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Preface

Although many books address the concept of “health,” there is still a need for 
in-depth analysis of aspects of health associated with various occupations and their 
impacts on society and the economy. This book, Occupational Wellbeing, examines 
the risks for various diseases in a range of workplace environments.

This book is divided into two sections. Section 1 analyses the occupational health 
and safety parameters in various occupational sectors such as the construction 
industry, fisheries, agriculture industry, steel industry, and tanneries. Section 2 
focuses on physiological and psychosocial wellbeing.

The construction industry is an industry that mostly employs migrant workers from 
many countries, as the local population is not usually keen to take up those jobs. 
Hence, the occupational health and safety of these migrant workers are not usually 
a priority compared to the local population. Hence, Chapter 1 addresses the need to 
cater to these workers’ wellbeing.

Chapter 2 explores the occupational issues experienced by the various value chain 
actors in the fisheries industry, be it artisanal fishery or aquaculture, or industry 
fishery. Chapter 3 reviews the legislative framework that is in place to safeguard 
the occupational health and safety of foreign seasonal farm workers, whereas 
Chapter 4 evaluates the ergonomic hazards of Indian agriculture farms and allied 
activities. Moving along the same concept of ergonomic evaluation, Chapter 5 
analyses the impact of thermal stress in the steel industry. The last chapter in 
Section 1 explores the extent of awareness of occupational health and safety in 
the tannery industry.

The second section of the book begins with a chapter on the importance of skel-
etal muscle followed by a chapter about how the body responds physiologically 
to high-risk occupational duties. Chapter 9 figures out the factors that could 
potentially be associated to typical work accidents. Chapter 10 presents a tech-
nical scan of occupational heat stress and its impacts on the workers. Chapter 11 
brings out the importance of inter-organizational knowledge to develop an 
integrative occupational health and safety model. The last two chapters in this 
section are dedicated to psychosocial wellbeing and review the quality of life of 
people deemed to be “workaholics.” The final chapter examines bullying in the 
workplace.

This book gives an overall picture of the current occupational health scenario, and 
I trust readers will enjoy the intensity of scientific data and the depth of analysis in 
each of the chapters. I wish you all a happy reading experience.

Best Wishes!
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Chapter 1

The Importance of Exposure 
Assessment in Blue Collar Jobs: 
Construction as an Example
Priyadarshini Dasgupta

Abstract

Exposure to musculoskeletal disorder (MSDs) risk factors are not only common but 
also omnipresent in almost every workplace. The purpose of this chapter is to describe 
how we can attempt to reduce the exposure to the risk factor in order to attain a reduc-
tion in negative physiological outcomes (like injuries and illnesses). Blue collar jobs are 
often subject to heavy manual handling and intervening these jobs with any new tech-
nique is burdensome. This chapter gives the example of construction job as a blue collar 
and hard to reach job in which an intervention was implemented in a systematic way.

Keywords: construction, intervention, exposure, physical, ceiling, installation, 
hazards

1. Introduction

The construction sector is dynamic and usually follows a rigid work schedule. 
The high number of acute and chronic injuries and illnesses put construction sector 
as one of the most dangerous workplaces in the United States. Due to the produc-
tion-oriented nature of the job, exposure to the risk factors is not uncommon in 
construction related jobs. Opportunity of using the personal protective equipment 
(PPEs) is not scarce but high production pressure necessitates the workers to focus 
more on the outcome than a safe procedure.

The author of this chapter has carried out several focus groups in different 
construction sectors in greater Boston area. In the author’s experience, the work-
ers most of the time, discussed on the issues of the weight of the panels. It is 
noteworthy that in any focus groups, the workers did not participate well if the 
facilitator used words like ‘safety’, ‘problem’, ‘research’ or ‘solution’. However, the 
workers spontaneously participated while they were asked about ‘any concern they 
can share’ with the facilitator. In such focus groups, the workers were supposed to 
brainstorm with any possible ideas of implementing or using an assistive device for 
ceiling installation. Before we learn about the possible solutions, let us have a look at 
the problems associated with ceiling installation in the following.

2. Drywall panel installation

The main operation of drywall carpentry is installation of the drywall panels 
onto the walls and ceilings. Installation of drywall panels is faster and cheaper than 
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plaster walls. The drywall installers lay out the whole interior wall system and ceil-
ing with studs and hang large drywall panels to the ceiling and sidewalls.

Drywall panels consist of a layer of gypsum (often used as building material) 
between two layers of heavy paper. In commercial applications, the standard sizes 
are 4 ft. X 8 ft. and 4 ft. X 12 ft. with a 5/8 inch thickness. The usual weight of a 4 ft. 
X 8 ft. panel is 70 lbs. and that of a 4 ft. X 12 ft. is 105 lb. [1]. The panels used in 
residential carpentry are 4 ft. X 8 ft. with a thickness of ½ inch.

The main difference between residential and commercial drywall installation 
is the use of wood studs in residential carpentry instead of lighter metal studs in 
commercial carpentry. As far as the hanging of the drywall itself is concerned, there 
are no other significant differences between the two settings.

In the case of ceiling installation, usually a pair of installers lifts the panels to the 
ceiling while standing on separate ladders. One of the installers continues to hold 
the panel to the ceiling while the other installer uses the screw gun and affixes the 
panel permanently on his side. The first installer then releases one of his hands to 
use the screw gun until the panel becomes attached to the ceiling (Figure 1). In the 
case of smaller drywall pieces, one installer instead of two carries out the process.

For wall installation, the entire 4 ft. X 8 ft. or 4 ft. X 12′ pieces are attached verti-
cally to the wall; this is often carried out by a single installer. For walls more than 12′ 
high, wall installation might include horizontal attachment of more than one panel.

The main tasks of the drywall installation process, which the workers carry out 
in a routine sequential order, are as follows [2]:

• Stacking: After getting unloaded from the truck, the drywall panels are 
stacked at the site on different floors. Generally the panels are put on each floor 
by a crane and then pulled through the window of the respective floors. In 
absence of an elevator, the workers carry the drywall panels through the stairs.

• Carrying: Carrying is required to bring the panels from the place of stacking 
to the place of installation. Workers also need to carry the panels for house-
keeping and fitting (both described below).

• Measuring: The panels are measured according to the dimensions needed. 
This is done before cutting and installing them in the desired place.

Figure 1. 
Holding the panel, being on ladder.
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• Cutting: The panels are cut into the necessary dimensions. There are two main 
cutting operations: a) cutting of whole panels into two or more pieces, b) selec-
tive cutting of smaller parts to fit them around doors, windows, electrical and 
plumbing outlets.

• Fitting: Cut panels are measured several times before installing them.

• Lifting: In the case of lifting the panels to the ceiling, the workers might stand 
on a ladder or scissor lift based on the height of the wall, as shown in Figure 2.

• Attaching: Attachment of the panels is done with a screw gun. In case of 
attachment to the ceiling, workers might work in pairs. One of them holds the 
panel while the other one screws it into the studs (Figure 1).

• Housekeeping: At the end of a work day, the workers remove rejected pieces to the 
trash and keep the unused pieces back at designated places for the next day’s use.

3. Handling and carrying heavy drywall panels as sources of exposure

Handling and carrying the heavy and bulky drywall panels have been cited as 
exposure sources for the high amount of back and shoulder muscle injuries of dry-
wall carpenters. Handling of heavy drywall pieces was reported by [3], to be associ-
ated with more than 40 percent of the overexertion injuries of drywall workers. In 
this study, more than 15% of total traumatic injuries were muscle overexertion due 
to lifting of the heavy drywall panels, whereas 37.2% of total traumatic injuries were 
injuries due to bodily reaction while handling the drywall panels.

4.  Biomechanical stress exerted on back when lifting panels as a source 
of exposure

Ref. [4] analyzed the four most common techniques (three horizontal and one 
vertical) used to lift a drywall panel and showed that each lifting technique exerted 
a minimum of 655 lb. disc compression force on the low back (L5/S1 region) of the 

Figure 2. 
Lifting the panel.
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Baseline PHASE Intervention PHASE

Static frame description

Lifting the drywall in overhead arm posture Sliding the drywall panel to the electrical lift, both 
arms down

Carrying the drywall panel in overhead arm posture 
and stepping on the ladder

Keeping the hands on the drywall panel being raise 
by the electrical lift

One feet in air, maintaining the previous posture The arms are down, maintaining the previous 
posture

Holding the drywall panel (overhead arms) to the 
ceiling, drywall in air

Overhead arms, drywall being lifted to the ceiling 
and supported by ‘deadman’

Table 1. 
The selected static frames from the videos for 3DSSPP analysis.

workers whether for a 60 lb., 80 lb. or 100 lb. drywall panel. The same study found 
that low back loading while lifting a 100 lb. drywall panel exceeds 760 lb., the maxi-
mum value recommended by NIOSH in the Work Practices Guide for Manual Lifting. 
All four lifting techniques also involved risk of perturbation in postural balance [5].

Yuan et. Al., [2] found that the average disc compression force during installa-
tion of drywall panels exceeded value of 760 lb. (3400 N) disc compression force, 
set by NIOSH as the recommended action limit. The highest value of disc compres-
sion force in this study was found to be 1721 lb. (7748.8 N) and was sustained for an 
average of 8.5% of the total 8 hour work shift, or around 41 minutes.

5. PATH (posture, activities, tools, and handling) data collection

PATH method [6, 7], was used to code posture, activities, tools used and materi-
als handled at every moment for at least 3–4 hours every day with a hierarchical 
taxonomy. Since the drywall installation task is cyclical in nature, we collected data 
for a week that is absolutely representative of the whole task. We used fixed inter-
vals to make direct observations and coded postures into a PDA.

6. 3DSSPP (three dimensional static strength prediction program)

3DSSPP (3 Dimensional Static Strength Prediction Program) was utilized 
in order to find out the compressive forces generated at low back and shoulder 
moments generated in the ceiling installers.

The sequence of static postures was selected while performing the task of 
ceiling drywall installation. The selected static postures from the task videos were 
not made at a defined interval of seconds or minutes. Instead, the postures were 
selected corresponding to the main set of activities. For example, the task of install-
ing the drywall to the ceiling at the intervention phase comprised the following six 
activities, i) loading the panels to the electrical lift, ii) lifting the panels while being 
on the lift, iii) raising the panels to the ceiling, iv) holding the panels to the ceiling, 
v) attaching the panes to the ceiling.

7. Research design

This intervention study was designed as a quasi-experimental study with no 
control group. The only experimental group consisted of the five drywall installers. 
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To find out a change of exposure for ceiling installation at the intervention phase 
compared to the baseline phase, a before- after comparison protocol (for PATH 
and 3DSSPP) was followed.

Table 1 summarizes the overall description of the main postural activities 
which were selected as the static frames for baseline and intervention analysis 
in 3DSSPP method.

8.  Prior ergonomic interventions in drywall installation that was 
discussed with the installers

As mentioned earlier, the idea of having the focus groups was to engage the 
workers to brainstorming sessions in order to find out a solution to their concerns 
of ceiling/sidewall installation. Some of the ideas that the facilitator of those focus 
groups brought to the discussion are as follows:

A. Coupling devices for carrying the panel were already introduced by [8] in order 
to reduce awkward trunk postures while carrying the drywall panels. Installers 
were of the opinion that the coupling tools would be suitable for carrying, but 
could not be used as a help during installation of the panels simply because 
they lost time for removing the coupling tools from the panel before the 
installation process.

B. Although stilts have not been tested as an alternative to the ladders for drywall 
installers, workers tend to put extra efforts on their lower extremity to balance 
their gait, which results in limiting their joint mobility and increasing the risk 
for falling over objects [1, 3, 4, 9]. However, a 2009 study by Pan [5] concluded 
that if stilts are kept at low height, it enables the workers to maintain a good 
postural balance. The facilitator made it an open question to be answered by 
the installers.

C. Reducing the weight of drywall panels by cutting it into two pieces would 
increase the task of fastening additional boards and taping additional joints [1]. 
The facilitator made it an open question for the installers.

The idea of engaging workers in these focus groups were to receive suggestions 
from them is a useful way to find a solution for a reduction in exposure(s) [10, 11]. 
These groups gave the workers an opportunity to speak on their work concerns, 
to collectively discuss advantages or disadvantages of tools and techniques, and to 
brainstorm solutions to problems.

8.1 What did the workers suggested from the focus groups

In two different sites, the workers approached the outcome of the focus group 
quite differently:

a. In site 1, the workers wanted to use a narrow piece of panel that is called a 
‘deadman’ as evidenced by [12].

b. In site B, the workers wanted to give a try with the prototype ‘hanger’s 
helper’ [13] that was fabricated with the idea of the ‘deadman’. We named the 
prototype ‘hanger’s helper’.
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Baseline PHASE Intervention PHASE

Static frame description
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posture
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ceiling, drywall in air

Overhead arms, drywall being lifted to the ceiling 
and supported by ‘deadman’

Table 1. 
The selected static frames from the videos for 3DSSPP analysis.
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In both of these sites, the workers took the trial and error method, i.e., they 
would continue with the devices if they like it and they would stop the trial imme-
diately if they do not like it.

Efficacy studies, usually, are those that proves the accuracy of an instrument 
or assistive devices to the degree it says it will. By that definition, both ‘deadman’ 
and ‘hanger’s helper’ were ready to be assessed for their efficaciousness in the real 
field. Effectiveness studies, in construction are those that will prove whether any 
instrument/assistive device would be effective in making a permanent place in the 
construction trade. This study did not evaluate the effectiveness.

9. The success behind the implementation: some precipitating factors

There were precipitating factors behind the success of implementing the 
‘deadman’ and electrical lift as an intervention. The participants of the interven-
tion or the ‘users’ had suggested the ‘deadman’ after perceiving its beneficial use 
in reducing their overhead arm postures to hold drywall panels to the ceiling. 
Nevertheless, a brief yet imperative role was played by the safety management 
crew who gave substantial amount of importance on the safety features of the 
drywall job at this site. The management was dissatisfied with the potential 
hazards of the ‘bucketing’ or ‘laddering activities and perceived the electrical lift 
and ‘deadman’ to be more stable and therefore safer. The spontaneously yielded 
to provide one of the two electrical lifts (that were present at the site for some 
electrical work) for ceiling installation and thus, offered a pivotal support to the 
‘deadman’ use (Figure 3).

Figure 3. 
Use of ‘Deadman: narrow piece of panel’.
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10. Why exposure assessment is important

The ceiling installation task have many physical exposures that are discussed 
under sections 3 and 4. These physical exposures are present throughout each 
cycle in case of a cyclical task or throughout all day (in case it is a non-cyclical 
task). For example, a ceiling drywall installer will go through the same physical 
exposures (such as heavy handling, overhead arm postures, back and neck stress) 
for each ceiling panel installation. Assessment of these exposures will give the 
opportunity to fix parts of the task. These parts would get fixated by modifying 
different activities. By doing thus, only a small part of the tasks can get recti-
fied, however, the result oftentimes is a huge reduction in the physical exposure 
level. If exposure to MSD risk factor is reduced by modifying a task or activity, 
then usually the modified task or activity gets adopted by all the workers in the 
organization [14–16]. The next section will describe how and why the exposure 
was reduced.

11. The reduction in exposure

The physical exposures and risk factors of drywall installation task were handling 
and holding more than 50 lbs in air with overhead arm postures while being on a 
ladder and continuously handling and handling such load. The idea of deadman 
did reduce some part of the exposure such as holding it with overstretched arm 
posture while raising it towards the ceiling. However, it is noteworthy that the 
worker standing on the floor still needed to hold the narrow ‘deadman’ piece with his 
hand. Deadman is 14 pounds in weight, that is much lighter than the panel weight. 
As a continuation to this intervention technique, the author was able to implement 
‘hanger’s helper’ (Figure 4) which was much stable in its base and could be placed 
on its own to hold the ceiling. These studies were conducted in real field and through 
the analysis of ergonomic observations at the pre and post intervention phases in real 
construction workplace settings, evaluated the efficacy of an assistive device for ceil-
ing installation. Detailed analysis of the panel load effect on low back and shoulder 
joints of the installers were possible due to direct observation of the ceiling installa-
tion task at the real construction sites, through video analysis of the task and a clear 
picture of the shoulder and low back workload of the installers could be drawn. 
Prior biomechanical studies conducted in simulated laboratory environment did not 

Figure 4. 
Use of ‘hanger’s helper’.
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evaluate other biomechanical variables such as shoulder moments while holding the 
drywall panels to the ceiling, placing the panels to the ceiling, using the neck and 
head while holding the ceiling or while using the screwgun to attach those panels.

To assess the workers’ perception about any reduction in the exposure of ceiling 
installation, they were anonymously asked questions about their perception on it. 
Moreover, workers’ suggestions on further modification of the tool gave an insight 
to its future evolution. Hence these exposure assessment methods are an important 
addition in the long run research on future possibilities on marketing stronger and 
more stable version of the prototype.

12. The perception of the workers on the interventions

The ceiling installers from the beginning of the study, accepted the idea of 
participatory research. To them it was something that can simultaneously change 
their work while they are also doing research. Also, they believed that as a workers’ 
community they could identify what was an important concern, when it became an 
important concern and what was needed to address the concern. Throughout the 
installers were of opinion that they loved the interventions, they stated that release 
of panel loads from their shoulders and neck was the main reason that they liked it. 
Also, they felt much energetic at work.

13. Summary of the study

The work has examined the physical ergonomic exposures in the ceiling 
drywall installation task and has established the ergonomic advantage of working 
with an assistive device during this task. Finding a solution to reduce the expo-
sures in the ceiling installation task was the focus of the study. The initial results 
were consistent with previous literature that also showed presence of physical 
exposures such as handling and lifting heavy drywall panels and suggested the 
high workload as the reason behind the musculoskeletal injury and illness rates of 
drywall workers. This is the first study that has evaluated the reduction of these 
exposures of ceiling drywall installation by implementing the ceiling assistive tool 
as an intervention.

To date, research on drywall carpentry has mostly focused on the workers in 
simulated working conditions that either analyzed ideal lifting position of the 
panels or evaluated tools to assist in carrying the panels. This study, through the 
analysis of ergonomic observations at the on pre and post intervention phases 
in real construction workplace settings, evaluated the efficacy of an assistive 
device for ceiling installation and focused on the drywall installers’ during real 
working conditions at the construction fields, which is rare in drywall installation 
research.

14. Limitations of the study

The main limitation of this dissertation was associated with convenience 
sampling of sites. As discussed in the introduction section of this dissertation, the 
difficulty of gaining access to sites did not give much choice other than to focus on 
a sample of convenience. Thus, the study sites were the only ones tested with the 
research hypothesis. However, due to high consistency in ceiling installation work, 
the efficacy results of this study should be reproducible at other sites too.
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15. Recommendations for future research

Participatory involvement continues to be a preferred intervention method to 
reduce the exposure to musculoskeletal risk factors. The workers feel that they are 
‘empowered’ to choose a way of doing the job which makes them more comfortable 
[17]. This process also makes them able to compare the productivity of the task with 
the proposed method.

Participatory research can change the lives of the communities as opposed to 
the academic research. The latter will have a long term effect which can be far away 
from us. Participatory research has an effect on us while we are doing it. If the 
research obtains a meaningful data, then an immediate change can be made. The 
researcher can see the trend and react when community research is obtaining some 
results and then we can label the change they are having, you can do some perma-
nent changes with it.

Little research on diffusion or adoption of an innovative tool or technique 
appears to have been conducted in the area of construction intervention. The 
relative advantage, observability, complexity and compatibility are four of five 
important criteria that are perceived by the workers in order to decide if an innova-
tion will be adopted by the workers. Despite the explanatory power of perceived 
attributes, the reason for the scarcity of an investigation might be related to the 
pre-test phase of an innovation which is kept in confidence for the sake of market 
research. Future research could bridge this gap by carrying out a thorough qualita-
tive analysis in measuring the five attributes of perception of the relative advantage 
of an innovation.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Chapter 2

Occupational Health Hazards 
Associated with Nigerian Fisheries
Olalekan Jacob Olaoye and Wahab Gbenga Ojebiyi

Abstract

Fisheries constitute an important component of Nigeria’s agriculture sector 
contributing meaningfully to the socio-economic development of the nation in 
terms of employment generation, source of high quality animal protein, and foreign 
exchange earnings. Despite its significance, fisheries like other agricultural-related 
activities are not without inherent occupational hazards. The aim of the authors 
was to review literature on the occupational health hazards associated with the 
Nigerian fisheries. This was done by specifically reviewing literatures on the 
linkages between occupational health and sustainable development, overview of 
occupational hazards, fisheries in Nigeria, and occupational hazards in fisheries 
with empirical evidences from Nigeria. Based on our review, it was concluded that 
fisheries like other components of agriculture is a very risky venture which can lead 
to severe injuries and eventual death if workers’ health is not protected and pro-
moted within the industry. It was recommended that occupational health and safety 
should be promoted within the different value chains of fisheries.

Keywords: aquaculture, fisheries, fish processing, occupational health, occupational 
hazard, sustainable development

1. Introduction

Nigeria is an oil producing nation. Yet, the nation’s economy strongly relies on 
the agriculture sector. In fact, the nation’s economy was described as agrarian before 
and the first decade after independence. During these periods, the contribution 
of agriculture was noticed through self-sufficiency from the production of food 
crops by local farmers making use of crude implements; source of job opportunities 
especially to unskilled labour in rural areas; exportation of major cash crops such 
as groundnut, cocoa, kola, etc.; and most importantly meaningful contribution 
to the country’s gross domestic product (GDP). Fisheries, which may be cultured 
(aquaculture) or captured from either fresh (rivers and lakes) or marine (seas and 
oceans) water, is one of the subsectors that have been contributing meaningfully to 
the social and economic development of individuals and the nation at large through 
agriculture as it serves as the primary means of livelihood to rural dwellers espe-
cially those in the riverine areas; and the major source of relatively cheap but quality 
animal protein in the diets of the people.

Working in the agricultural sector by rural farmers is associated with numer-
ous occupational hazards which were categorized into seven by a combination 
of authors [1–4] as: (i) Climate: dehydration, heat cramps, heat exhaustion, heat 
stroke, and skin cancer; (ii) Snakes and insects: injurious bites and stings;  
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(iii) Tools and farm equipment: Injuries, cuts, and hearing impairment;  
(iv) Physical labour: musculoskeletal disorders, e.g. pain and fatigue; (v) Pesticides: 
poisonings, neurotoxicity, reproductive effects, and cancer; (vi) Dusts, fumes, 
gases, particulates: Irritation, respiratory tract, allergic reactions, respiratory 
diseases such as asthma, chronic obstructive pulmonary disease, and hypersensitiv-
ity pneumonitis, and (vii) Biological agents and vectors of disease: Skin diseases, 
fungal infections, allergic reactions, malaria, schistosomiasis, sleeping sickness, 
leishmaniasis, ascariasis, and hookworm.

Work has both social and economic importance because work is done in any 
society primarily to produce and distribute goods and services that are needed by 
people in the society [5]. WHO [5] further explains that work plays a psychological 
role in the formation of self-esteem, a sense of order, and in the shaping of a person’s 
self-identity. Work and sound health are highly and positively correlated in the sense 
that the more healthy a worker is, the more likely he is to work both effectively and 
efficiently while an ill-health per positively correlated in the sense that the more 
healthy a worker is, the more likely he is to work both effectively and efficiently 
while an ill-health person may likely work effectively and efficiently. Egbetokun [6] 
reported that a 1% improvement in farmers’ health condition will lead to a 21 percent 
increase in work efficiency. On the other hand, poor farmers’ health will reduce 
income, efficiency and productivity [7]. Hence, for one to work optimally, it is 
important to keep and maintain sound health especially at the workplace. Like every 
other work or means of survival and livelihood, the fisheries sector is not without 
some work-related hazards and risks. In fact, like other agriculture-related works, 
fisheries have been recognized as one of the riskiest work in the world [8, 9]. Injuries 
and illnesses are among the health-related factors limiting the productivity from 
fisheries. According to the Global Burden Disease [10], approximately 2.78 million 
deaths that occur annually are associated with work-related hazards. The World 
Health Organization also noted that between 20 and 50 per cents of workers; espe-
cially in developing countries like Nigeria are suffering from occupational risks [5].

In Nigeria, fisheries supply and its products come from two broad sources 
viz. – importation of fish and fisheries products, and local fish production. With 
the nation’s increasing human population, most of whom are youths within the 
economically active age groups, the nation’s expenditure on fish importation is too 
high enough to put tangible developmental projects to the nation. This is despite the 
natural resources which favour fisheries production from both aquaculture and wild 
capture sources. For the purpose of this chapter, the authors are interested in the 
domestic fish sources which come from aquaculture, artisanal fishing and industrial 
fishing. All these sources are with their unique work-related hazards which affect 
the health and general wellbeing of those who take part in them. As hazards can 
occur during the different stages of the fisheries value chain (production, process-
ing, handling, storage and transportation), occupational hazards is treated in this 
chapter in totality as it affects all the value chain actors in the Nigerian fisher-
ies sector.

The remaining of this chapter is structured under the preceding headings: over-
view of occupational hazards, classification of occupational hazards, fisheries in 
Nigeria, occupational hazards in fisheries, and empirical evidence of occupational 
hazards in fisheries in Nigeria.

2. Methods

Information used in this chapter was obtained through the desk review of pub-
lished journals, conference proceedings and books as well as personal experiences 
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of the authors with fish farmers, fishers and fish processors over time. The pub-
lished materials were mainly sourced from the internet. While review studies from 
year 2000 were considered, only recent materials from Nigeria between 2011 and 
2020 utilized in providing empirical evidences of occupational hazards in fisheries.

3. Linking occupational health to sustainable development

In this section, the authors first reviewed different literatures on the defini-
tion of health, occupation and occupational health. Occupational hazard was also 
defined as a concept and different categories were later identified and presented.

3.1 Definition of occupational health

Health is defined as a condition of complete physical, mental and social well-
being which does not mean the mere absence of disease and infirmity. Health is 
associated to the physical conditions of both mind and body, of all people at the 
workplace including the workers, contractors and visitors, and their protection 
from harm in the form of injury or disease [11]. Occupational health is a branch 
of medicine concerned with the prevention and treatment/control of job-related 
injuries and illnesses. It is closely linked to public health and health systems devel-
opment. According to WHO [12], occupational health is a multidisciplinary field 
of healthcare which deals with all aspects of health and safety, in order to enable a 
worker to discharge their occupational responsibilities, in a way that causes least 
harm to their health. This is achieved through the prevention of hazards.

According to the definition jointly provided by International Labour 
Organization and World Health Organization [13], the aims of occupational health 
include promoting and maintaining the highest level of physical, mental and social 
well-being of workers in all occupations; preventing amongst workers of departures 
from health caused by their working conditions; protecting the workers in their 
employment from risks resulting from factors adverse to health; the placing and 
maintenance of the worker in an occupational environment adapted to his physi-
ological and psychological capabilities; and, above all, the adaptation of work to 
man and of each man to his job.

3.2 Health, work and sustainable development

Health is central to the sustainable development of nations globally, hence 
ensuring healthy living and promoting wellbeing of people has been included as a 
whole goal in the sustainable development agenda [14]. According to Alamu [15], 
sustainable development is the organizing principle for meeting human develop-
ment goals while at the same time sustaining the ability of natural systems to 
provide the natural resources and ecosystems services upon which the economy and 
society depends. WHO [16] defined sustainable development as a strategy for meet-
ing the present generation’s needs without compromising the future generation’s 
ability of meeting their needs. This implies that globally, human health is recog-
nized as a prerequisite for the attainment of sustainable and productive economy.

In terms of occupational health, the attainment of sustainable development 
implies the satisfaction of material needs through work and other production 
processes without causing danger to one’s health, environment, as well as the com-
munity resource base in both short and long terms. Occupational health is a basic 
element and constitutes a social and health dimension of the principle of sustain-
able development.
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It could be summarized that unsafe and unhealthy workplace environment, 
especially in terms of poor ventilation, inappropriate lighting, excessive noise 
among others, affect workers performance [17].

4. Overview of occupational hazards

Before proceeding, it is important to define and/or explain some key terms 
such as occupation, and hazard. According to Dictionary.com, occupation refers 
to any activity or vocation in which a person is engaged. It also means a person’s 
usual work or business which serves as a means of earning a living. Hazards refer 
to anything that has the potential of causing harm to people, environment and/or 
properties. A hazard is an unpleasant or undesirable event, situation or condition 
that takes place and has adverse effects on people. That is, any event that poses 
some level of potential threat or risk to life, health, property and the environment. 
While hazard is something that can cause harm, a risk is the chance that a hazard 
could harm somebody. To Ahmed, Dosoki and Nasr [18], hazard refers to the 
presence of materials or conditions that have the tendency to cause loss or harm 
or a combination of the severity of consequences and likelihood of occurrence 
of undesired outcomes. Based on this background, Breeding [19] defined occu-
pational hazards as risks, illnesses or accidents that take place in the workplace. 
That is, unpleasant situations experienced by workers while doing their job. While 
making their contribution on the subject, Ford and Tetrick [20] described occu-
pational hazard as an aspect of one’s occupation-specific context that increases 
one’s risk of injury. Any working condition that can lead to illness or death is an 
occupational hazard [21].

Hazards can occur at any time and at any place depending on the complexities 
of the work situation, environment and equipment used. Occupational hazards 
could result from the nature of materials/equipment being used, environment 
under which work is being done as well as the people involved in specific activities. 
Sadullah and Kanten [22] also classified the causes of occupational hazards into 
unsafe work conditions and unsafe behaviors. The fisheries industry like other agri-
cultural activities especially in the developing countries is one that involves people 
of different age categories such as children and adults. Hazards are likely to occur 
more with children as they are not physically and psychologically matured enough 
to take part in fisheries operations. The use of inappropriate equipment by workers 
in the fisheries industry could even make adults vulnerable to occupational hazards. 
In fisheries, hazards could occur during harvesting/fish capture, processing, and 
handling and even during transportation of fish.

In relation to occupational health and safety, primary categories of hazards have 
been identified by authors as physical, chemical, biological, ergonomic and behav-
ioural hazards [23–24].

4.1 Physical hazards

Physical hazards are materials, substances or activities that threaten a worker’s 
physical safety. According to Harwood [25], physical hazards involve environ-
mental hazards that can cause harm with or without contact. They are injuries that 
occur on one’s body parts such as hands, eyes, legs, etc. They are often the most 
common in any workplace. They include noise, heat and cold stress, bruises from 
fall, illumination, vibration, and electromagnetic radiation.

Some of the physical hazards are pictorially shown in Figures 1–5 below.
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4.2 Chemical hazards

These are subtype of occupational hazards resulting from exposure to harm-
ful and dangerous chemical compounds. Chemicals in the form of solids, liquids, 
gases, fumes, dusts, mists and vapour could have toxic effects on workers if inhaled 
through breathing, direct contact with the skin (absorption), or ingested by eating 
or drinking [5]. Hazardous chemicals include neurotoxins, immune agents, derma-
tologic toxins, systemic toxins, pneumoconiotic agents, and sensitizers.

4.3 Biological hazards

These are hazards in the workplace caused by biological agents such as micro-
organisms and toxins produced by living organisms [26]. They exist in exposure to 
bacteria, virus, fungi and other living organisms. Fisheries and other occupations 

Figure 1. 
Bruise from fall. Source: www.ibtimes.com cited in Olaoye et al. [26].

Figure 2. 
Whitlow (finger infection). Source: www.emedicinehealth.com/fingerinfection/articleem.htm cited in Olaoye 
et al. [26].

Figure 3. 
Burn injuries. Source: www.elginburninjurylawyer.co cited in Olaoye et al. [26].
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Some of the physical hazards are pictorially shown in Figures 1–5 below.
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4.2 Chemical hazards

These are subtype of occupational hazards resulting from exposure to harm-
ful and dangerous chemical compounds. Chemicals in the form of solids, liquids, 
gases, fumes, dusts, mists and vapour could have toxic effects on workers if inhaled 
through breathing, direct contact with the skin (absorption), or ingested by eating 
or drinking [5]. Hazardous chemicals include neurotoxins, immune agents, derma-
tologic toxins, systemic toxins, pneumoconiotic agents, and sensitizers.

4.3 Biological hazards

These are hazards in the workplace caused by biological agents such as micro-
organisms and toxins produced by living organisms [26]. They exist in exposure to 
bacteria, virus, fungi and other living organisms. Fisheries and other occupations 

Figure 1. 
Bruise from fall. Source: www.ibtimes.com cited in Olaoye et al. [26].

Figure 2. 
Whitlow (finger infection). Source: www.emedicinehealth.com/fingerinfection/articleem.htm cited in Olaoye 
et al. [26].

Figure 3. 
Burn injuries. Source: www.elginburninjurylawyer.co cited in Olaoye et al. [26].
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that expose workers to plants and animals or their products are prone to biologi-
cal hazards. Examples of biological hazards include bites and stings from snakes, 
insects, scorpions and spiders.

4.4 Psychosocial/behaviour hazards

As the name implies, psychosocial hazards are a subtype of occupational hazards 
which affects a person’s social life or psychological health. These include occupa-
tional burnout, and occupational stress. It could be manifested from boredom, 
production pressure, repetitive tasks, and low pay.

4.5 Ergonomic hazard

The science of fitting jobs to workers instead of trying to get the worker to fit the 
job is known as ergonomics. The occupational hazards resulting from the workstation 
design and tools are ergonomic hazards. These include fatigue and injury, extreme tem-
perature, discomfort, and pain. It could ultimately lead to musculoskeletal disorder.

Figure 4. 
Red eye injury. Source: www.letsgohealthy.blogspot.com cited in Olaoye et al. [26].

Figure 5. 
Hand and leg burn. Source: www.besthealthybodycare.com cited in Olaoye et al. [26].
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5. Fisheries in Nigeria

Fisheries refers to the science of producing fish and other aquatic resources for 
the purpose of providing food for humans and livestock, recreational fishing, and 
obtaining ornamental fish or fish products such as fish oil [27]. This definition 
refers to the production of fish and other living organisms in water bodies for the 
benefit of mankind through consumption, commercial or recreational purposes. In 
Nigeria, fisheries as a concept is divided into capture and culture fisheries with the 
capture fisheries further divided into artisanal and industrial fisheries. Artisanal 
fishery is to the harvesting or capturing of fishes from natural water bodies and 
ponds by small scale fisher folks using primarily the traditional fishing gears [28]. 
Some authors [29, 30] regarded it as a nonindustrial fishery covering the activi-
ties of small-scale canoes operating in the coastal areas, creeks, lagoons, inshore 
water, and the inland rivers. The artisanal fishery, though involves the use of crude 
implements, with little or no access to credit, and subsistence level of operation, 
contributes the bulkiest proportion up to 90 percent of domestic fish production in 
Nigeria [31–33].

The industrial fisheries are a higher and mechanized level of fish production, 
which relies heavily on the use of trawling vessels for fishing and shrimping in 
the territorial and offshore waters [34]. By this definition, it could be implied 
that industrial fishery is highly capital intensive and involves the use of advanced 
technologies. As such, it could only be practiced by insignificantly few people. 
No wonder, Moses [35] submitted that artisanal fishery employs 18 times more 
fishermen than the industrial fishery. Aquaculture has been defined as the rear-
ing of aquatic organisms (e.g. fish, insects, bivalves, mollusks, crustaceans, and 
aquatic plants) under controlled or semi-controlled environments (such as ponds, 
pens, raceways and cages) for the social and economic benefits of mankind and 
livestock [36, 37].

In Nigeria, although domestic fish production is on the increase, the ever-
increasing population of the country makes the country a net importer of fish and 
fish products despite the contribution of both the aquaculture and artisanal fisher-
ies components. Despite the fact that artisanal fishery contributes more to local fish 
production, one could summarize from different Nigerian fisheries statistics that 
while production from the capture fisheries is relatively on the decline, production 
from aquaculture remains on the increase. This was supported by FAO [38] that 
aquaculture production has been on the increase since 1995. This is why Olaoye et 
al. [39] regarded aquaculture as the fastest growing livestock production sector in 
Nigeria. Supporting this claim, Giwa et al. [40] while investigating the trends of 
fish production in Nigeria submitted that artisanal fishery contributed 77.95 percent 
of the domestic fish production and that aquaculture maintains the highest growth 
rate of 12.53 percent.

The fisheries sub-sector has been recognized as a major economic component, 
with an estimate of employing more than 8.6 million people directly and additional 
19.6 million indirectly [41].

6. Occupational hazards in fisheries: Empirical evidences from Nigeria

Although occupational health, hazards and safety are the concern of many 
government agencies and international organizations such as the World Health 
Organization – WHO, Food and Agriculture Organization - FAO and the 
International Labour Organization- ILO especially with respect to working in 
the agriculture sector, little empirical evidences abound on the prevalence of 
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occupational hazards in Nigeria. Where available, data are mostly not disaggregated 
by subsectors. More importantly, there is dearth of information on occupational 
hazards associated with the fisheries industry. Apart from the general hazards 
associated with the agriculture sector, workers in the fishery subsector are exposed 
to other numerous hazards related to water impoundments, transportation, shift 
and night-time work and offshore operations [42].

6.1 Occupational hazards in aquaculture

According to Erondu and Anyanwu [24], hazards in aquaculture can be classi-
fied into physical, chemical and biological. Physical risk factors in the aquaculture 
industry include injuries such as stings from fish spines, cuts, sprains, fractures, 
asthma and rhinitis, snake bites, crab crawling and bites from fish as well as 
mechanical injuries associated with laboratories. Physical hazards in the aquacul-
ture industry could mainly be in form of noise, injuries and asthma [24].

The use of locally fabricated equipment/machines in most of the feedmills in 
Nigeria exposes the workers to excessive noise which results in loss of hearing and 
mental fatigue. Some fish species such as Clarias gariepinus, Protopterus aethiopicus, 
Barbus intermedius, Oreochromis niloticus, Baringoensis and Lado cylindricus have 
fins which can prick fish farmers and their workers if not handled with care [26]. 
According to Dorooshi [43], Catfish species have strong pectoral fins with spines 
which are capable of pricking fish farmers as well as sharp teeth used in biting 
workers during sorting and harvesting in the aquaculture industry. The biting 
and pricking caused by fish spines and sharp teeth could lead to injuries which are 
mainly non-fatal but according to Olaoye [26], can lead to amputation of fingers 
if exposed to viral and bacterial infections. Cuts resulting from the use of sharp 
objects such as knives and oyster shell are additional causes of injuries [24]. Erondu 
and Anyanwu [24] also noted that needle stick injury could result among hatchery 
workers. Aquaculture workers in the feedmill are also prone to asthma caused by 
dusts from the mixture of different food particles including flour. According to 
Karkkainen [44], dust released from flour and animal feedmill is the second most 
common cause of asthma.

Aquaculture workers are also exposed to chemical hazards as a result of inor-
ganic fertilizers, lime, pesticides and formaldehyde in fish ponds; acute and chronic 
pollution of water ways; flocculants, and disinfectants. The biological hazards in 
aquaculture include parasitic infestation and pathogenic infections.

6.2 Occupational hazards in artisanal fishing

Like the aquaculture component, the artisanal fishery is also inherently associ-
ated with numerous hazards. In fact, fishing seems to be riskier than aquaculture. 
According to Oyediran et al. [45], fishers are vulnerable due to depleting stock aris-
ing from over fishing and excessive pressures on available resources, environmental 
degradation due to flooding, deforestation and menace of water hyacinth. Industrial 
activities such as oil spillage, canalization, construction of hydroelectric dams also 
destabilize ecosystems and fishing activities thereby posing serious occupational 
hazards to fishers.

Just like with the workers in the aquaculture industry, fisherfolks in the artisanal 
fishery sector are exposed to injuries caused by bites and pricks from sharp fish 
spines and fins [9, 45]. Additionally, most if not all the fishermen in Nigeria still 
makes use of hook and line or longline. The fisherfolks can also sustain injuries 
when trying to remove the hooks from harvested fish and when attaching baits 
onto the hooks [46]. The tasks of the workers in artisanal fishery include repetitive 
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lifting and pulling of heavy fish loads into fishing vessels, and offloading [8, 47]. 
These result into musculoskeletal injuries [10].

Fisherfolks mostly work under harsh conditions of either extreme hot or cold 
weather. Working under hot weather conditions exposes the fisherfolks to sun 
radiation from the sun thereby causing skin burn. According to Kennedy et al. 
[48] and Coups et al. [49], exposure to sun rays causes skin cancer. Working under 
extremely cold condition on rainy days could result into respiratory problems such 
as sneezing and coughing.

Since artisanal fishery is attributed with the use of obnoxious fishing methods 
such as the use of chemicals and explosives, water bodies are both polluted and 
destroyed thereby affecting artisanal fishing. According to their findings, Oyediran 
et al. [50] identified flood disasters, physical injuries, stings and bites, cuts and 
wounds, and leach attack as the most common occupational health hazards in 
artisanal fish production. According to them, considerable income and man-days 
are lost as a result of occupational health hazards. Udolisa et al. [9] also researched 
into the occupational and health hazards in Nigerian coastal fisheries while using 
the mixed method of data collection. The authors summarized that coastal artisanal 
fisheries in Nigeria is associated with body injuries such as cuts, fish bites, fire 
injuries, and foundering.

6.3 Occupational hazards in fish processing

Fish processing is a phase/stage in the fish value chain associated with fish and 
fish products between the time of harvest and the time of delivering the final prod-
uct to the consumer [51]. Fish processing includes smoking, chilling and freezing, 
canning, and the production of other value-added products [23–24, 52–53]. Apart 
from minimizing postharvest losses of fish, fish processing adds to the nutritive 
value of the fish [54].

Various hazards have been reported in fish processing industry which ranges 
from redness/swelling of the eye (which is the commonest) to mechanical and 
electrical accidents, bacterial and parasitic infections, noise induced hearing loss, 
allergic respiratory diseases and stress related health problems. Processors and 
other workers in the fish processing industry are susceptible to many hazards while 
doing their work [26]. Following the review of previous literatures [23], occupa-
tional hazards in fish processing are discussed under physical, chemical, biological, 
ergonomic, and psychosocial hazards.

Physical hazards in fish processing include minor cuts and scrapes resulting 
from the use of knives and other sharp tools, falls caused by slippery floors, burns, 
hypertension, eye disease, stings from fish spines arising when one is handling fish 
without the use of appropriate safety devices, whitlow resulting from bacterial or 
fungal infection of the tip of one’s finger and/or toe, exposure to heat and cold lead-
ing to headache, sneezing and/or coughing, eye injury such as redness of the eye, 
burns, head injury, and bruising [54]. Redness of the eye results when the eye have 
direct contact with the smoke especially during smoking or frying fish with local/
traditional kilns that make use of fuel woods thereby leading to the eye surface being 
red [23]. It is associated with itching, mucus discharge, pain or even blurred vision.

According to Norwegian Labor Inspection Authority [55], sprain and fracture 
could be caused by slippery floors and stairs when carrying loads and materials 
while processing fish. Although Udolisa et al. [9] noted that injuries from minor 
cuts and scrapes due to their non-fatal nature does not lead to prolonged loss of 
work, it is important to treat cuts and wounds so as not to expose them to infections. 
Stings from fish can sometimes be poisonous and cause severe pains especially when 
exposed to tetanus infection [23].
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Fisherfolks mostly work under harsh conditions of either extreme hot or cold 
weather. Working under hot weather conditions exposes the fisherfolks to sun 
radiation from the sun thereby causing skin burn. According to Kennedy et al. 
[48] and Coups et al. [49], exposure to sun rays causes skin cancer. Working under 
extremely cold condition on rainy days could result into respiratory problems such 
as sneezing and coughing.

Since artisanal fishery is attributed with the use of obnoxious fishing methods 
such as the use of chemicals and explosives, water bodies are both polluted and 
destroyed thereby affecting artisanal fishing. According to their findings, Oyediran 
et al. [50] identified flood disasters, physical injuries, stings and bites, cuts and 
wounds, and leach attack as the most common occupational health hazards in 
artisanal fish production. According to them, considerable income and man-days 
are lost as a result of occupational health hazards. Udolisa et al. [9] also researched 
into the occupational and health hazards in Nigerian coastal fisheries while using 
the mixed method of data collection. The authors summarized that coastal artisanal 
fisheries in Nigeria is associated with body injuries such as cuts, fish bites, fire 
injuries, and foundering.

6.3 Occupational hazards in fish processing

Fish processing is a phase/stage in the fish value chain associated with fish and 
fish products between the time of harvest and the time of delivering the final prod-
uct to the consumer [51]. Fish processing includes smoking, chilling and freezing, 
canning, and the production of other value-added products [23–24, 52–53]. Apart 
from minimizing postharvest losses of fish, fish processing adds to the nutritive 
value of the fish [54].

Various hazards have been reported in fish processing industry which ranges 
from redness/swelling of the eye (which is the commonest) to mechanical and 
electrical accidents, bacterial and parasitic infections, noise induced hearing loss, 
allergic respiratory diseases and stress related health problems. Processors and 
other workers in the fish processing industry are susceptible to many hazards while 
doing their work [26]. Following the review of previous literatures [23], occupa-
tional hazards in fish processing are discussed under physical, chemical, biological, 
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Physical hazards in fish processing include minor cuts and scrapes resulting 
from the use of knives and other sharp tools, falls caused by slippery floors, burns, 
hypertension, eye disease, stings from fish spines arising when one is handling fish 
without the use of appropriate safety devices, whitlow resulting from bacterial or 
fungal infection of the tip of one’s finger and/or toe, exposure to heat and cold lead-
ing to headache, sneezing and/or coughing, eye injury such as redness of the eye, 
burns, head injury, and bruising [54]. Redness of the eye results when the eye have 
direct contact with the smoke especially during smoking or frying fish with local/
traditional kilns that make use of fuel woods thereby leading to the eye surface being 
red [23]. It is associated with itching, mucus discharge, pain or even blurred vision.

According to Norwegian Labor Inspection Authority [55], sprain and fracture 
could be caused by slippery floors and stairs when carrying loads and materials 
while processing fish. Although Udolisa et al. [9] noted that injuries from minor 
cuts and scrapes due to their non-fatal nature does not lead to prolonged loss of 
work, it is important to treat cuts and wounds so as not to expose them to infections. 
Stings from fish can sometimes be poisonous and cause severe pains especially when 
exposed to tetanus infection [23].
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Handling of fish in preparation for processing involves the dipping of hands 
in cold water even on rainy days for a long time resulting in respiratory irritation 
such as sneezing and coughing, blanching and sores in the hands which could lead 
to whitlow on the tips of the fingers and at times, toes [23]. According to authors 
[26, 56–57], whitlow is a serious fungal or bacterial infection which is very pain-
ful and can result to amputation of the finger, toe or nail. Headache, fatigue and 
general weakness of the body could also be the consequences under the sun, in 
extreme heat or with cold water for too long.

In Nigeria, fish processing is characterized with low level of mechanization 
which involves the use of fuel woods for smoking and/or frying of fish [51, 58]. The 
implication includes that the fish processors and their workers spend reasonably 
long duration (mostly from morning till night) in the open under the radiation 
from sunlight. Since smoking is the commonest method of processing fish in 
Nigeria [39, 51], the fish processors are highly exposed to smoke fire/naked flame 
of extremely high temperature which has adverse effect on the health of the fish 
processors [59]. The report of Adei et al. [59] submitted that work-related injuries 
and diseases resulted in the loss of 7% of the total annual income of the fish proces-
sors in 2016.Noise and/or vibration is another important physical hazards associated 
with fish processing as fish processors are frequently exposed to noise and vibra-
tions at landing sites. This has the tendency to cause either temporary or permanent 
hearing impairment depending on the level of exposure [9].

Biological hazards that fish processors are exposed to especially while harvesting 
fish from ponds without wearing protective clothing include parasites (leeches, 
nematodes, cestodes) and pathogenic infections such as Vibrio vulnificus [59]. 
According to Kolndadacha et al. [60], infectious diseases caused by virus, fungi, 
bacteria and even protozoa can be transmitted by farmers as a result of handling 
fish or eating improperly cooked fish.

The chemical hazards associated with fish processing include principally the 
inhalation of smoke which can cause asthma and other respiratory ailments. Fish 
processors could also be exposed to smoke particles that contain potential or 
confirmed carcinogens such as polycyclic aromatic hydrocarbons – PAHs [61]. The 
use of disinfectants such as formalin and Gamalin 20 also poses health hazards to 
consumers of fish because of residual effect [23]. Ergonomic hazards associated 
with fish processing include internal injuries of the liver, spleen, stomach, colon, 
pancreas and blood vessels which can be caused by motor vehicle accidents, blunt 
trauma or penetrating injuries [62]. Broken bone/dislocation, back strain and sprain 
are additional ergonomic hazards faced by fish processors.

In fish processing, psychosocial hazards result from prolonged work and mental 
demand. According to the review made by Mshelia et al. [23], extra hours of work 
might put fish processors at a greater risk of depression. Handling an insane amount 
of workload lately is definitely an act of inching towards depression which gives 
room for the occurrence of other hazards. Studies have suggested the symptoms of 
prolonged work to include appetite loss, disturbed sleep, constantly sulking, muscle 
fatigue, loss of energy, indecisiveness, and poor concentration at work [63]. The 
mental demand is the potent force in achievement as the attitude of the mind affects 
the expression of the face, determines action, changes our physical condition and 
regulates our lives [64].

An empirical evidence of hazards associated with fish processing was provided 
through a study by Olaoye et al. [54], whose findings revealed that the working 
condition of artisanal fish processors was generally poor as majority of the fish 
processors reported that they worked frequently with poorly designed equipment, 
poorly maintained facilities, poorly constructed equipment, under constrained 
neck posture, and with poor hand tools. The most common category of the hazards 

25

Occupational Health Hazards Associated with Nigerian Fisheries
DOI: http://dx.doi.org/10.5772/intechopen.94205

associated with fish smoking, according to Olaoye et al. [54] is the chemical hazards 
(exposure to smoke, fumes and gases). From one of the studies of Dhakal and 
Nayak [65], musculoskeletal symptoms were reportedly experienced by majority 
of the fish processors, and that musculoskeletal problems were promoted by faulty 
body posture, repetitive activity, and poor condition of the work environment.

To Ibrahim et al. [66], the major occupational hazards among fish processors 
in Nassarawa State, Nigeria were redness and/or swelling of the eye. In supporting 
this report, Olopade [67] reported skin rashes and redness of the eye as the major 
occupational hazards among small scale women fish processors around Asejire Dam 
of Oyo State, Nigeria.

Occupational hazards common in artisanal fisheries, aquaculture and fish 
processing were compared in terms of prevalence as summarized in Table 1.

7. Conclusions

Review of literature on occupational hazards associated with fisheries has shown 
that fisheries like other components of agriculture is a very risky venture which can 
lead to severe injuries and eventual death if workers’ health is not protected and 
promoted within the industry. It further indicated that although the different value 
chains are affected by different hazards at varying levels depending on level of 
exposure and scale of operation as well as the adherence to safety in the workplace, 
the fisheries industry is vulnerable to physical, chemical, biological, ergonomic 
and psychosocial hazards. Occupational hazards generally have negative effects on 
the level of production of fish, revenue from fisheries, and loss of man-days. The 
authors recommend that:

1. Awareness should be raised among workers and employees in the fisheries 
industry on occupational safety and health. The awareness should focus on the 
associated risks and hazards;

Occupational hazards Artisanal 
fishing

Aquaculture Fish 
processing

Noise/vibration Common Common Common

Stings/bites from fish Common Common Common

Cuts from knives and other sharp objects Not common Common Common

Wounds from fishing gears (longlines, hook and 
line)

Common Not common Not common

Asthma Not common Common Common

Musculoskeletal injuries Common Common Common

Skin cancer Common Not common Common

Redness of eye Not common Not common Common

Respiratory problems (sneezing, coughing) Common Common Common

Skin burns Not common Not common Common

Chemical hazards Common Common Common

Biological hazards Common Common Not common

Psychosocial hazards Common Common Common

Table 1. 
Summary of occupational hazards in artisanal fishing, aquaculture and fish processing.
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Handling of fish in preparation for processing involves the dipping of hands 
in cold water even on rainy days for a long time resulting in respiratory irritation 
such as sneezing and coughing, blanching and sores in the hands which could lead 
to whitlow on the tips of the fingers and at times, toes [23]. According to authors 
[26, 56–57], whitlow is a serious fungal or bacterial infection which is very pain-
ful and can result to amputation of the finger, toe or nail. Headache, fatigue and 
general weakness of the body could also be the consequences under the sun, in 
extreme heat or with cold water for too long.

In Nigeria, fish processing is characterized with low level of mechanization 
which involves the use of fuel woods for smoking and/or frying of fish [51, 58]. The 
implication includes that the fish processors and their workers spend reasonably 
long duration (mostly from morning till night) in the open under the radiation 
from sunlight. Since smoking is the commonest method of processing fish in 
Nigeria [39, 51], the fish processors are highly exposed to smoke fire/naked flame 
of extremely high temperature which has adverse effect on the health of the fish 
processors [59]. The report of Adei et al. [59] submitted that work-related injuries 
and diseases resulted in the loss of 7% of the total annual income of the fish proces-
sors in 2016.Noise and/or vibration is another important physical hazards associated 
with fish processing as fish processors are frequently exposed to noise and vibra-
tions at landing sites. This has the tendency to cause either temporary or permanent 
hearing impairment depending on the level of exposure [9].

Biological hazards that fish processors are exposed to especially while harvesting 
fish from ponds without wearing protective clothing include parasites (leeches, 
nematodes, cestodes) and pathogenic infections such as Vibrio vulnificus [59]. 
According to Kolndadacha et al. [60], infectious diseases caused by virus, fungi, 
bacteria and even protozoa can be transmitted by farmers as a result of handling 
fish or eating improperly cooked fish.

The chemical hazards associated with fish processing include principally the 
inhalation of smoke which can cause asthma and other respiratory ailments. Fish 
processors could also be exposed to smoke particles that contain potential or 
confirmed carcinogens such as polycyclic aromatic hydrocarbons – PAHs [61]. The 
use of disinfectants such as formalin and Gamalin 20 also poses health hazards to 
consumers of fish because of residual effect [23]. Ergonomic hazards associated 
with fish processing include internal injuries of the liver, spleen, stomach, colon, 
pancreas and blood vessels which can be caused by motor vehicle accidents, blunt 
trauma or penetrating injuries [62]. Broken bone/dislocation, back strain and sprain 
are additional ergonomic hazards faced by fish processors.

In fish processing, psychosocial hazards result from prolonged work and mental 
demand. According to the review made by Mshelia et al. [23], extra hours of work 
might put fish processors at a greater risk of depression. Handling an insane amount 
of workload lately is definitely an act of inching towards depression which gives 
room for the occurrence of other hazards. Studies have suggested the symptoms of 
prolonged work to include appetite loss, disturbed sleep, constantly sulking, muscle 
fatigue, loss of energy, indecisiveness, and poor concentration at work [63]. The 
mental demand is the potent force in achievement as the attitude of the mind affects 
the expression of the face, determines action, changes our physical condition and 
regulates our lives [64].

An empirical evidence of hazards associated with fish processing was provided 
through a study by Olaoye et al. [54], whose findings revealed that the working 
condition of artisanal fish processors was generally poor as majority of the fish 
processors reported that they worked frequently with poorly designed equipment, 
poorly maintained facilities, poorly constructed equipment, under constrained 
neck posture, and with poor hand tools. The most common category of the hazards 
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associated with fish smoking, according to Olaoye et al. [54] is the chemical hazards 
(exposure to smoke, fumes and gases). From one of the studies of Dhakal and 
Nayak [65], musculoskeletal symptoms were reportedly experienced by majority 
of the fish processors, and that musculoskeletal problems were promoted by faulty 
body posture, repetitive activity, and poor condition of the work environment.

To Ibrahim et al. [66], the major occupational hazards among fish processors 
in Nassarawa State, Nigeria were redness and/or swelling of the eye. In supporting 
this report, Olopade [67] reported skin rashes and redness of the eye as the major 
occupational hazards among small scale women fish processors around Asejire Dam 
of Oyo State, Nigeria.

Occupational hazards common in artisanal fisheries, aquaculture and fish 
processing were compared in terms of prevalence as summarized in Table 1.

7. Conclusions

Review of literature on occupational hazards associated with fisheries has shown 
that fisheries like other components of agriculture is a very risky venture which can 
lead to severe injuries and eventual death if workers’ health is not protected and 
promoted within the industry. It further indicated that although the different value 
chains are affected by different hazards at varying levels depending on level of 
exposure and scale of operation as well as the adherence to safety in the workplace, 
the fisheries industry is vulnerable to physical, chemical, biological, ergonomic 
and psychosocial hazards. Occupational hazards generally have negative effects on 
the level of production of fish, revenue from fisheries, and loss of man-days. The 
authors recommend that:

1. Awareness should be raised among workers and employees in the fisheries 
industry on occupational safety and health. The awareness should focus on the 
associated risks and hazards;

Occupational hazards Artisanal 
fishing

Aquaculture Fish 
processing

Noise/vibration Common Common Common

Stings/bites from fish Common Common Common

Cuts from knives and other sharp objects Not common Common Common

Wounds from fishing gears (longlines, hook and 
line)

Common Not common Not common

Asthma Not common Common Common

Musculoskeletal injuries Common Common Common

Skin cancer Common Not common Common

Redness of eye Not common Not common Common

Respiratory problems (sneezing, coughing) Common Common Common

Skin burns Not common Not common Common

Chemical hazards Common Common Common

Biological hazards Common Common Not common

Psychosocial hazards Common Common Common

Table 1. 
Summary of occupational hazards in artisanal fishing, aquaculture and fish processing.
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2. Stakeholders (fish farmers, fishermen, fish processors, etc) should be en-
couraged to make available and use personal protective gears while working. 
Employers in the industry should be compelled to make protective gears avail-
able to their employees, and enforce the use of such gears in order to reduce 
accidents;

3. First aid kits should be a prerequisite in all landing sites, aquaculture facilities, 
and processing plants. The workers should also be educated on the proper use 
of the first aid kits in case of accidents in the course of working.

4. Obnoxious fishing methods should be discouraged by strictly sanctioning 
defaulters;

5. Researchers should delve into studies on occupational health hazards in aqua-
culture, artisanal fishing, industrial fishing, fish processing, and even fish 
marketing. These researches, if well conducted, reported and disseminated, 
will provide an update on the different categories of health hazards in fisheries 
especially with Nigeria in focus.
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Chapter 3

Occupational Health and Safety 
Standards of Foreign Seasonal 
Farm Workers: Evaluation of 
Personal Protection Measures, 
Policies and Practices
Swarna Weerasinghe

Abstract

Health and safety standards are paramount to all agricultural workers and more 
so to the foreign seasonal farm workers. European, North American and Oceanic 
agricultural sector heavily depends on the foreign workers migrating temporarily 
to carryout seasonal agricultural work that are not attractive to local citizens. The 
aim of this chapter is to critically analyze existing workplace health and safety 
measures, policies and practices of Foreign agricultural workers with a secondary 
focus on Canadian public health standards that applies to COVID-19 pandemic 
control and beyond. During the pandemic, many countries opened international 
labour migration as a measure of economic recovery. Recent news media reported 
two Caribbean workers in the Canadian Agricultural sector, had died of COVID-
19 complications. The basis of this chapter is the research based evidence that the 
author carried out on occupational health and safety standards of the population 
of foreign seasonal farm workers using a multi-method data collection: a scoping 
review of existing standards, policies and practices and personal interviews with 
seasonal agricultural workers and their employers. This chapter provides a critical 
analysis of data from multiple sources and from multiple jurisdictions to uncover 
gaps and malpractices of existing occupational health and safety practice standards 
for illness and injury prevention of foreign seasonal farm workers.

Keywords: foreign seasonal farm workers, farmers, workers’ and NGO perspectives, 
agriculture work related health and safety, public health measures of COVID-19, 
illness and injury prevention

1. Introduction

There is a decade long worldwide trend of labour migration from the developing 
and underdeveloped countries to the developed countries. European, North American, 
and Oceanic agricultural sectors heavily depend on the foreign workers, migrating 
temporarily to carryout seasonal agricultural work that are not attractive to local 
citizens. Long work hours, low pay, hard work and hazardous work environments 
makes the agricultural sector unattractive to local labour force. Seasonal agricultural 
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workers migrate to North America and Europe from developing and underdeveloped 
countries in the regions of South America, Caribbean, Africa, Eastern Europe and Asia 
with little or no prior training to gain knowledge about occupational health and safety 
guidelines and issues in the host country. Most of the seasonal agricultural workers 
to Canada and United States are from 11 Caribbean countries and Mexico [1]. There 
is abundance of research-based evidence merging from Europe, North America and 
Oceania confirming agricultural workers, in general, and foreign seasonal farm work-
ers more specifically, as experiencing high occupational health associated health risks 
and injuries [2]. Focus of this chapter is to elucidate existing occupational health and 
safety standards and how these standards are applied to foreign seasonal farm workers, 
using case studies and interview data collected from Canada that offers a universal 
healthcare coverage to all permanent residents and citizens.

The term “foreign seasonal farm worker” refers to those temporary workers, 
who come under “work visa” to work in the farms, vegetation, animal husbandry, 
meat, or fish production facilities [1]. These foreign seasonal farm workers (FSFW) 
often get attracted to concentrations of agricultural facilities, where workers are 
paid minimal wages, work has to be carried out under hazardous conditions and 
workers are required to work long hours [2]. Due to those conditions and the work 
is only available seasonally, those jobs are unattractive to local people and often 
requires foreign workers to fill the essential labour shortage. It was reported in the 
year 2004 that of the 1.2 million farm workers in the United States, 12% of them 
were migrant workers [2]. In Finland 42% of the berry and vegetable picking 
industry relies on foreign seasonal farm workers [3]. Canadian agricultural sector 
heavily depends on the seasonal migrant workers and around 70,000 agricultural 
workforces (75% of the total agricultural labour force) during the period 2015–2017 
were foreign seasonal farm workers [4].

Occupational health and workers’ safety are inseparable issues, especially with 
regards to FSFWs since their occupational health issues of interest in this chapter 
are intrinsically related to lack of safety measures. FSFWs go through pre-migration 
medical screening prior to obtaining work VISA to enter into the host country. 
Those screening would prevent, those who have communicable diseases that 
threaten Canadian public and those who have disabilities, to migrate as temporary 
workers. Recent global pandemic has added a new dimension of public health 
related safety issues to the population of migrant workers. A section of this chap-
ter will provide an overview of recent experience using a scoping review of gray 
literature and government reports. Through an occupational health and safety lens, 
this chapter illustrates a wide spectrum of issues; starting from the contractual 
agreements that impede equitable access to health and safety measures, through 
micro level migration related cultural and language issues to macro level housing 
and safety matters.

There is under reporting of injury and illnesses of FSFW due to the temporary 
nature of the work, language and cultural barriers [5] and these individuals’ par-
ticipation in the healthcare is minimal [6]. Underreporting of injuries and illnesses 
by the FSWF is partly due to fear of being deported or losing their job [5], in line 
with systemic structural issues. Two lists are maintained by employers who request 
foreign seasonal workers; a named list in which they specify the names of the 
workers whom they want to come back next year and then unnamed list where the 
liaison office from the sending country provide a list. In order to be in the named 
list, workers need to be the chosen ones from the previous employer and those who 
demand health and safety measures are unlikely to be chosen ones.

Two-year chart review in the United States reported 516 cases of work related 
injuries, over two seasons, that includes; muscle and joint strains (31%), falling  
(18%), object strikes (8%), and poison IV contacts (10%) [6]. There are considerable 

35

Occupational Health and Safety Standards of Foreign Seasonal Farm Workers…
DOI: http://dx.doi.org/10.5772/intechopen.94056

number of female FSFWs working in agricultural sector. It was noted in the North 
American literature that female FSFWs are at increased risk of injuries due to 
improper machinery, equipment and tools use [7]. Among pregnant workers, 
increased incidences of pesticide and weedicide chemicals and veterinary pharma-
ceutical exposures had resulted in reproductive health concerns and miscarriages 
[7]. Studies in Canada and US among FSFWs have identified agrochemicals and 
heat exposure related illnesses, musculoskeletal injuries from repetitive motions, 
ubiquitous posture, resulting from manually lifting heavy loads, in addition to motor 
vehicle and machinery injuries [1]. Migrant farmers live in poor housing conditions 
in the host country and the researchers in Canada and US have noted unhealthy 
living and working environments, with the presence of mold, pesticide, weedicide 
residues, infested with disease carrying pests, rodents, mice and cockroaches in 
occupational and residential settings. Authors from a US study found a significant 
association between poor indoor living environments and upper respiratory symp-
toms among migrant farm workers [8]. Given these research-based evidence on 
farm workers tendency to be prone to illnesses and injuries and engagement in high 
risk occupations, occupational health and safety guidelines and procedures plays a 
critical role in this population. A section in this chapter will outline findings from a 
scoping review on existing guidelines lead by authors research group.

The living conditions and health and safety issues of FSFWs raise a global health 
and human rights issues. Stemming from research findings, many researchers share 
concerns on violation of human rights in access to sanitary conditions and denial of 
access to timely and needed healthcare. This vulnerable population shares common 
occupational health safety issues despite the country of origin and the host country 
of working. This chapter illustrates case studies and research conducted in one 
province in Canada, Nova Scotia, while elucidating the issues that are common to 
all migrant farm workers around the world that are stemming from the literature. 
Canada employs between 27,000and 42,000 foreign seasonal farm workers annu-
ally and United States employs around 3 million from Caribbean countries [9]. Of 
these positions, 1855 were in the province of Nova Scotia, where case studies were 
resonated [10]. Foreign seasonal farm workers come to Canada under the Seasonal 
Agricultural Workers Program (SAWP) and Temporary Foreign Worker Program 
(TFWP). SAWP workers come to Canada from Mexico and 11 Caribbean countries 
and can stay and work in Canada for up to 8 months [1]. Canada has a publicly 
funded universal healthcare system that covers necessary primary, secondary and 
tertiary healthcare with an exception of coverage for prescription medications, 
dental and vision care, physiotherapy and ambulance services, for all citizens, 
permanent residents and those who are on minimum of one-year work permit [11]. 
Whereas refugees and refugee claimants are covered by the Interim Federal Health 
program which covers almost all of the basic care [11]. Students are eligible for 
government health insurance after 1 year of residency in Canada. FSFWs do not fall 
into any of those Canadian healthcare eligibility categories due to their eight-month 
long contract obligations even if they return year after year for nearly 15 years. 
FSFWs contractual obligations dictate that the need to purchase private medical 
insurance, a portion of the cost is paid by the employee from hourly wages and the 
rest is covered by the employer [12].

1.1 Health and safety insurance coverage

The SAWP workers’ contract stipulates that the workers are required to have 
health insurance and additional workers’ compensation insurance coverage and 
transportation to medical facilities must be provided by the employers [13]. 
However, the reality of the situation requires further attention. Our research 
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The SAWP workers’ contract stipulates that the workers are required to have 
health insurance and additional workers’ compensation insurance coverage and 
transportation to medical facilities must be provided by the employers [13]. 
However, the reality of the situation requires further attention. Our research 
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revealed contradictions to the written obligations, that are clearly stated in the 
contract documents. Wherein the employers’ agreement states “That according to 
the approved guidelines and regulations in the province/territory where the WORKER is 
employed the EMPLOYER shall take the WORKER to obtain health coverage in a timely 
manner.” [13], which never becomes a reality since provincial regulations requires 
minimum of 12-month residency in the province of Nova Scotia and SAWP work-
ers who comes for an eight-month contract never becomes eligible. New provisions 
have been added to the contract due to COVID-19, whereby the employer is required 
to submit a Housing Inspection Report prior to or during the time of application 
to Citizenship and Immigration Canada to obtain farm permits under SAWP (12). 
Workplace safety insurance in Canada is provided by provincial insurance provider 
Workers Compensations Board of Canada and the SAWP contract indicates that the 
employers must ensure that the workers are covered by provincial workplace safety 
insurance at no cost to them and in a situation that private insurance plan is preferred 
employers, must ensure the coverage is the same as the provincial plan [12].

1.2 Vulnerability

Only a few studies have examined the health and safety of SAWP in Canada and 
how the contractual obligations were met was understudied. The limited research 
has revealed significant barriers for healthcare accessibility, lack of proper occupa-
tional health and safety standards and noncompliance to existing guidelines. Recent 
global pandemic of COVID-19 has claimed three FSFW deaths and thousands of 
other FSFWs have been tested positive in Canada. There is an outcry from activist 
groups representing FSFWs, demanding actions on justice on migrant workers’ 
health. This population falls under vulnerable populations based on Canadian 
public health guidelines. According to the Public Health Agency of Canada, vulner-
able communities of COVID-19 includes those with; difficulties in communication, 
difficulties in accessing healthcare and engaging in preventive activities such as 
frequent hand washing, covering coughs and sneezes, difficulties in accessing 
transportation, unstable employment and working conditions, living in geographi-
cally isolated remote areas and insecure and inadequate housing conditions [14]. 
Albeit FSFWs have all of the above conditions that categorize them as vulnerable 
to COVID-19, there were no proper health safety measures taken to prevent their 
exposure to COVID-19.

This chapter comprise findings from three studies. Author led research team 
carried out a scoping reviews of the documents from non-governmental and 
governmental agencies, specifically aiming at the health and safety of FSFWs, 
followed by individual interviews with FSFWs and farmers (their employers). 
Third scoping review was carried out on COVID-19 related public health measures 
and extent to which these measures were applied to FSFWs in Canada using gray 
literature, pertaining to pandemic related health and safety concerns of the FSFWs. 
In this chapter, attention will be paid to contractual obligations of FSFWs through 
the documents available to them and the status of implementation of occupational 
health and safety guidelines will be examined through. Resurrection of occu-
pational health and safety is a joint effort of the workers and employers. I have 
presented an exploration of present working conditions, individual and systemic 
barriers and incentives that prevent/promote hazardous working environments. 
Finally, existing guidelines and policies and the research-based evidence on indi-
vidual and systemic factors that impede or promote occupational health and safety 
of FSFWs will be applied and evaluated to COVID-19 pandemic case scenario using 
the findings from the third scoping review. Given the limited geographical scope 
of the authors interview data, comparisons will be made to research findings that 
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are stemming from other national and international research findings. This chapter 
will be finalized by making recommendations, on how to manage personal protec-
tive measures, implement policies and practices, focusing broadly on physical and 
mental health of FSFWs.

2. Occupational health and safety standards, guidelines, and policies

Foreign workers’ legal residence status is tied to their employment contractual 
obligations, which stipulates access to healthcare, occupational health insurance, 
working and living conditions. Thus, individual workers lack full control over 
maintaining their own health and safety conditions, even if the guidelines are 
stipulated by the inter-governmental authorities of sending and receiving countries. 
The FSFWs’ legal residence status in Canada is entirely based on their employment 
contractual stipulations that results in lack of control in determining their own 
health and safe working and living circumstances, since they are fully dependent 
on the conditions set by their employers [15–17]. The situation of lack of policies 
and regulations to protect foreign worker conditions is not unique to Canada. In 
Norway, though they have established different regulations for foreign seasonal 
workers, called transitional rules, the Norwegian researchers found these state-
level formal labour regulations were not sufficiently implemented at the farm level 
resulting in structurally disempowered Polish farm workers, who had to accept 
the unhealthy working conditions provided by their Norwegian employers [18]. In 
Thailand, the existing regulations for local farm workers’ protection from; labour, 
health, housing and sanitary conditions and health insurance, do not apply to 
migrant workers [19]. More so the existing policies, regulations and standards are 
not translated into accessible information. Canadian researchers have identified 
lack of information resources as a barrier to the maintenance of FSFWs health in 
Ontario, British Columbia, and Nova Scotia [15–17]. The situations of lack of proper 
labour regulations to protect migrant farm workers and evidence of non- compliance 
to existing guidelines were universal and were not unique to one country.

In the first scoping review, we reviewed 27 online documents including FSFW 
recruitment documents, contracts, and information provided by relevant non- 
governmental and governmental agencies, pertaining to occupational health and 
safety of migrant farm workers in Canada. Inductive analysis of the text data 
collected from the documents revealed (a) lack of clear identification of parties 
responsible for implementing and monitoring health and safety guidelines and 
(b) there were no mechanisms of facilitating existing health and safety informa-
tion dissemination to FSFWs. Upon further review, it became clear that documents 
were not targeted specifically towards FSFWs and several documents were written 
at very high reading levels, at collage level and none of the FSFWs has reached that 
level. This “passing the buck” practice of evading the responsibility to keep FSFWs 
occupationally healthy and free from injuries needs to be fully explored.

2.1 Parties responsible for monitoring health and safety guidelines

The scoping review of the documents revealed that the health and safety of 
Canadian FSFWs is the joint effort of three parties: a) workers, b) employers, 
and/or c) third parties including federal health agencies, Canadian police, work-
ers’ home government organizations and agents, farm owners (where not the 
employer), and local, provincial, and Canadian labour and social development 
departments. Workers are responsible for helping employers to make the workplace 
safe by ensuring they obtain sufficient training to safely carry out their assigned 
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are stemming from other national and international research findings. This chapter 
will be finalized by making recommendations, on how to manage personal protec-
tive measures, implement policies and practices, focusing broadly on physical and 
mental health of FSFWs.

2. Occupational health and safety standards, guidelines, and policies

Foreign workers’ legal residence status is tied to their employment contractual 
obligations, which stipulates access to healthcare, occupational health insurance, 
working and living conditions. Thus, individual workers lack full control over 
maintaining their own health and safety conditions, even if the guidelines are 
stipulated by the inter-governmental authorities of sending and receiving countries. 
The FSFWs’ legal residence status in Canada is entirely based on their employment 
contractual stipulations that results in lack of control in determining their own 
health and safe working and living circumstances, since they are fully dependent 
on the conditions set by their employers [15–17]. The situation of lack of policies 
and regulations to protect foreign worker conditions is not unique to Canada. In 
Norway, though they have established different regulations for foreign seasonal 
workers, called transitional rules, the Norwegian researchers found these state-
level formal labour regulations were not sufficiently implemented at the farm level 
resulting in structurally disempowered Polish farm workers, who had to accept 
the unhealthy working conditions provided by their Norwegian employers [18]. In 
Thailand, the existing regulations for local farm workers’ protection from; labour, 
health, housing and sanitary conditions and health insurance, do not apply to 
migrant workers [19]. More so the existing policies, regulations and standards are 
not translated into accessible information. Canadian researchers have identified 
lack of information resources as a barrier to the maintenance of FSFWs health in 
Ontario, British Columbia, and Nova Scotia [15–17]. The situations of lack of proper 
labour regulations to protect migrant farm workers and evidence of non- compliance 
to existing guidelines were universal and were not unique to one country.

In the first scoping review, we reviewed 27 online documents including FSFW 
recruitment documents, contracts, and information provided by relevant non- 
governmental and governmental agencies, pertaining to occupational health and 
safety of migrant farm workers in Canada. Inductive analysis of the text data 
collected from the documents revealed (a) lack of clear identification of parties 
responsible for implementing and monitoring health and safety guidelines and 
(b) there were no mechanisms of facilitating existing health and safety informa-
tion dissemination to FSFWs. Upon further review, it became clear that documents 
were not targeted specifically towards FSFWs and several documents were written 
at very high reading levels, at collage level and none of the FSFWs has reached that 
level. This “passing the buck” practice of evading the responsibility to keep FSFWs 
occupationally healthy and free from injuries needs to be fully explored.

2.1 Parties responsible for monitoring health and safety guidelines

The scoping review of the documents revealed that the health and safety of 
Canadian FSFWs is the joint effort of three parties: a) workers, b) employers, 
and/or c) third parties including federal health agencies, Canadian police, work-
ers’ home government organizations and agents, farm owners (where not the 
employer), and local, provincial, and Canadian labour and social development 
departments. Workers are responsible for helping employers to make the workplace 
safe by ensuring they obtain sufficient training to safely carry out their assigned 
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tasks and refusing to carry out tasks they deem unsafe. Employers (farmers) are 
responsible for ensuring safety in the workplace by following provincial labour 
regulations and occupational health and safety guidelines. Third parties are 
responsible for monitoring the necessary guidelines and policies are followed by 
the two parties, workers and employers. None of the documents indicated, how the 
multi-partied responsibilities are imposed, implemented, monitored and assessed 
to ensure health and safety of FSSFWs. According to the government of Canada, 
Temporary Foreign workers your rights are protected document stated ““All work-
ers in Canada have the right to a safe workplace. Canada has laws to protect workers 
from unsafe working conditions. While some jobs may have more risk than others, no 
one should feel that the work they are doing is unsafe.” [13]. In reality, the protection 
of the rights are not facilitated, and the laws of protection are not conveyed. Even 
when they feel that the work is unsafe, there is no way out of the situation due to 
the fear of losing their job and denial of rehiring again. The international literature 
suggests two models of responsibilities related to Occupational Safety and Health 
of workers: (a) introspective model, the one which directs resources to the worker’s 
need and (b) extrospective model is the one, which ensures safety standards prior 
to seeing the effect on workers [3, 4]. Given that FSFWs work in hazardous work 
environments, their risk of occupational injuries is high and the need to follow 
safety protocols should be made mandatory prior to seeing the need. Therefore, the 
extrospective model would be more appropriate.

2.2 Health and safety information dissemination

The shared responsible model for FSFWs workplace health and safety guidelines 
lack implementation strategies and therefore the level of outreach is questionable. 
All documents listed pertinent information about health and safety of FSFWs, the 
language used in each document was not necessarily targeted towards workers and 
there are no means to ensure the workers understand about occupational health and 
safety measures. Since the documents are not written at the level of their compre-
hension, it is unlikely the workers read them. Our research revealed that eighty-four 
percent of the English documents were written at a college level or greater and the 
two contracts that FSFWs workers are required to sign before coming to Canada 
are written at a college graduate level. Thus, while information and resources exist 
(although limited), it is questionable as to whether this information is finding 
its way into the hands of FSFWs. This echoes the findings of an Australian study, 
whereby the researchers found that there is a significant quantity of occupational 
health and safety resources that exist in Australia, though this information does not 
necessarily make it into the hands of workers, thus leaving migrant farm workers 
to rely on word-of-mouth information which may not be reliable [20]. Arguably, 
the existing health and safety regulations are there for marketing to attract FSFWs 
and for the purpose of branding the name of the host country in the international 
labour arena, not necessarily with an intention to keep the workers healthy and safe.

3. Occupational health issues: tri-partied perspectives

Agriculture related health issues has been categorized into eight categories; 
personal, psychosocial, farm, machinery, chemical, biological, and musculoskeletal 
[21]. In those categorizations, personal health issues are related to injuries from 
machinery and farm operations and the risk of those are associated with old age 
(fall and traumatic injuries), young age (machine operations) and chronic health 
conditions that impairs mobility. Stress has been noted as a major psychological 
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illness and long hours and working alone in an isolated environment with less 
access to healthcare facilities put this population at increased risk for stress. Farm 
machinery related injuries are noted as resulting from old equipment and defective 
protective gear use as well as lack of safety labelling and protective structures on the 
machines [21]. Chemical and biological exposure related illnesses are primarily due 
to pesticide exposures and biological exposures are noted as from micro-organisms, 
viruses, toxins (from biological sources), spores, fungi, and bio-active substances 
that are a threat to human health [21]. A complete list of health issues of migrant 
farm workers in North America has been published and includes; musculoskeletal, 
ocular, dermatologic, psychological and sexual and reproductive health [22].

The author’s research group conducted individual interviews using a semi-
structured interview guide among three groups; FSFWs (sample size of eight), 
local seasonal farm workers (sample size of four) and farmers (sample size of six), 
who employed them in the province of Nova Scotia, Canada. This was a hard to 
reach population and snowball sampling method was used to find participants. 
Participating FSFWs were from Mexico and Jamaica and language difficulties were 
facilitated using both Spanish and English interviews. The age range of FSFWs was 
33–52 years and the local farm workers were between 25 and 53 olds. The FSFWs all 
were married, and each have between 1 and 6 children, all of whom are living with 
their wives in their country of origin. Only 2 female local farmworkers were among 
the study participants. There were 25 different health conditions mentioned by the 
workers that can be categorized into two groups: work related physical environ-
ment issues such as aallergies, asthma, sun burns, eye irritations, skin conditions 
and sunstrokes; whereas occupational related Injuries included were; hernia, pain 
and soreness, slipped disk and tendonitis. Other illnesses noted were appendici-
tis, arthritis, blood pressure, dental problems, diabetes, encephalitis, flu, heart 
murmur, stomach cancer and ulcer. No psychological issues were reported, but the 
discussion eluded of work related stress, loneliness and missing home. The occu-
pational health issues noted by the study participants fall into the categories noted 
in the literature for all agricultural workers [21] as well as migrant farm workers in 
Canada and elsewhere [22].

3.1 Occupational health and safety issues: Workers perspective

One of the perspectives that we uncovered in our interview data analysis was 
health issues emerging from lack of proper personal protective equipment. Besides 
one video, there were no other instructional detailed information releases on 
personal protective equipment use that we were able to identify. Personal protective 
equipment (PPE) to be used in the farms included in a video were: work gloves to 
prevent cuts, bruises and to protect from animals; hearing protectors to prevent 
noisy equipment use (more than 85 decibels), eye protectors (safety glasses), 
hard hats (depending on the type of work), steel toed boots to protect from heavy 
construction areas, reflective clothing to ensure visibility to protect from stuck 
by farm machinery, respirators and face masks to protect from pesticide and dust 
exposures and chemical safe overalls to protect from chemical exposures [23]. The 
English language instructional video further instructs to use sunscreen to prevent 
from skin burning, sunglasses and a sun hat. We have no evidence that FSFWs have 
watched any videos or any other paper-based instructions on this matter. However, 
availability of information from different sources are evident.

Our scoping review of the documents revealed that three parties are responsible 
for ensuring these personal safety and health protections from a safety standpoint 
[23]. FSFWs are responsible to ensure that they obtained necessary training 
to ensure workplace safety and some places have made the videos, posters and 
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pamphlets available. Most of the information stand as optics to satisfy the govern-
ment labour regulations but there are no assurance or mechanisms to ensure the 
information is actually reaching out to workers. The government of Canada sea-
sonal agricultural worker program contract indicates that it is the responsibility of 
the worker to refuse to work in areas that deem unsafe. Employers are responsible 
for ensuring workplace safety and to follow labour regulations in their jurisdiction 
[12]. Our interview findings uncovered the reality.

According to one FSFW:

“And when I first got there, it was like in early May. I remember it was still really 
cold in Nova Scotia in May. Like it was often rainy and below like 12 degrees, so 
like everyone’s hands were numb and there was no, no like [to protect my hands]. 
I sort of got the initial vibe of like toughen up, but like I have really bad blood 
circulation and like I just didn’t have that problem in British Columbia [one of the 
warm weather provinces], because the temperature was just never that low where 
we were working.”

The above explanation indicates the status of protective equipment use. Even 
basic winter gloves to protect from frostbites were not used. One may argue that 
it is up to the worker to use them but if the use of protective equipment was made 
mandatory and monitored, the bad blood circulation would have been avoided. 
Another aspect that emerged from above statement was the intention of avoidance 
of PPE use was to be “toughen up”, making themselves strong to the extent to make 
adaptation to cope up with the environment. Additional Personal protective equip-
ment use was seen by workers as “getting in the way” to carry out the assigned tasks 
quickly. There were also incidents of knowing the need to use PPE, but without 
proper inspection from the authority or appropriate guard, they miss PPE use and 
then become prone to serious injuries. One participant explained an injury occurred 
in a corn field.

According to him; “Yeah llike when I work in the corn field, we have goggles, we 
always have glasses on. One day I did not have glasses and a leaf probably whacked me 
in the eye when I was walking through the corn. It was bad and I had to go to the doctor 
and take time off.”

This clearly indicates that this shared responsibility of PPE use was not imple-
mented appropriately.

Participants reported exacerbation of existing chronic conditions, such as high 
blood pressure, diabetes and ulcer, but the doctors were attempting to use disease 
management using a life style change approach. This was something FSFWs noted 
as distinct from their country. They are used to getting treatment even for slightly 
elevated blood pressure and ulcers. They indicated that:

“Every day if I go to a doctor, doctor in Jamaica say, I must be sick, can’t take it 
anymore, if I do not have blood pressure medication and my doctor will give me 
pills. So when I come up here and if I go to doctor here, if I don’t have medica-
tion that I took from Jamaica there, they won’t give me [prescriptions]. There [in 
Jamaica] for example there in there put in machine and my hand there and the 
blood pressure is saying one forty they give me pills. Here [in Canada] they say it is 
not too high.”

The author’s research revealed undesirable work and living environments. They 
indicted that “Working here is different from home. Even if it is raining you still have to 
work. Working seven days a week in rainfall and sunshine. Sun gets really, really hot you 
still have to be out there.” However, according to the FSFWs’ contract, employers are 
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supposed to provide suitable accommodation and workers have the right to refuse 
the work deem unsafe [12]. The poor conditions of bunk house they live lead to 
exacerbation of asthma and respiratory conditions. As one FSFW noted:

“Conditions in bunkhouses were generally poor and often overcrowded....you get 
put in a house, and that was disgusting, cause that’s not how we live in our country. 
Oh my god. Musty smelling. Like dogs, smells awful. Two to three guys in a little 
room, single beds. You got at least six or eight men in the bunkhouse.”

Occupational health issues are not limited to lack of PPE use and unhealthy work 
environments. Participants reported ergonomic conditions associated with repeti-
tive and overuse of hands and knee problems for standing up for too long, back 
problems after being in the bending down posture for too long. Literature indicates 
the most prevalent exposure was related to repetitive movements and resulting 
illnesses that varied from carpel tunnel syndrome, knee, neck and shoulder issues 
and back problems due to spending prolong periods of bending down [22]. A 
study conducted in Ontario, Canada in 2003 interviewed Mexican and Caribbean 
workers, in their country after returning from Canada and they have indicated that 
they received proper training to handle machinery and chemicals but they were 
not given necessary protective equipment to wear [24]. As our study participants 
revealed those participants also expressed fear of reprisals if they report to authori-
ties. One in five workers they interviewed reported ailments or injuries including 
vertebrae and knee problems, skin diseases, respiratory tract infections, hyper-
tension, allergies and depression was reported among older workers [24]. Those 
conditions were similar to problems noted by our study participants.

Irrespective of stipulated work hours in the contract seasonal workers chose to 
work long hours, as long as 9–12 hours a day, for 6–7 days a week and inevitably 
they became prone to repetitive injuries and posture related ergonomic health 
conditions. Our study participants added knee problems resulting from standing up 
for 9–10 hours a day for 6–7 days a week. Attending primary care physician ordered 
tests and a specialist appointment was given after 8 months of the date of daignosis. 
As one worker said:

“Uh, da da da, they wanted to do a scope, last time I was talking to them and I 
need to wait to get down to a certain specialist in [name of town]. So I think that 
would’ve been back in January now. And they said it could be 8 months to a year 
before I can get down to see this gentleman.”

Given that the FSFWs are in the host country for 8 months only, leaving him 
to see the specialist is not realistic. One study participant indicated that he had 
to continue working, limping and no other treatment like physiotherapy nor aids 
such as knee pads were offered. This neglect of FSFW’s work related injuries were 
common issue that some of the other study participants also revealed. This brings 
another dimension; racism, discrimination and neglect faced by FSFWs in access-
ing healthcare and offering solutions that are impractical while ignoring quick fix 
practical solutions to help patients falls into the realm of neglect.

Mental or emotional health issues were not reported among our study partici-
pants but expressions like “missing home” and “home is a paradise” were always 
mentioned. Our participants’ conversations spring from missing home, family 
and independent lifestyles that they had in their country of origin. They often 
mentioned they are “living for home” or “working for home” and the living condi-
tions, long hours and missing their family do not matter much. A study conducted 
among Mexican FSFWs to Canada indicated their expressions of anxiety and/
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pamphlets available. Most of the information stand as optics to satisfy the govern-
ment labour regulations but there are no assurance or mechanisms to ensure the 
information is actually reaching out to workers. The government of Canada sea-
sonal agricultural worker program contract indicates that it is the responsibility of 
the worker to refuse to work in areas that deem unsafe. Employers are responsible 
for ensuring workplace safety and to follow labour regulations in their jurisdiction 
[12]. Our interview findings uncovered the reality.

According to one FSFW:

“And when I first got there, it was like in early May. I remember it was still really 
cold in Nova Scotia in May. Like it was often rainy and below like 12 degrees, so 
like everyone’s hands were numb and there was no, no like [to protect my hands]. 
I sort of got the initial vibe of like toughen up, but like I have really bad blood 
circulation and like I just didn’t have that problem in British Columbia [one of the 
warm weather provinces], because the temperature was just never that low where 
we were working.”

The above explanation indicates the status of protective equipment use. Even 
basic winter gloves to protect from frostbites were not used. One may argue that 
it is up to the worker to use them but if the use of protective equipment was made 
mandatory and monitored, the bad blood circulation would have been avoided. 
Another aspect that emerged from above statement was the intention of avoidance 
of PPE use was to be “toughen up”, making themselves strong to the extent to make 
adaptation to cope up with the environment. Additional Personal protective equip-
ment use was seen by workers as “getting in the way” to carry out the assigned tasks 
quickly. There were also incidents of knowing the need to use PPE, but without 
proper inspection from the authority or appropriate guard, they miss PPE use and 
then become prone to serious injuries. One participant explained an injury occurred 
in a corn field.

According to him; “Yeah llike when I work in the corn field, we have goggles, we 
always have glasses on. One day I did not have glasses and a leaf probably whacked me 
in the eye when I was walking through the corn. It was bad and I had to go to the doctor 
and take time off.”

This clearly indicates that this shared responsibility of PPE use was not imple-
mented appropriately.

Participants reported exacerbation of existing chronic conditions, such as high 
blood pressure, diabetes and ulcer, but the doctors were attempting to use disease 
management using a life style change approach. This was something FSFWs noted 
as distinct from their country. They are used to getting treatment even for slightly 
elevated blood pressure and ulcers. They indicated that:

“Every day if I go to a doctor, doctor in Jamaica say, I must be sick, can’t take it 
anymore, if I do not have blood pressure medication and my doctor will give me 
pills. So when I come up here and if I go to doctor here, if I don’t have medica-
tion that I took from Jamaica there, they won’t give me [prescriptions]. There [in 
Jamaica] for example there in there put in machine and my hand there and the 
blood pressure is saying one forty they give me pills. Here [in Canada] they say it is 
not too high.”

The author’s research revealed undesirable work and living environments. They 
indicted that “Working here is different from home. Even if it is raining you still have to 
work. Working seven days a week in rainfall and sunshine. Sun gets really, really hot you 
still have to be out there.” However, according to the FSFWs’ contract, employers are 
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supposed to provide suitable accommodation and workers have the right to refuse 
the work deem unsafe [12]. The poor conditions of bunk house they live lead to 
exacerbation of asthma and respiratory conditions. As one FSFW noted:

“Conditions in bunkhouses were generally poor and often overcrowded....you get 
put in a house, and that was disgusting, cause that’s not how we live in our country. 
Oh my god. Musty smelling. Like dogs, smells awful. Two to three guys in a little 
room, single beds. You got at least six or eight men in the bunkhouse.”

Occupational health issues are not limited to lack of PPE use and unhealthy work 
environments. Participants reported ergonomic conditions associated with repeti-
tive and overuse of hands and knee problems for standing up for too long, back 
problems after being in the bending down posture for too long. Literature indicates 
the most prevalent exposure was related to repetitive movements and resulting 
illnesses that varied from carpel tunnel syndrome, knee, neck and shoulder issues 
and back problems due to spending prolong periods of bending down [22]. A 
study conducted in Ontario, Canada in 2003 interviewed Mexican and Caribbean 
workers, in their country after returning from Canada and they have indicated that 
they received proper training to handle machinery and chemicals but they were 
not given necessary protective equipment to wear [24]. As our study participants 
revealed those participants also expressed fear of reprisals if they report to authori-
ties. One in five workers they interviewed reported ailments or injuries including 
vertebrae and knee problems, skin diseases, respiratory tract infections, hyper-
tension, allergies and depression was reported among older workers [24]. Those 
conditions were similar to problems noted by our study participants.

Irrespective of stipulated work hours in the contract seasonal workers chose to 
work long hours, as long as 9–12 hours a day, for 6–7 days a week and inevitably 
they became prone to repetitive injuries and posture related ergonomic health 
conditions. Our study participants added knee problems resulting from standing up 
for 9–10 hours a day for 6–7 days a week. Attending primary care physician ordered 
tests and a specialist appointment was given after 8 months of the date of daignosis. 
As one worker said:

“Uh, da da da, they wanted to do a scope, last time I was talking to them and I 
need to wait to get down to a certain specialist in [name of town]. So I think that 
would’ve been back in January now. And they said it could be 8 months to a year 
before I can get down to see this gentleman.”

Given that the FSFWs are in the host country for 8 months only, leaving him 
to see the specialist is not realistic. One study participant indicated that he had 
to continue working, limping and no other treatment like physiotherapy nor aids 
such as knee pads were offered. This neglect of FSFW’s work related injuries were 
common issue that some of the other study participants also revealed. This brings 
another dimension; racism, discrimination and neglect faced by FSFWs in access-
ing healthcare and offering solutions that are impractical while ignoring quick fix 
practical solutions to help patients falls into the realm of neglect.

Mental or emotional health issues were not reported among our study partici-
pants but expressions like “missing home” and “home is a paradise” were always 
mentioned. Our participants’ conversations spring from missing home, family 
and independent lifestyles that they had in their country of origin. They often 
mentioned they are “living for home” or “working for home” and the living condi-
tions, long hours and missing their family do not matter much. A study conducted 
among Mexican FSFWs to Canada indicated their expressions of anxiety and/
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or mood disorders as “nerves” without medicalizing into a disease category [22]. 
Those research particiapnts explanation of feelings of missing home and loneliness 
is similar that we have observed among our study participants. When considering 
occupational health of FSFWs it is vital to pay attention to the symptoms of mental 
and emotional health without labelling since these conditions go undiagnosed or 
the workers try to hide to show them as able bodied or try to be “toughen up”. There 
was a case of a memory loss of one of his bunk mates as reported by a study partici-
pant, presumably, due to an accident of hard object hitting his head or encephalitis. 
Wearing helmets was a foreign concept for these workers. He noted that his co-
workers stayed in the hospital for a month and when he returned, he was unable to 
remember, where he was and what his friends’ names were. The employer sent the 
worker home (back to the country of origin) upon returning from hospital. This 
type of injuries can be considered as permanent damages with lifelong disabilities 
and impairments. Apparently, the practice of sending the workers, who are ill and 
unable to carry out the work as per contract, called medical repatriation is a com-
mon practice and a study conducted in Ontario found there were 4.62% respirations 
due to medical reasons. Of those 41.3% were surgical related and 25.5% external 
injuries including poisoning reported during the study period 2001–2011 [25].

3.2 Occupational Health and safety issues of Canadian farm workers

All of the four (two females and two males) Canadian seasonal farm work-
ers, who participated in the research lived outside of the farm and one worked 
part-time two days a week and the others work 6 days a week. They noted that 
their work hours are negotiated with the employer and they often get a 15-minute 
break before lunch, one-hour lunch break, another fifteen-minute break in the 
afternoon and “leave home to make supper”. They have the negotiating power with 
the employer since they are protected by the Canadian labour regulations. FSFWs 
never mentioned about taking fifteen-minute breaks but taking half an hour for 
lunch. FSFWs intention was to put as many as hours possible during their short stay 
in Canada with the sole aim of “working for home”, for feeding their family and for 
educating their children and they do not have the option of having unemployment 
insurance for the rest of the year that they are not working, like Canadian farm 
workers do. A scoping review conducted on published research among Canadian 
temporary foreign workers concluded that their health issues are resulting from 
precarious immigrant status [26]. This precarious immigrant status is a real threat 
to their occupational health. Though repetitive injuries, aches and pains may be 
common to all farm workers, inevitably Canadian farm workers are more educated 
on health and safety regulations and PPE use than FSFWs, who face language and 
accessibility barriers. It was also revealed in our research that Canadian farmers are 
accustomed to take over the counter medications, pain killers and personal protec-
tive gear such as sun protectors, goggles, kneecaps and gloves.

3.3 Occupational Health and safety issues of FSFWs: employers perspectives

Two different opinions about occupational health of FSFWs were uncovered, 
when compared with FSFWs ideas about issues and Canadian farmers (employers) 
sentiments about their foreign employees’ health issues. Some farmers mentioned 
the workers as “whinny”, those who take minor illnesses, like muscle sore, cuts and 
bruises that general Canadians would ignore, as serious. Farmers further explained 
the reason for being concerned about minor illnesses as major, because “their physi-
cal health is their bread and butter”. Following two quotes from two farmers supports 
these perspectives.
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“We always do incident reports. But there’s never anything serious. It just seemed 
like one might’ve had like uh tingling in his foot or something just really odd [minor 
complain]. And something that that the typical Canadian would ignore. Like they 
say the typical North American man acts like he’s dying when he just has a cold, 
but then if he’s really dying, he ignores it and then it’s always too late. But those 
guys would complain, where a lot of Canadian guys will just shrug that off. One of 
our guys, one of our local people had a stroke here at work and he ignored it and he 
thought he hurt his arm trimming cabbage.”

Farmers were also under the impression that “they [FSFWs] are thinking oh you 
know well there’s a health care system here that’s free and everything and then I want to 
take advantage of it. Healthcare is not free [in their country],” and when in Canada, 
a portion of insurance cost is deducted from their hourly wages. It is mandatory for 
them to have private health insurance and a portion is also paid by the employer. 
The notion of FSFWs as complainants of minor illness that the Canadians would 
shrug off was consistent with all of the farmers that we interviewed. One of the 
facts that sprung out of farmer’s description of workers’ occupational injuries, was 
farmers never paid attention to the fact that those injuries would have been avoided 
if the workers were wearing protective equipment or if they were given training on 
correct posture and maneuvering. For example, one farmers explained an eye injury 
that could have been avoided if the worker was wearing goggles or safety glasses as 
follows.

“He was picking roots and he was tugging on a root like that, and the root let go 
and went up here and hit him in the corner of the eye. So you know, he got some 
dirt in his eye and stuff and the farmer’s wife took him out patients clinic and they 
flushed his eye out and stuff, put a little patch over it and they [healthcare provid-
ers] told him he would he definitely gonna live and go back home fine.”

However, serious incidents such of breaking two ribs after falling from a moving 
wagon was reported by the farmer as the fault of the worker since he was sitting on a 
pole, something he was not supposed to do. There was no other safe sitting arrange-
ment (seat with a belt to have buckled up) in the wagon. Had the worker have 
received proper training and safety instructions, on riding on a wagon safely, the 
injury would have been avoided. However, the following description indicates that 
the fault was always on the worker and farmer took this serious debilitating injury 
very lightly. Safety instructions should have been given prior to assigning the tasks.

“Another fella he was actually doing what he wasn’t supposed to be doing and he 
knew he wasn’t supposed to be doing it but. He was standing on the pole of the 
wagon when they were gathering up irrigation pipes, he slipped off the pole and hit 
the arm on the tractor, kind of caught him underneath the rib here, and I think it 
cracked two ribs or something. And they taped him all up and you know and he I 
think he was off a week or something.”

There were serious incidents of diagnosis of encephalitis, exacerbation of 
chronic conditions such as high blood pressure among FSFWs, diabetes, ulcers, 
and hernia that the farmers reported. Chronic conditions such as diabetes and 
ulcers may not have direct links farm work related occupational health issues. But 
work-related stress and poor eating habits can have indirect impacts on diabetes 
and ulcers. There is literature suggesting high prevalence of hernia in males engaged 
in manual labour. Encephalitis is known to be associated with tick bites and one 
worker, who contacted encephalitis was left with a lifetime disability of memory 
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or mood disorders as “nerves” without medicalizing into a disease category [22]. 
Those research particiapnts explanation of feelings of missing home and loneliness 
is similar that we have observed among our study participants. When considering 
occupational health of FSFWs it is vital to pay attention to the symptoms of mental 
and emotional health without labelling since these conditions go undiagnosed or 
the workers try to hide to show them as able bodied or try to be “toughen up”. There 
was a case of a memory loss of one of his bunk mates as reported by a study partici-
pant, presumably, due to an accident of hard object hitting his head or encephalitis. 
Wearing helmets was a foreign concept for these workers. He noted that his co-
workers stayed in the hospital for a month and when he returned, he was unable to 
remember, where he was and what his friends’ names were. The employer sent the 
worker home (back to the country of origin) upon returning from hospital. This 
type of injuries can be considered as permanent damages with lifelong disabilities 
and impairments. Apparently, the practice of sending the workers, who are ill and 
unable to carry out the work as per contract, called medical repatriation is a com-
mon practice and a study conducted in Ontario found there were 4.62% respirations 
due to medical reasons. Of those 41.3% were surgical related and 25.5% external 
injuries including poisoning reported during the study period 2001–2011 [25].

3.2 Occupational Health and safety issues of Canadian farm workers

All of the four (two females and two males) Canadian seasonal farm work-
ers, who participated in the research lived outside of the farm and one worked 
part-time two days a week and the others work 6 days a week. They noted that 
their work hours are negotiated with the employer and they often get a 15-minute 
break before lunch, one-hour lunch break, another fifteen-minute break in the 
afternoon and “leave home to make supper”. They have the negotiating power with 
the employer since they are protected by the Canadian labour regulations. FSFWs 
never mentioned about taking fifteen-minute breaks but taking half an hour for 
lunch. FSFWs intention was to put as many as hours possible during their short stay 
in Canada with the sole aim of “working for home”, for feeding their family and for 
educating their children and they do not have the option of having unemployment 
insurance for the rest of the year that they are not working, like Canadian farm 
workers do. A scoping review conducted on published research among Canadian 
temporary foreign workers concluded that their health issues are resulting from 
precarious immigrant status [26]. This precarious immigrant status is a real threat 
to their occupational health. Though repetitive injuries, aches and pains may be 
common to all farm workers, inevitably Canadian farm workers are more educated 
on health and safety regulations and PPE use than FSFWs, who face language and 
accessibility barriers. It was also revealed in our research that Canadian farmers are 
accustomed to take over the counter medications, pain killers and personal protec-
tive gear such as sun protectors, goggles, kneecaps and gloves.

3.3 Occupational Health and safety issues of FSFWs: employers perspectives

Two different opinions about occupational health of FSFWs were uncovered, 
when compared with FSFWs ideas about issues and Canadian farmers (employers) 
sentiments about their foreign employees’ health issues. Some farmers mentioned 
the workers as “whinny”, those who take minor illnesses, like muscle sore, cuts and 
bruises that general Canadians would ignore, as serious. Farmers further explained 
the reason for being concerned about minor illnesses as major, because “their physi-
cal health is their bread and butter”. Following two quotes from two farmers supports 
these perspectives.
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“We always do incident reports. But there’s never anything serious. It just seemed 
like one might’ve had like uh tingling in his foot or something just really odd [minor 
complain]. And something that that the typical Canadian would ignore. Like they 
say the typical North American man acts like he’s dying when he just has a cold, 
but then if he’s really dying, he ignores it and then it’s always too late. But those 
guys would complain, where a lot of Canadian guys will just shrug that off. One of 
our guys, one of our local people had a stroke here at work and he ignored it and he 
thought he hurt his arm trimming cabbage.”

Farmers were also under the impression that “they [FSFWs] are thinking oh you 
know well there’s a health care system here that’s free and everything and then I want to 
take advantage of it. Healthcare is not free [in their country],” and when in Canada, 
a portion of insurance cost is deducted from their hourly wages. It is mandatory for 
them to have private health insurance and a portion is also paid by the employer. 
The notion of FSFWs as complainants of minor illness that the Canadians would 
shrug off was consistent with all of the farmers that we interviewed. One of the 
facts that sprung out of farmer’s description of workers’ occupational injuries, was 
farmers never paid attention to the fact that those injuries would have been avoided 
if the workers were wearing protective equipment or if they were given training on 
correct posture and maneuvering. For example, one farmers explained an eye injury 
that could have been avoided if the worker was wearing goggles or safety glasses as 
follows.

“He was picking roots and he was tugging on a root like that, and the root let go 
and went up here and hit him in the corner of the eye. So you know, he got some 
dirt in his eye and stuff and the farmer’s wife took him out patients clinic and they 
flushed his eye out and stuff, put a little patch over it and they [healthcare provid-
ers] told him he would he definitely gonna live and go back home fine.”

However, serious incidents such of breaking two ribs after falling from a moving 
wagon was reported by the farmer as the fault of the worker since he was sitting on a 
pole, something he was not supposed to do. There was no other safe sitting arrange-
ment (seat with a belt to have buckled up) in the wagon. Had the worker have 
received proper training and safety instructions, on riding on a wagon safely, the 
injury would have been avoided. However, the following description indicates that 
the fault was always on the worker and farmer took this serious debilitating injury 
very lightly. Safety instructions should have been given prior to assigning the tasks.

“Another fella he was actually doing what he wasn’t supposed to be doing and he 
knew he wasn’t supposed to be doing it but. He was standing on the pole of the 
wagon when they were gathering up irrigation pipes, he slipped off the pole and hit 
the arm on the tractor, kind of caught him underneath the rib here, and I think it 
cracked two ribs or something. And they taped him all up and you know and he I 
think he was off a week or something.”

There were serious incidents of diagnosis of encephalitis, exacerbation of 
chronic conditions such as high blood pressure among FSFWs, diabetes, ulcers, 
and hernia that the farmers reported. Chronic conditions such as diabetes and 
ulcers may not have direct links farm work related occupational health issues. But 
work-related stress and poor eating habits can have indirect impacts on diabetes 
and ulcers. There is literature suggesting high prevalence of hernia in males engaged 
in manual labour. Encephalitis is known to be associated with tick bites and one 
worker, who contacted encephalitis was left with a lifetime disability of memory 
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loss. As one farmer indicated the worker who contacted encephalitis was young, 
tall healthy looking Mexican and he was confused in the first week of arrival. Upon 
admission to the hospital his condition deteriorated so fast he was in a medically 
induced coma. Mexican government flew his wife over and he was in the hospital for 
the whole season. The employer washed his hands off by saying “well that as soon as 
he was in the accident [ward], we didn’t see him anymore and we didn’t deal with it at 
all. It was just it was all the governments [Mexican and Canadian] and the medical sys-
tem, the ambulances and then and right away his liaison service had to get involved. We 
did go down to visit him a couple times and so.” No investigation was carried out how 
he contacted encephalitis and how his family survived without him sending money 
and how they are surviving with a permanent debilitating condition afterwards.

Interview data revealed that the employers treated FSFWs seeking treatment for 
occupational related injuries as “whinny”, “those who take advantage of the healthcare 
system” and “seeking treatment for minor ailments that Canadians would shrug off”, 
within which even serious injuries were considered as the fault of the worker. There 
is an outcry of mass media in the past about medical repatriation, that seriously 
ill workers are sent back to their country without treating in Canada. Canadian 
researchers indicated that the employers lack of empathy lead to vision loss of a 
worker who sprayed pesticide accidently on his eyes and he was not allowed to have 
a shower and ultimately the worker was medically repatriated. He was not given any 
compensation since he did not know how to maneuver the governance system [27]. 
Some NGO representing workers’ rights have questioned lack of bargaining power 
to represent FSFWs rights and privileges. A systematic review conducted among 
studies on Canadian temporary foreign workers in the agricultural sector included 
the similar health issues reported by our study participants, mental health, poor 
housing and sanitation and they also noted language barriers in accessing health-
care all shaped by the precarious immigrant status in Canada [24].

Our research revealed one farm that is out of ordinary, farmers cared about the 
occupational health and safety of workers. This farm is run by a young university 
educated couple. According to the male owner as a rule, the workers break off 
around lunch time and then rest until the sun set, at 4:00 pm, to avoid sun burns 
and heat strokes. He mentioned about two people dying of heat stroke in the past. 
Another farmer said if a FSFW is sick he tried to give them time off or assign light 
duties to him and “if they can’t work there is no expectation from the farmer they should 
work.” He further iterated they have developed a culture that they do not want 
anybody to get hurt. The second farmer further iterated that the FSFWs are well 
experienced and some of them come for many years to the same farm and they do 
understand what is safe and what is unsafe.

4.  COVID-19 public health measures – testing, isolation, social 
distancing and contract tracing

The primary focus of this section of the chapter is on the provision of evaluation 
of barriers and challenges to meet the government regulated public health standards-
personal protective measures of infection control for COVID-19, focusing on living 
and working conditions of FSFWs that uncovered in aforementioned research 
findings. I was unable to find published scientific research findings on this popula-
tion on the topic of COVID-19. This section covers findings from a scoping review of 
gray literature and government documents, as a starting point for further scientific 
explorations. According to the advocacy group Justice for Migrant Workers more than 
1000 Canadian migrant agricultural workers have been diagnosed with COVID-19 
and three deaths were reported among them [28]. Canadian government opened 
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boarders for FSFWs as a response to an outcry from farmers across Canada indicating 
billions of dollars will be lost in the food production sector due to labour shortage. 
The Canadian government has developed regulatory conditions that included a safety 
measures of mandatory house inspection and a report obtained within the past three 
years has to be submitted by the employer at the time of application or else with an 
agreement to submit an updated inspection report within the duration of FSFWs 
employment [29]. There was a link in the document to the letter provided by the 
minister of health that gives other mandatory public health measures such as 14-day 
quarantine requirement, with self-isolation, accommodation allowing social distanc-
ing of 2 meters apart, providing materials for adequate sanitation and cleaning and 
disinfecting surfaces regularly [29]. Our previous research indicated that pre-COVID 
health and safety measures never reached the workers, not written at a format and a 
linguistic level of comprehension of the workers. We have evidence from the scoping 
review of COVID-19 incidents reports that the new public health measures were also 
limited to inaccessible printed materials and never reached a state of full capacity 
implementation. No monitoring was provided in some cases and when complains 
were launched about farmers the government lead inquiries were not independent 
and unbiased. The following description were revealed from the brief scoping review.

The scoping review revealed reports of non-compliance to public health mea-
sures. It was said that “upon the worker’s arrival, the government has gone on to take 
little responsibility for the health and safety of migrant workers. This has allowed for an 
increase in migrant worker abuse and the spread of several outbreaks within migrant 
populations.”

The form of abuse and neglect that dated few years back had continued through-
out up to the pandemic taking different forms. It was reported that “Between 2009 
and 2018, 3100 complaints were submitted by Mexican workers to the Mexican Ministry 
of Labour on the issues they faced on Canadian farms, reporting frequent instances 
of worker abuse, rat-infested dormitories, sewage issues, and gas leaks.” [30], all of 
which had happened within the last 3-year period. It is unclear that if the housing 
inspection report was submitted within the three-year period that granted migrant 
workers to be employed and if so how those critical public health threats were not 
detected during the inspection. Perhaps the answer is related to the following report. 
Workers who were in quarantine in un-health living environments had complained 
through migrant right activists and the “government agent” informed the supervisor 
of the farm about an upcoming inspection and they said “that a supervisor on the 
farm chose four employees to speak to the agent. The supervisor told the workers to say 
they were being treated well, that they were being paid OK, even though they weren’t, and 
that if they don’t communicate these things to the government agent, that they’re going 
to be deported and they’ll never work here (as part of) the program again.” [31]. Many 
researchers had pointed out the precarious immigrant status had created diminished 
power for change and demand for rights for FSFWs. There were also reports of non-
compliance to social distancing, when quarantined up to 40 migrant workers in a 
large bunk house and they had to share the same bathroom [30]. According to work 
the living conditions had made it impossible not to spread the virus.

Pandemic brought new dimensions of abuse and neglect due to mandatory con-
finement regulated by the government. As one document (30) reported a statement 
of a FSFW:

Some farm owners have threatened to fire workers for leaving bunkhouses during 
quarantine while others have refused to allow migrant workers to leave or to allow 
visitors to come onto the farm property throughout the pandemic. One worker 
recounts a farmer telling him, “If you set one foot off the farm, I’ll be the first one to 
call the cops.”
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loss. As one farmer indicated the worker who contacted encephalitis was young, 
tall healthy looking Mexican and he was confused in the first week of arrival. Upon 
admission to the hospital his condition deteriorated so fast he was in a medically 
induced coma. Mexican government flew his wife over and he was in the hospital for 
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duties to him and “if they can’t work there is no expectation from the farmer they should 
work.” He further iterated they have developed a culture that they do not want 
anybody to get hurt. The second farmer further iterated that the FSFWs are well 
experienced and some of them come for many years to the same farm and they do 
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International Labour Organization has given very limited attention to migrant 
farm workers working conditions, in terms of enforcing legislature to safeguard 
temporary foreign workers’ occupational health and safety, in addition, the host 
country legislature is poorly applicable to this vulnerable population of workers due 
to their nature of temporariness and precariousness [32]. My scoping review find-
ings supports that existing situations of neglect and abuse of FSFWs occupational 
health issues has further exacerbated due to COVID-19 related public health control 
measures as one NGO participant summed up ““Because we do not have proper rights, 
they step on our necks,” [28].

5. Limitations for generalizability

This chapter consisted of findings from three different types of analytical 
studies, one of which consisted of analysis of online resources available to farmers 
and workers, the second study brought forward farmers’ perspectives, obtained 
from personal interviews with them; both were conducted according tri-council 
guidelines after approving by the Dalhousie University Health Sciences ethics 
review board. Our interview data collection and analysis assured scientific rigor 
and the research team included three university professors: an experienced qualita-
tive researcher, Canadian occupational health expert researcher and an immigrant 
health research expert. Findings from the third study, a scoping review of COVID-
19 associated health risks for FSFWs were analyzed using online government docu-
ments and reports from media investigations. It is customary that media tend to 
draw attention to negative incidents to raise awareness among authorities. Without 
carrying out national inventory of all farm related occupational illnesses and injury, 
generalizability of findings is not warranted. There were common health and justice 
issues that came from published research on migrant farm workers in Canada and 
in other geographies that warrant further attention. Even barriers related PPE use 
and lack of knowledge and training on safe working practices were common across 
different geographies, nationally and globally.

6. Recommendations for improvement: farmers and workers suggestions

Farmers were under the impression that there is always room for improvement. 
One of the suggestions made was having physiotherapist and massage therapist to 
train the workers. One farmer put this as:

“Well one thing I’ve been thinking about on our own farm and maybe in other farms 
it might apply, or the program in general but give given that a lot of the work the 
guys do is kind of repetitive motions and things like that. And I was thinking like the 
physiotherapists or [ergonomist] who can train people you know on good posture and 
showing them certain exercises you can do every hour or so to sort of you know do 
minimize carpal tunnel and you know things [repetitive motion injuries] like that.”

Another farmer suggested rotating workers on the same task, within one work 
shift to avoid repetitive injuries and also to reduce stress of engaging in the task. 
Another obvious recommendation was to provide training to avoid ergonomic and 
posture related injuries. According to one farmer:

“I’d like to try to get some of that in place, ‘cause they you know they, a lot of the 
work is repetitive physical work and I mean rotating if there’s a crew and there’s 
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different functions, so the guys kind of rotate through the day to the different posi-
tions so the, whatever the motions are they’re doing, kind of changes to give the body 
a chance to recuperate and not get in to repetitive stress, tight syndromes uh muscle 
stress or whatever. So that that that’s one thing there, I’d like to see.”

Another farmer suggested to have a fact sheet written in simple language. 
Farmers felt the need to support the workers to be healthy and to avoid occupational 
related injuries.

FSFWs also made suggestions for improvements. One suggestion was to have 
easy to understand safety training materials to be developed. For example, cartoon 
like characters to get the messages across to carry out tasks safely and provided 
an example of Mickey mouse using the rake and also to train them how to safely 
sharpen the tools and proper ways to kneel and stretch. A study conducted in 
Canada in the year 2003 interviewed FSFWs in their country of origin, after 
returning from their work term in Canada. They recommended to continue health 
insurance that they purchased while working in Canada, after they returned home 
enabling them to get the necessary treatments for the ailments and injuries that 
occurred while working in Canada [24].

7. Conclusions

In summary, this chapter provided an overview of foreign seasonal farmworkers 
occupational health and safety standards, incidences, and caveats to implementa-
tion of policies and regulations. While each author provided compelling and 
empirically rich observations based on local fields of study, generally lacking are 
broader global connections and policy discussions about how the problems raised 
can be meaningfully addressed. Following is a summary of findings.

• Occupational health and safety of this population is regulated as a tri-partied 
responsibility; of workers, of employers (farmers) and of non-governmental 
agencies and therefore none takes the full responsibility to implement existing 
guidelines and policies.

• There are no mechanisms to ensure the information is reaching out to the 
workers, albeit to the fact that the readability of the available information is 
written in a language at a level higher than workers level of education.

• In comparison with the limited data collected from Canadian farm workers, 
made it clear that FSFWs lack negotiating power to shape systemic changes to 
curb barriers to occupational health due to their precarious immigrant status of 
“working for home” and thus  by putting long hours and days.

• Foreign seasonal farm workers arrive in Canada healthy, due to the pre migra-
tion screening procedures that allows only healthy immigrants to migrate, a 
well documented notion called “Health immigrant effect” [26]. This research 
revealed incidence of exacerbation of existing chronic conditions related poor 
work and eating habits that they continued after migrating to Canada.

• We have noted several forms of neglect and abuse, in accessing and promot-
ing healthcare when needed, ignoring hazardous work environments and not 
providing proper training and safety equipment and neglecting basic public 
health and sanitary conditions. The forms of neglect of health issues resonated 
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tions so the, whatever the motions are they’re doing, kind of changes to give the body 
a chance to recuperate and not get in to repetitive stress, tight syndromes uh muscle 
stress or whatever. So that that that’s one thing there, I’d like to see.”

Another farmer suggested to have a fact sheet written in simple language. 
Farmers felt the need to support the workers to be healthy and to avoid occupational 
related injuries.

FSFWs also made suggestions for improvements. One suggestion was to have 
easy to understand safety training materials to be developed. For example, cartoon 
like characters to get the messages across to carry out tasks safely and provided 
an example of Mickey mouse using the rake and also to train them how to safely 
sharpen the tools and proper ways to kneel and stretch. A study conducted in 
Canada in the year 2003 interviewed FSFWs in their country of origin, after 
returning from their work term in Canada. They recommended to continue health 
insurance that they purchased while working in Canada, after they returned home 
enabling them to get the necessary treatments for the ailments and injuries that 
occurred while working in Canada [24].

7. Conclusions

In summary, this chapter provided an overview of foreign seasonal farmworkers 
occupational health and safety standards, incidences, and caveats to implementa-
tion of policies and regulations. While each author provided compelling and 
empirically rich observations based on local fields of study, generally lacking are 
broader global connections and policy discussions about how the problems raised 
can be meaningfully addressed. Following is a summary of findings.

• Occupational health and safety of this population is regulated as a tri-partied 
responsibility; of workers, of employers (farmers) and of non-governmental 
agencies and therefore none takes the full responsibility to implement existing 
guidelines and policies.

• There are no mechanisms to ensure the information is reaching out to the 
workers, albeit to the fact that the readability of the available information is 
written in a language at a level higher than workers level of education.

• In comparison with the limited data collected from Canadian farm workers, 
made it clear that FSFWs lack negotiating power to shape systemic changes to 
curb barriers to occupational health due to their precarious immigrant status of 
“working for home” and thus  by putting long hours and days.

• Foreign seasonal farm workers arrive in Canada healthy, due to the pre migra-
tion screening procedures that allows only healthy immigrants to migrate, a 
well documented notion called “Health immigrant effect” [26]. This research 
revealed incidence of exacerbation of existing chronic conditions related poor 
work and eating habits that they continued after migrating to Canada.

• We have noted several forms of neglect and abuse, in accessing and promot-
ing healthcare when needed, ignoring hazardous work environments and not 
providing proper training and safety equipment and neglecting basic public 
health and sanitary conditions. The forms of neglect of health issues resonated 
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from farmers’ (employer’s) opinion about their workers in general as “whinny” 
and seeking treatments for minor ailments that a typical Canadian would 
ignore as well as their idea of FSFWs trying to take advantage of the healthcare 
that are “free”, after buying private insurance. Neglect and abuse are intercon-
nected. The form of abuse varies from minor issues such as allowing them to 
work without taking breaks in harsh weather conditions to serious actions of 
not allowing the worker to take a shower when toxic materials are sprayed on 
his eyes by an accident, an incident noted in the literature. COVID-19 related 
public health controlling measures were imposed in a manner that violated 
fundamental rights and privileges of this population of workers.

• It is recommended that there should be monitoring of tri-partied contract 
obligations, policies and practices are implemented appropriately and reach-
ing to the workers in a manner (language and mode of dissemination) that is 
reachable to the foreign seasonal farm workers.

• It is recommended that farmers should be educated to change their attitude 
towards workers health related complains to consider them seriously enough to 
bring to medical attention.

• It is recommended there should policies and legislature in place to investigate 
serious incidents that requires medical repatriation to serve justice to the par-
ties responsible.

• It is recommended to investigate medical repatriation by a third party and 
compensation scheme should be set up for life long debilitating injuries and 
occupational illnesses.

• It is recommended to establish a third party responsible for investigating 
neglect and abuse related complains.

© 2020 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Agriculture Farm and Allied 
Activities
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Abstract

Women in India are the major workforce in agriculture and perform almost 
all the agricultural activities. Women constitute 25.51% of the total work force 
in the country. The rural women play a vital role in agriculture and other agro 
based processing activities. They spent more time on post-harvest activities than 
those pre-harvest activities. Environmental and occupational health issues among 
agricultural workers expressed high levels of concern about working in hot weather, 
agricultural injuries, pesticides, awkward posture and drudgery prone activities. 
User Eco-friendly tools can increase the working efficiency and reduce the working 
load health hazards on farm activities during agricultural activities.

Keywords: Agriculture Activities, musculoskeletal Problem, drudgery, health,  
work Load, women Participation, postural discomfort

1. Introduction

Women comprise approximately 25.51% of the total work force in India as per 
[1], of which approximately 18.5% and 24.9% are agricultural labourers and cultiva-
tors respectively while 47.5% work in household and other important agriculture-
aiding fields. Women fulfill many crucial roles in the farming sectors, all the way 
from being general farmers to farming-entrepreneurs [2]. It was observed that more 
than 75 per cent women are involved in activities like winnowing, weeding, grad-
ing, threshing and cleaning of field farm operations [3]. If women were to be given 
the same opportunities in utilizing resources as men, the UN Food and Agriculture 
Organization estimates a rise in yields by up to 30%, which could have a chain effect 
by which a rise in total agricultural output by 4% is predicted along with reduction 
of the general hunger in population by 12–17%, which is about 100 million people 
[4]. The participation of farm women in agricultural activities suffer both by nature 
wise and extent wise by multiple of things including, local dimension in nature of 
labor, socio-economic strata of the farm families, ancestral family customs, change 
in nature of activities thanks to mechanization, introduction of your time and 
labour saving implements and ever changing nature of agro-climatic conditions [5].
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Ergonomics is a multidisciplinary science that activities to make a better fit between 
the work and the worker to ensure their healthiness and well-being. It emphasizes 
on designing and arranging things so that workers can use them easily and safely. 
The International Ergonomics Association [6] defined ergonomics as a science that 
deals with understanding the interaction between humans and other elements of 
a socio-technical system. Using ergonomics in agriculture helps in reducing and 
removing the risks involved in work, machines, vehicles and the work environment 
which includes tools and materials, method of work, ambient conditions, physical 
environment and organization of work. Ergonomics and sustainable agriculture 
should go hand in hand with each other. Women contribute in overall farm pro-
duction--average contribution--is estimated to be in the range of 60 to 65 percent 
of the total labour and in certain areas, the same contribution is even higher in 
percentages. Unfortunately even today, agriculture related activities rank as one of 
the most hazardous activities as it relies mostly on manual labour and people work-
ing in the fields of agriculture are exposed to a multiple varieties of hazards that 
are extremely damaging to their physical condition and well-being. People from 
rural communities and background often lack orientation and knowledge on the 
health related issues that they face. Farmwomen consider pain as a traditional part 
of work or let us say their Karma and seek medical assistance when the condition 
becomes ruthless or disabling. This same issue carries over to preventive measures 
designed to reduce the incidence of musculoskeletal injuries or other hazardous 
work exposures [7]. It was reported by [8] that the share of women labour force in 
agricultural operations is expected to be 55 percent by 2025 A.D. They participate 
in several farm operations putting many hours of productive manual labor daily. It 
is duly reported [9] that women contribute to plentiful responsibilities to under-
take extensive range of duties both in the home and outside but their partaking is 
considered insignificant by the social order. They are at length involved in a variety 
of farm operations like transplanting, weeding, harvesting, processing, market-
ing and selling of food grains, fruits and vegetables etc. These activities not only 
require substantial time and energy but also are the sources of tremendous amount 
of drudgery. Drudgery, which is largely, envisaged as physical and mental damage, 
anguish, repetitiveness and hardship that are experienced by farmwomen while 
performing these farm operations. The drudgery prone situations lead to an assort-
ment of health and mechanical hazards, which creates physical exhaustion fatigue 
and low productivity.

2. Methodology

The objective of seeking for recent articles related to ergonomic evaluation of 
occupational hazard of Indian agriculture farm and allied activities the common 
search engines of Google Scholar, Scopus PubMed and Science Direct were used. 
Once we were identifying a study, we made a methodical survey within the web site 
of the journal during which the study was published with the intention of detecting 
further studies. All the co-authors discussed on the content of the chosen papers 
and a few of them were excluded, because they did not meet a minimum of one 
among the inclusion criteria described below. Evaluating the methodology of the 
selected studies is a key step in carrying out and interpreting systematic literature 
reviews related to objective of study. Moreover, the literatures, reports and docu-
ments associated with this study are reviewed because the references to testify the 
knowledge we obtained and selected up.

While collecting the data; particular attention was given to the selection of 
respondent on physical fitness and prevalence of any serious health hazard. The 
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anthropometer and weighing balance were used to measure the physical charac-
teristics like height and weight. The grading of health status of women was done 
based on Body Mass Index. The BMI scores were interpreted as per the classification 
given by [10]. Stopwatch was used for recording the time determined for the farm 
women. The heart rate was recorded by using the heart rate monitor sphygmoma-
nometer (Digital), based on the heart rate records, the following parameters were 
calculated. The results were statistically analyzed using test of significance (t- test 
at 5% level of probability) and simple regression (r) by the method proposed by 
[11]. For calculation of Energy Expenditure Rate from heart rate [12]. The cardiac 
cost of work is the total number of heart beats spent about the resting level in order 
to perform the work, The cardiac cost of revitalization is the total number of heart 
beats above the resting level occurring at the termination of work and return to the 
pre activity state [13].

1. Average heart rate during rest and work. Measured by (Digital)  
sphygmomanometer.

2. The energy expenditure per minute was estimated from the heart rate with the 
help of formula Energy expenditure (kJ/min) = (0.0114 x WHR – 0.68) 20.93

3. ∆HR (beats/min) = Average working heart rate – average heart rate during rest

4. Output (Kg/h) = yield/average time

5. Physiological cost reduction (%) = T1 (∆HR/Output) – T2 (∆HR/Output) 
x 100/ T1

6. Cardiac cost reduction (%) = (CCW T1- CCW T2) x 100/ CCW T1

The prevalence of musculoskeletal problems among agricultural workers were 
found using Psychophysical techniques developed by [14] ‘Body Map’ technique 
was used to determine musculoskeletal problems and Body Part Discomfort Score 
(BPDS) and Visual Analogue Discomfort (VAD) scale was used to assess Overall 
Discomfort Score (ODR) of the respondents while performing different agricul-
tural activities. Taken as a whole, the Visual Analogue Discomfort (VAD) Scale 
was also employed to determine this discomfort score, which ranges from 0 to 10 
for determining the level of discomfort with 10 being the highest level of while 0 
indicating none. This tool emphasizes discomfort and not necessarily the pain felt. 
Since this method follows a ten-point scale, it is also more suitable for Indian work-
ers due to ease of understanding. Discomfort Rating Scale 0: No discomfort 1–3: 
Light discomfort <3–5: Moderate discomfort <5–7: More than moderate discomfort 
<7–9: High discomfort <9–10: Extreme discomfort.

3.  Extent of participation of women in agriculture farm  
and allied activities

Nature and extent of the involvement of women folk vary significantly from one 
region to another and even within a region. They take part largely in as many as 11 
family operations out of total 17. While ploughing remains much male-dominated, 
women heavily involve themselves in activities like sowing/transplanting (86%), 
weeding (84%), storage of grains (78%), land preparation (72%), cleaning seeds 
for sowing (70%), gap filling (68%), manure and fertilizer application (68%), 
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harvesting (64%), threshing and winnowing (62%) and rat control practices (58%) 
[15]. For the period of peak season of agriculture especially during harvesting time, 
women of farm families labor on an average seven to eight hours a day in the field. 
This is besides their everyday duties of cooking, fetching water, cleaning etc. [16]. 
Women are most active in areas like fertilizing, sowing, grain cleaning, drying, 
etc. Women also partake in almost all aspects of animal husbandry from collecting 
fodder and feeding the animals to collecting milk and disposing dunk [17].

4. Ergonomic evaluation of agriculture farm and allied activities

Relationship between Anthropometric measurements of women and work 
efficiency in an Indian context, ergonomic point of view, average age was found 
33.39 ± 7.57 years, height 154.94 ± 3.61 cm and weight 51.33 ± 4.06 kg respectively. 
The mean Body Mass Index (BMI) was calculated using standard formula Weight 
in kilograms/ (Height in meters)2 it was 21.39 ± 1.42 which meant that they were 
in the normal category during groundnut shelling for energy expenditure during 
the shelling by decorticator calculated 9.31 kJ/min in traditional practices, while 
by improved practice it was 18.94 kJ/min [18]. Anthropometric parameters studied 
by [19] female workers of different ages to assess the work methods and postural 
demands during work performance to enhance the operability, safety, convenience 
and comfort while performing domestic and occupational tasks [20]. The study 
showed that Vo2 max of the chosen women folk range from 16.1 to 64.8 ml/min with 
a mean value of 39.89 ml/min. and half of the respondents (50%) had very good 
physical fitness in the range of 41–45 ml/min. According to [21], the range of aver-
age heart rate lies between 153 and 180 beats/min. Nevertheless, the amount consid-
ered as a fair amount of work when considering a large sample of cardiac responses 
was below 130beats/min. The rates however ranged at 153.3/min for water-lifting 
and 140.3/min for pedal-threshing. Relatively, the increase in uptake of oxygen to 
workload ranged at 5–7% per 10 beats/min increase, with oxygen-pulse ratio being 
at various levels 43:120, 55:130, 61:140, and 74:150 [21]. The authors go on to say 
that stationing the oxygen intake, 120–132 beats/min can be achieved which signi-
fies an average workload. Overall, energy expended throughout the day amongst 
people working in agriculture ranged (in MJ) between 10.3 to 11.7, of this number, 
5.6 to 6.6 MJ (or between 53 and 56%) was used in a work day. The time-weighted 
average of the entire day comes to 7.2–8.1 kg/min. This implies that the compara-
tively, the load amounted only to around 20.22% of maximum oxygen uptake. 
However, if only the energy spent in a working day is considered, the time-weighted 
average was between 10.9–14.6 kg/min or 30–40% of maximum oxygen uptake.

4.1 Physiological parameters and energy expenditure

Generally, pulse is employed as an ergonomic measure to gauge the physiological 
or functional demands of labor on the individual workers [22]. The physiologi-
cal point of view, the work demand or workload refers to the stress placed on the 
cardio-respiratory system and is decided by the energy cost and cardiac cost of 
work [23]. [18] reported physiological cost of work and energy expenditure in 
terms of heart rate were observed to be lower while performing selected activi-
ties with groundnut decorticator when compared to the traditional practice. The 
average cardiac cost of labor was decreased by 83.00 per cent with the utilization of 
groundnut decorticator. The work output was also found higher with the improved 
technology [24]. The study revealed that physiological stress output recorded by 
improved serrated sickle was average of 51.03 m2/h as compared to local serrated 
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sickle by which 37.52 m2/h area was harvested. During harvesting with local sickle, 
the average ∆HR was 33.93 beats/min and energy expenditure was 12.33 kJ/s while 
by improved serrated sickle, it was recorded as 17.46 beats/min and 8.40 kJ/s. The 
average cardiac cost of work (CCW) was 55.41 beats/m2 local sickle while 20.51 
beats/m2 by improved serrated sickle. Therefore, the serrated sickle costs 35% 
less worker/unit of output and is 36.63% more efficient [25]. The study revealed 
that weeding through twin wheel hoe has proved efficient on time and output as 
compared with traditional Khurpi. The percentage change in average working heart 
rate was increased 18.88% with the use of twin wheel hoe. The output capacity was 
higher using twin wheel hoe (241.67 m2/ hr) as compared to only (70.84 m2/hr) 
with Khurpi; improved technologies have significantly higher work output than 
the traditional technology. It means that work output was near about thrice, as 
compared to traditional implement so working by twin wheel hoe is recommended. 
While performing weeding activity, average ∆HR was 10.00 beats/ min. While use 
of twin wheel hoe it was recorded as 27.00 beats/ min. The cardiac cost of worker 
was 8.00 beats/ m2 while uses of twin wheel hoe it was 7.00 beats/ m2. It is an 
accountable for energy expenditure during weeding in soybean crop and calculated 
energy expenditure was 7.27 kJ/min. Traditional practices, while by twin wheel hoe, 
it was recorded as 11.38 kJ/min and increases efficiency 247.45%.

4.2 Drudgery among rural women

Drudgery is usually conceived as physical and psychological strain, fatigue 
and monotony, hardship, experienced by humans. Drudgery of farm women is a 
crucial aspect that has attracted wide attention of researchers. If measured by the 
extensiveness and intensiveness of their involvement, farm women shoulder much 
more burden than man [26] does. Many of such activities are drudgery susceptible 
to varying degree. Even women suffer from different health problems, which 
adversely affect their working efficiency and family welfare. Women have shorter 
time to rest than men and environmental degradation is increasing women’s work-
load [27]. [28] also reported from Madhya Pradesh, India, participation of women 
in agriculture, India and developing countries are engaged in most of the farming 
and home related activities besides their exclusive involvement in domestic chores, 
women do the extremely tedious, time and labour intensive works. Generally, 
Indian women feel more work for a long time without rest and perform many roles 
in society and family. This drudgery or fatigue results in feeling tired, sleepiness, 
physical or mental stress, exhaustion and pain in body parts. So it are often said 
that each one the farm women suffer from the drudgery while performing various 
activities. [29] reported that women working in agriculture usually have to make do 
with archaic tools or a lack of proper tools at all which can also be unsafe, hazardous 
and unhealthy.

4.3 Physiological and psycho-physiological stress

While the mean average of heart rate when resting stationary remained at 
around 77–81 bpm, while working in the kitchen it ranged around 84–110 bpm 
while sitting down and 101–130 bpm while working standing up. In the kitchen, 
grinding turned out to be the most fatiguing work while vegetable-cutting was the 
friendliest for bpm [19]. Physiological stress on women while harvesting wheat 
activity averaged their heart rate to be around 121.5 b/min., which increased further 
up to 126.7 b/min. by the evening. Energy spent was also found to be 15.5 kJ/min, 
which further increased up to 12.3 kJ/min during evening hours [30]. It can be 
safely concluded that factors like bad state of workplace and lacking access to better 
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physical or mental stress, exhaustion and pain in body parts. So it are often said 
that each one the farm women suffer from the drudgery while performing various 
activities. [29] reported that women working in agriculture usually have to make do 
with archaic tools or a lack of proper tools at all which can also be unsafe, hazardous 
and unhealthy.
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While the mean average of heart rate when resting stationary remained at 
around 77–81 bpm, while working in the kitchen it ranged around 84–110 bpm 
while sitting down and 101–130 bpm while working standing up. In the kitchen, 
grinding turned out to be the most fatiguing work while vegetable-cutting was the 
friendliest for bpm [19]. Physiological stress on women while harvesting wheat 
activity averaged their heart rate to be around 121.5 b/min., which increased further 
up to 126.7 b/min. by the evening. Energy spent was also found to be 15.5 kJ/min, 
which further increased up to 12.3 kJ/min during evening hours [30]. It can be 
safely concluded that factors like bad state of workplace and lacking access to better 
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tools contribute towards discomfort in both healthy and unhealthy individuals. 
These factors also greatly impact body posture, which alters the psychological 
functions of a private and produces many sorts of musculoskeletal problems. 
Agriculture work is expected to cause muscular-skeletal problems in developing 
countries [31].

4.4 Postural stress and Muscular-skeletal disorders in farm women

Muscular-skeletal disorder is observed to cause occupational ill-health as a lead-
ing factor. A bad posture is often cited as a factor causing the disorder in workplaces 
with prominent physical labour. The cervical spine, head and shoulders, elbow 
and wrist joint are all the parts, which can be related in the problems of efficiency, 
design, and discomfort. Muscular-skeletal issues are defined as damages to one’s 
muscles, joints, tendons, or nerves, which can be an outcome of the many physi-
cal work-related factors. Early symptoms are pain, swelling, numbness, tingling, 
and loss of strength and range of motion. If one does not swift, the posture to the 
correct one it can cause acute and chronic issues. Acute problems are severe pain, 
excessive circulatory stress, and fatigue which could lead to higher chances of acci-
dents and decreased productivity. Agriculture is generally recognized as the nation’s 
most hazardous industry that displays high rates of musculoskeletal disorders with 
evidence to suggest that ergonomic risk factors are involved [32]. Chronic effects 
may produce many injuries and disorders in the musculoskeletal units, which 
may result in permanent or partial disability of the affected parts depending on 
the degree of stress and its duration [33]. The percentage deviation in the cervical 
region comes to1.7percentage to 7.3% among women belonging to 21–30 years. and 
31–40 years of age groups while drawing water. In the lumber region the deviation 
was to the extent of 10and 8.9% leading to several musculoskeletal problems both 
in cervical and lumbar region [34]. [30] Stated that during the harvesting of wheat, 
women have to work in squatting posture from morning until evening. As they har-
vest wheat in this inconvenient position for long duration, there are high incidences 
of severe low back pain and pain in knees reported by these women [35]. Found 
that these issues were most frequently perceived in moderate to severe capacity as 
pain in shoulders, upper back, arms, and lower back while performing the work of 
threshing. Body Part Discomfort Score (BPDS) of both men and women in agri-
culture revealed that it was felt most severely in weeding, then in land preparation, 
followed by threshing, harvesting, irrigation and use of chemicals. On average, the 
Overall Discomfort Rating scores indicated that all the activities were in the range 
of ‘high discomfort’ both for men and women except irrigation where it was within 
the range of ‘moderate discomfort’ and therefore the ODR of females just in case of 
plant protection activity was within the range of ‘light discomfort’ [36]. Reported 
Indian farm women using of improved twin-wheel hoe for weeding in soybean crop 
reduce drudgery with muscular stress and fatigue. The focus of the demonstration 
was to vary the attitude, skill and knowledge towards recommended practices 
within the work. Farmwomen adopted the improved technique as it had increased 
the efficiency to work, reduce the drudgery and helped in avoiding bending or 
squatting posture. It lessened the exertion and fatigue to make the farmwomen 
conformable. [37] also revealed that massive number of workers suffered from 
low back trouble (93.3%), neck trouble (86.6%), wrist trouble (80%) and shoul-
der trouble (75%) due to the strenuous postures adopted while performing post 
harvesting jobs. [38] revealed that majority (33%) of the respondents performed 
the activities of planting/sowing, hand weeding, cutting/plucking, sorting and 
cleaning in bending, sitting or squatting postures. Mean many intensity of pain felt 
by respondents in several body parts different body parts revealed that respondents 
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felt very mild (score-1) to very severe pain (score-5) in various body parts thanks 
to working in awkward postures for long durations. Hand weeding and cleaning of 
vegetables were rated as very demanding (mean score- 4.6); and planting/sowing, 
hand weeding and cleaning activities were very exhausting (mean score- 4.7, 4.6 
and 4.8 respectively). Respondents adopted very difficult posture while planting/
sowing; hand weeding, cutting/plucking and cleaning (mean score- 4.7, 4.6, 4.7 and 
4.8 respectively). Planting/sowing and cutting/plucking were very painful activi-
ties (mean score 4.6); cutting/plucking was perceived as very heavy activity (mean 
score 4.6).

[39] concluded that both proper standing and bent posture were used by most 
farm-women while carrying out various activities like cutting (89%), threshing 
(37%) storage (45%), and Sun drying of grains (56%) respectively. While sowing 
(57%) and preparing land for threshing (74%), both squatting and bending 
posture had to be used while only bending posture was used or uprooting of 
seedlings (95%) and transplanting (96%). Most women used sitting posture 
for winnowing (92%), sieving (95%) and cleaning (96%). According to [40], 
women experienced severe to very severe pain in shoulder, upper arm, low back 
wrist/hands and knees while topdressing fertilizers using the traditional method 
instead of improved modern ones. The girls using modern methods to when 
fertilizing the farms showed a significant decline in experiencing pain (91.42%). 
Therefore most women experience moderate severe to severe pain in neck, 
shoulder, lower back, upper leg, calf muscles, wrist and ankle while working in 
agriculture.

4.5 Improved techniques and technologies on drudgery of women

Women in agriculture point to the fact that women are generally employed 
in the operations, which are either not mechanized or least mechanized and 
involve a lot of drudgery [41]. According to [42] the average physical cost of 
labour was less using the chaff cutter, sickle, Bhindi Plucker, seed treatment 
drum, weeder and groundnut stripper. Using Shovel, paddy thresher and wheel-
barrow technologies, there was observed an increase in labour cost compared 
to old techniques. Work output saw rose with these modern methods except 
in the case of chaff cutter and seed treatment drum. Women generally had a 
positive response to using these methods as well. [18] reported use of groundnut 
decorticator reduced drudgery 84.26 per cent and it also saves time by 96.00 
per cent in comparison to traditional practice. [43] study on drudgery reducing 
farm implements operated by women liked improved sickle and tubular maize 
cob sheller were carried results revealed that, 75% perceived the sickle as profit-
able (78.33%), compatible (76.77%), triable (75%) and observable (73.33%). 
Regarding the utilization of tubular maize cob sheller, 61.67% perceived the unit 
as profitable, compatible (73.33%), neither simple nor complex (58.33%), triable 
(66.67%) and observable (58.33%). Both sickle and tubular maize cob sheller 
were most feasible by majority of the farm women. Improved farm equipment 
that are women friendly are better in every respect in harvesting the crop. [44] 
Reported use of Naveen sickle, is best than the local sickle. It cover more area in 
given time, minimizes the drudgery and therefore the perceived exertion was 
low. It saves time and money expenditure on labour. It is very easy to handle and 
body problems are less.

As per [45], women participated most heavily in works such as seed treatment, 
transplantation, raising nursery, weeding, pruning, grain storage, manual harvest-
ing, picking of vegetables, collection of animal dung and its transportation to 
fields. The knowledge level of participants about drudgery reducing implements 
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was almost nil. After being trained, the women showed a 74.6% increase in level 
of knowledge about drudgery reduction. Saving time thus also lead them to make 
time to resting and take care of households. [46] reported hexagonal tubular maize 
Sheller saves almost half the time and increases working efficiency 30.25 per cent 
and reduces 70.60 per cent drudgery of farm women over traditional practice. 
It is also seen that maize sheller saves time by 23.78% as compared to traditional 
practice. [47] another study on hexagonal tubular maize sheller increased working 
efficiency 79.24 per cent and reduces 87.94 per cent drudgery of farm women over 
traditional practice. The cleaning efficiency was also increased 6.6% while using 
hexagonal tubular maize sheller. [25] revealed that drudgery was reduced 70. 21% 
when twin wheel hoe is used in weeding, it also reduce physiological cost, 21.42%, 
saves time 71.20% compared to traditional practice (Khurpi) while weeding in 
soybean crop.

4.6 Perception of Workload of agriculture activities

Physiological cost of operation is influenced by the health of operators, 
nutrition, basal rate and energy expended while working which will be indirectly 
measured by measuring oxygen consumption and pulse. Generally, person’s 
subjective experience of a specific workload or rate of labor is more closely asso-
ciated with pulse than to oxygen consumption during the performance of labor. 
Therefore, several research workers [48–52] have used pulse for assessment of 
physiological workload of the workers. [22] Indicated that farm women perceived 
significantly lowered exertion while performing the chosen farm activities with 
the improved tools compared to the utilization of traditional tools. According to 
this study [53], the impact of drudgery on women is that many respondents suf-
fer from heavy physical strain and physical stress due to work overload i.e. 88.34 
percent and 98.34 percent in Tarai and hill area. In addition, fewer respondents 
have the problem related with incidence of miscarriage i.e. 10 and 12 percent in 
Tarai and hill.

4.7 Perceived health hazards problems faced by farm workers

Occupational hazard constitutes a serious source of morbidity and mortality 
among all workers [54]. The occupational hazard could also be mainly thanks to 
two reasons i.e. the utilization of harmful chemicals in farming and biomechani-
cal and posture demand of their health [55]. [56] also observed that farm women 
worked constantly in awkward postures during different agricultural activities 
then they suffered from discomfort in various parts of their body. [57] reported for 
occupational hazard among farm women were majority 65.00 per cent reported 
injury while harvesting followed by 33.33 per cent while weeding and 25.00 per cent 
while cleaning land. Joint problem was reported by 89.16 per cent farm women in 
wrist, 88.33 per cent in knee, back bone and shoulder, 75.00 per cent in neck and 
73.33 per cent in elbow. Majority of farm women reported physical problems like 
body pain (95.83 per cent), tiredness (92.50 per cent) and physical stress (90.83 per 
cent) while transplanting. Farm women also reported impact of disease of the skin 
during farm activities i.e. heat stroke (84.16 per cent), heat prostration (68.33 per 
cent) and mycosis and allergy (23.33 per cent). [46] reported hexagonal tubular 
maize sheller shows easy in operation no muscle strain, low cardiac cost, less energy 
expenditure while using traditional practice. [25] revealed that Twin wheel hoe 
was user friendly tool can help to reduce the environmental an occupational health 
hazards of farm activity and also improved the work efficiency of workers during 
agriculture activities.
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5. Conclusions

In this chapter, we shed light on farm women engaged in more time on post- 
harvest activities than those pre-harvest activities. Environmental and occupational 
health issues among agricultural workers expressed high levels of concern about 
working in warm weather, agricultural injuries, pesticides, awkward posture and 
drudgery prone activities. Improved drudgery agriculture tools saves time and 
money spend on labour, minimizes body muscular problems and it is very easy to 
handle. The probabilities of the injury are eliminated and it is safe to use thanks 
to its better construction and low cost effecting harvesting tool. This advanced 
technology might be adopted by the farm women. We still have an extended thanks 
to make a secure agricultural environment more efforts are needed for getting to 
availability of eco-friendly tools to finish users and thus, more emphasis on focus-
ing ergonomists, agriculture experts, tool designers and organizations concerned 
with occupational health hazards.
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Chapter 5

Ergonomic Evaluation of
Thermal Stress in a Tunisian Steel
Industry
Amira Omrane,Taoufik Khalfallah and Lamia Bouzgarrou

Abstract

This work aims to assess thermal stress based on the various measurable thermal
stress parameters (wet bulb temperature, air speed, radiation temperature, black
globe temperature...). A cross-sectional study was carried in a steel company. The
evaluation of thermal stress was made by physical parameters measurment (air
temperature, relative humidity, air velocity, globe temperature, clothing insulation,
metabolism of work) and analyzed according to the International Standard Organi-
zation (ISO) 7933 “Analytical determination and interpretation of heat stress using
calculation of the predicted heat strain”. Eighty male workers were mean ageed of
37.9 � 9.25 years. The climatic conditions category was three (meaning a Long-term
stress) in 68.18% of the workers and four (Short-term stress meaning the occur-
rence of health problems within 30 to 120 minutes of exposure) in 30.3% of
workers. The long and short-term thermal stress identified in this study spearhead a
prevention strategy (automation of manufacturing processes, improvement of the
organization of tasks, and the strengthening of medical surveillance of workers).

Keywords: ergonomics, thermal stress, steel industry, international standard
organisation, prevention

1. Introduction

Historically, the arduous sectors of work described have been physically heavy
such as work in the steel industry. In this context, this arduousness is related to
significant thermal constraints caused by the production processes. In Tunisia, this
sector employs more than 2498 workers [1]. Currently, the available tools for
quantifying strain and thermal stresses are the result of a great research at the origin
of European directive 89/654/EEC and of 14 standards developed by the Interna-
tional Standard Organization (ISO) [1–3]. This large number of thermal stress
assessment tools reflect the complexity of prediction models and the difficulties in
defining a simple model that can be used in various work situations [2]. This work
was encouraged by the importance of the thermal constraints in the steel sector, the
characteristics of the climate in Tunisia especially in the hot season and the
employability of this sector. This research was conducted in the governorate of
Monastir. It has a dry mediterranean climate with hot summers, extremely mild
winters, much sunshine and low rainfall year-round. The city sits in the northeast of
Tunisia, on its central coast. The average high temperature of 29°C (84°F) in June
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skips past the 30°C (86°F) mark in the middle of the month and rises to 33°C (91°F)
in July and August.

This work aims to assess thermal stress based on the various measurable thermal
stress parameters (wet bulb temperature, air speed, radiation temperature, black
globe temperature...).

2. Materials and methods

This is an exhaustive cross-sectional study carried out during the two months of
August and September 2015, in a Tunisian steel company specialized in the manu-
facture of springs for heavy vehicles and located in the industrial zone of Teboulba-
Moknine of the governorate of Monastir, Tunisia. This company counted 120
workers. A list of names and contact details of all workers was provided by the
Human Resources Management Department. Included patients were those who had
a job tenure exceeding one year and belonged to production workshops. Exclusion
criteria consisted of a participation refusal and a disability or cognitive impairment
precluding participation.

The survey was preceded by an individual interview with each eligible worker in
order to explain the objectives of the work, its practical progress, guarantee ano-
nymity and obtain informed consent. During the survey, data collection focused on
general characteristics, as well as thermal stress measurements. Data analysis was
subsequently carried out by the same investigator, using statistical and computer
programs.

2.1 Data collection

1.General characteristics related to age, weight, height, Body Mass Index
(BMI)...

2.Measurement of the thermal environment carried out in the workstation of
each worker and in the external environment (rest area during recovery
breaks). These recordings were preceded by open observation days to estimate
the actual duration of the activity set at five hours. Open observation also
enabled a contact with the operators and the collection of their opinions
concerning the time and extent of the temperature peak. The thermal stress
mainly concerns the morning and afternoon shiftwork and extended from
7 am to 7 pm. Thus, measurements were made every 15 minutes at the
workstations. The values obtained were means of all measurements
performed. These measurements were carried out in accordance with the ISO
7726 standard “Ergonomics of the thermal environment - Instruments for
measuring physical quantities” [4] using:

• a thermo-hygrometer (TA5 Thermal Anemometers) placed at the
workstation at a height of 1.5 m, far from the employees and sheltering
the sensor against radiation (sun, oven, etc.). It is a calibrated device with
a low response time, a stabilization time of a few seconds enabling
punctual measurement of air temperature and relative humidity.

• a vane anemometer (YK-80AP Vane Anemometer) for measuring air
speed. The measurement was discontinuous and the axis of rotation was
placed in the direction of the air flow.
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• a black globe thermometer (Black globe TP_875.1/TP_876.1) placed at the
work station at a height of 1.5 m, keeping the employees apart. The
measurement time is about 20 min.

2.2 Thermal stress analysis

This evaluation was conducted by the program “Ergonomics of work in heat -
Calculation of PMV indices - PPD,WBGT and P.H.S.” developed by Prof. Malchaire
[5] and based on the various physical parameters of the thermal environment (air
temperature, black globe temperature, relative humidity, speed of air) as well as on:

• The equivalent metabolism M estimated based on the ISO 8996 standard
“Ergonomics of the thermal environment - Determination of energy
metabolism” [6].

• Iclo clothing insulation assessed in accordance with the ISO 9920 standard
“Ergonomics of the thermal environment - Determination of thermal
insulation and resistance to evaporation of a clothing” [7] Thus, the program
identifies the parameters:

◦ Predicted Mean Vote (PMV) at work and during recovery. This PMV
index predicts the average vote value of a large group of people on the
following seven-point thermal sensation scale: + 3 very hot; + 2 hot; + 1
slightly hot; 0 neither hot nor cold; �1 slightly cold; �2 cold; �3 very
cold [1]

◦ Predicted Percentage of Dissatisfied (PPD) in the workplace and during
recovery. This PPD index is defined as the percentage of people who,
placed in identical conditions, consider themselves cold/very cold or
hot/very hot. These are the people who would have cast a vote outside the
interval (�1, 1) on the sensation scale [1]. To obtain a thermal comfort
situation, it is recommended that the PPD be less than 10%, which
corresponds to a PMV between �0.5 and + 0.5 [1].

◦ Thermal sensation in work situation and during recovery: This index is
calculated from the PMV and PPD indices and In accordance with ISO
7730 “Ergonomics of the thermal environments - Analytical determination
and interpretation of thermal comfort by calculating the PMV and PPD
indices and by local thermal comfort criteria” [8].

◦ The natural humid temperature (Thn) in work situation and during
recovery.

◦ The Wet Bulb Globe Temperature (WBGT) in the workplace and during
recovery. The WBGT corresponds to a weighting between the radiation
temperature and the natural wet bulb temperature.

WBGT ¼ 0:7 thnþ 0:3 tg without solar R

¼ 0:7 thnþ 0:2 tgþ 0:1 ta with solar R
(1)

◦ The WBGT limits in work situation and during recovery
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The working hours - rest limits (K): This duration is calculated in accordance
with ISO 7243 “Hot environments - Estimation of the thermal stress of man at
work, based on theWBGT index (wet bulb and black globe temperature)” [9]
and according to the following equation:

K ¼ 32�WBGT
32�WBGTlim

(2)

◦ Sweat flow in a work situation and during recovery.

◦ Total water loss in the workplace and during recovery

◦ The time interval indicated for drinking 200 cc of water at 10°C

◦ The core temperature reached after 8 hours of work

◦ The time interval to achieve excessive water loss

◦ The time interval to reach a core temperature of 38°C.

◦ The climatic condition categories in the work situation and during recovery:
Identified in five levels in accordance with ISO 7933 “Analytical
determination and interpretation of heat stress using calculation of the
predicted heat strain” [10]:

a. C1: Comfort category: neither discomfort nor health risk;

b. C2: Discomfort category: discomfort that can be very significant,
but without health risk;

c. C3: Category of long-term constraint: discomfort and risk of
dehydration after several hours of exposure;

d. C4: Short-term stress category: health risk after 30 to 120 minutes
of exposure;

e. C5: Immediate Constraint Category: health risk even for very short
exposure (less than 30 minutes)

3. Results

3.1 Study population

The survey was carried out exhaustively among the operators of the production
workshops of the steel company, and included a total of 80 male workers. The mean
age was 37.9 � 9.25 years and the mean professional tenure was 12.5 � 11.4 years
(Table 1).

3.2 Evaluation of thermal stress

This stress was evaluated based on the different physical parameters of the
thermal environment (air temperature, temperature of the black globe, relative
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humidity, and air speed) as well as on the equivalent metabolism M and the Iclo
clothing insulation index evaluated in accordance with the ISO 9920 standard
“Ergonomics of the thermal environment - Determination of thermal insulation and
resistance to evaporation of a clothing” [7].

1.Thermal environment: The mean air temperature inside the workshops was
29.66 � 2.57°C with a mean air speed of 0.58 � 0.82 m/s, a mean relative
humidity of 59, 56 � 10.98 and a mean global temperature of 34.15 � 2.87°C
(Table 2).

2.Thermal stress evalation: Based on the evaluation of the equivalent metabolism
and the characteristics of the thermal environment, the thermal stress to which
the workers of the different production workshops were exposed, was
evaluated by the indices of Predicted Mean Vote (PMV) and Predicted
Percentage of Dissatisfied (PPD) as follows (Table 3):

• Mean PMV of 3.2 � 0.47 with extremes ranging from 1.5 to 4.7.

• Mean PPD 97.3 � 3.7% with extremes of 50 to 100%.

Thereby:

• The Thermal sensation was rated “very hot” on 98.75% of all working
days.

• The mean WBGT was 27.5 � 2.62°C

• The meanWBGT limit 28.4 � 0.81°C. Based on previous estimates, and in
accordance with ISO 7243 “Hot environments - Estimation of the thermal
stress of humans at work, based on the WBGT index (wet bulb and black
globe temperature)” [9], the mean cut-off working time was evaluated at
48 � 13.19 min.

Characteristics

Men 80

Mean age � (extremes) 37,9 � 9,25 years (from 21 to 54 years)

Groups: n(%)
• Men > 45 years:
• Men < 45 years:

62 (77,5%)
18 (12,5%)

Married
Depending children:
• 0 child
• 1 to 3 children
• ≥3 children

61 (76,25%)
10 (12,5%)
27 (33,75%)
24 (30%)

Mean job tenure � (extremes) 12,5 � 11,4 years (from1 to 35 years).

Mean BMI � (extremes)
• Normal
• Overweight
• Obesity

26,9 � 3,6 kg/m2 (17,8 à 38,7 kg/m2)
19 (23.75%)
49 (61,25%)
12(15%).

Table 1.
Study population.
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Depending children:
• 0 child
• 1 to 3 children
• ≥3 children

61 (76,25%)
10 (12,5%)
27 (33,75%)
24 (30%)

Mean job tenure � (extremes) 12,5 � 11,4 years (from1 to 35 years).

Mean BMI � (extremes)
• Normal
• Overweight
• Obesity

26,9 � 3,6 kg/m2 (17,8 à 38,7 kg/m2)
19 (23.75%)
49 (61,25%)
12(15%).

Table 1.
Study population.
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In addition, the mean sweat flow was 699.4 � 160.02 g/h and the mean total
water loss was estimated to be 6083.7 � 1737.29 g.

In accordance with the recommendations of ISO 7933 “Analytical determination
and interpretation of thermal stress based on the calculation of the foreseeable
thermal strain”, it would be imperative to offer all workers oral rehydration by
water at 10°C after a calculated average working time of 19.4 � 5.49 min.

According to these estimates, after 8 hours of work, the average core tempera-
ture would reach 38.6 � 1.03°C. Excessive water loss was reported among 80.3% of
workers and would be reached after 292.6 � 74.64 min. The core temperature
would be 38°C, based on these evaluations, among 51.5% of workers who received a
heart rate recording after 131.3 � 60.89 min.

In total, on the basis of these results of the estimation of thermal stresses, 68.18%
of subjects would be concerned by a category 3 of climatic condition, namely
“Long-term stress: discomfort and risk of dehydration after several hours of expo-
sure” and 30. 3% of them by a category 4 of climatic condition equivalent to a
“Short-term constraint: risk to health after 30 to 120 minutes of exposure”.

4. Discussion

This study included measurements of the physical parameters of thermal stress
followed by an evaluation of thermal stress. Informed consent from workers was

In door Out door

Mean air temperature (Ta) (°C) 29,66 � 2,57 27,99 � 1,87

Mean air speed (Va) (m/s) 0,58 � 0,82 0,23 � 0,26

Mean relative humidity (RH) (%) 59,56 � 10,98 68, 56 � 7,78

Mean Globe temperature (Tg) (°C) 34, 15 � 2,87 40,21 � 7,95

Table 2.
Physical parameters of thermal stress.

Minimum Maximum Mean Standard
deviation

PMV 1,5 4,7 3,2 0,47

PPD (%) 50 100 97,3 3,7

WBGT (°C) 20 29,9 27,5 2,62

Limit WBGT (°C) 26,5 30,2 28,4 0,81

Work limit time/60 min
(min)

3 60 48 13,19

Sweat loss (g/h) 230 1130 699,4 160,03

Total water loss (g) 1780 10600 6083,7 1737,3

Time interval Indicated to drink 200 cc of water
at 10 °C (min)

10 55 19,4 5,49

Central temperature after 8 hours of work (°C) 37,3 42 38,6 1,03

Time to reach excessive water loss (min) 160 480 292,6 74,64

The central temperature reaches 38°C at the end
of (min)

46 385 131,3 60,89

Table 3.
Thermal stress evaluation.
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obtained before the start of the study. The questionnaire survey enabled the identi-
fication of the main socio-demographic characteristics. In this study, thermal stress
was evaluated by the PHS ISO 7933 index “Analytical determination and interpre-
tation of heat stress using calculation of the predicted heat strain” [10]. The physical
parameters used to calculate this index come from measurements of the environ-
ment as well as from the estimation of the equivalent metabolism in accordance
with the ISO 8996 “Ergonomics of the thermal environment - Determination of
energy metabolism”.

The ISO 7933 standard provides a main advantage of the PHS model related to
the reorganization of work, by interposing of short periods of rest during work and
the distribution of drinks so as to compensate the water losses taking into account
the interindividual differences in physiological responses to heat [1]. This model has
been validated using data from 672 laboratory experiments and 237 field experi-
ments [1, 11–13].

Thermal comfort is defined as a state of satisfaction against a person’s thermal
environment evaluated by six primary parameters providing this comfort [1]. This
comfort was estimated by the PMV and PPD indices described by the ISO 7730
standard [8]. The results of this study were convincing, more than a half (65
operators) were not in a situation of thermal comfort.

It should be noted that the thermal stress is also estimated using the WBGT
index described by the ISO 7243 standard [9]. This index has a fairly limited field of
application, in particular while evaluating thermal stress during very short periods
or conditions close to the thermal comfort [1]. The PHS model seems to be more
discriminating than the WBGT index in defining the severity of thermal stress
during work situation and organizing work in order to minimize or eliminate
thermal stress. Metabolism value estimated for the calculation of this index comes
from the results of the recording of the heart rate which gives it an accuracy of the
order of �10% and then an accurate estimation [14]. Therefore, only results of the
PSH evaluation will be discussed in this work.

The climatic conditions category was 3 in 68.18% of subjects (Long-term con-
straint: discomfort and risk of dehydration after several hours of exposure) and 4
(Short-term constraint: health risk after 30 to 120 minutes of exposure) in 30.3% of
workers. The use of this index enabled the assessment of the thermal stress and the
management of work in heat [15]. Thus, workers were advised to drink water at 10°
C after an average working time of 19.4 � 5.49 min. A possible alternative is to let
employees spontaneously choose their space of work or to allow them to stop
working as soon as they feel some symptoms of strain [1, 16].

In this study population, the core temperature could reach 38°C after an average
working time of 131.3 � 60.89 min. The World Health Organization (WHO) Tech-
nical Report No. 412 published in 1969 stated that: “It is not recommended that the
core body temperature exceeds 38°C for prolonged daily exposure to heavy work...”
[4]. It should be emphasized that, at a rectal temperature of 38°C, an employee does
not run any health risk. This limit value concerns the “average” subject and is
intended to protect employees who, due to a greater intolerance to heat, evolve to
higher temperatures, under the same conditions [1].

In this study, more than half of workers (58.75%) know nothing about the risks
associated with working in the heat, while 10 employees have already had accidents
due to heat (cramps, faintness, stroke. heat). Employees should be informed and
trained to recognize signs of thermal stress and prevent the occurrence of these
accidents [1, 17].

This study has limitations that warrant mentioning. The thermal stress evalua-
tion was made by physical objective measurements that did not take into account
operators’ differences. Moreover, the investigation was limited to one company
located in the central-eastern region of Tunisia. Therefore, findings cannot be
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extended to all of Tunisian companies, especially with the huge differences in
weather, in characteristics and resources between sectors of activity, between
industrial process and between operators.

5. Conclusion

In the light of our results and the literature data, several measures should be
implemented in this steel company, to prevent both short-term and long-term
effects linked to thermal stress in this environment.

Globally, the preventive approach in this sector must combine technical, orga-
nizational and medical actions. Its implementation must be multidisciplinary,
involving, on the basis of the action plan proposed by the occupational physician, all
of the experts involved in the development of work processes, the layout and design
of workstations, such as production engineers, quality engineers, industrial hygien-
ists, ergonomist, architects, but also the expert in the work situation; the operator
himself.

Finally, additional study of thermal stress taking into account dependencies and
synergistic factors and operators’ differences should be performed.
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Chapter 6

Responsiveness of Occupational 
Health Risk and Preventive 
Measures Practice by the Workers 
Employed in Tannery Occupation 
in Kanpur, India
Gyan Chandra Kashyap, Praveen Chokhandre  
and Shri Kant Singh

Abstract

Occupational health covers all aspects of health and safety in the workplace and 
has a strong focus on primary prevention of hazards. The objective of the study 
was to understand the extent of awareness about occupational health risks involved 
in tannery occupation and adopted preventive measures by the tannery workers 
of Kanpur, India. Information for the present research was strained from a cross-
sectional household study of tannery workers in the Jajmau area of Kanpur. The 
survey was piloted through the period January–June 2015, and 284 samples were 
collected. The prevalence of awareness of tannery work is very hazardous in nature 
varies from 73–93% among the tannery workers. Tannery workers having a middle-
school level of education were 3.01 times more likely to be aware of the hazards as 
compared to the illiterate workers. Tannery workers aged 36 and above were less 
likely to aware of a hazardous work environment. Further, tannery workers who 
belong to the younger cohort (16–24 years) reported a higher awareness of respira-
tory problems (38%), skin complaints (59%), and gastrointestinal issues (21%) 
than those aged 36 years and above. About one-third of Beam house workers (33%) 
and over a quarter (26%) of the wet finishing had moderate to high dermal contact 
with the chemicals. The study’s outcomes give a clear indication of the effect of the 
workstation environment on the health status of workers and require the use of 
adequate measures to improve the facilities and thereby the health status of tannery 
workers.

Keywords: Occupational health risk, preventive measures,  
tannery workers, work environment, health hazard, qualitative measure

1. Introduction

The enormous burden of poor working conditions stated by several studies 
and with the latest estimates provided by the International Labour Organization 
(ILO) that somewhere 2.3 million working people around the world capitulate to 
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work-related accidents or diseases every year; this links to over 6000 deaths every 
single day. Worldwide, there are around 340 million occupational accidents and 160 
million fatalities of work-related illnesses annually [1]. While improved and harm-
less workplaces can avoid at least 1.2 million deaths every year, according to 2018 
world health organization (WHO) study [2]. Many causalities can be prevented 
through addressing significant health dangers, which is directly associated with the 
workplace, and the exposures such as stress, long working hours and shift work, 
prolonged sitting at work, work-related climate-sensitive diseases, such as heat and 
cold stress, as well as workplace air pollution [3–6].

Occupational health covers all aspects of health and safety in the workplace and 
has a strong focus on primary prevention of hazards. Depending on workplace con-
ditions, there are several health risks: cancers, injuries/accidents, musculoskeletal 
disorders, respiratory problems, mental health disorders, skin ailments, infectious 
diseases, etc. Employment conditions in both formal and informal sectors are also 
significant factors: working hours, salary, and policies that cover such aspects as 
maternity leave, and provisions for protecting and promoting employee health 
[2]. Occupational health is a grave concern in developing countries, but there have 
been few studies of health issues faced by tannery workers because of which the 
problems are largely unknown. Further, the workers’ health issues have not received 
sufficient attention from employers. The place and work environment are crucial 
influences on the extent of health risks faced by tannery workers. According to 
WHO, occupational health problems accounted for about 1.5 percent of the total 
burden of disease regarding disability adjusted life years (DALYs), particularly in 
occupational health, which included work-related injuries, and exposure to risks 
such as carcinogens, airborne particulates, ergonomic stressors, and noise [7].

Tannery workers are susceptible to multiple chemical and physical hazards in 
their work. Direct exposure to hazardous materials significantly increases health 
risks. The workers are exposed to chromium during the tanning process, leather 
dust, and various chemical agents. There are also ergonomic stressors that increase 
susceptibility to numerous health issues. Workers involved in multiple operations 
like material transfer, wet finishing, dry finishing, etc. are particularly vulnerable 
to harm. The risks associated with the tanning work is included in the proposed 
research paper examines the health hazards of tannery work Kanpur (India), and 
the preventive actions that are taken.

As mentioned earlier, there have been a limited number of studies of perceived 
health risks and preventive measures among tannery workers in the developing 
world. This research work investigates the work experience, working hours, type 
of job contract, and the type of work the tannery employees are usually engaged in. 
At the same time, it also examines their awareness of the hazardous work environ-
ment, the effect of exposure to chemicals, dangerous tissues involved in the tanning 
process. It also studies their perceptions of the effects of exposure to chemicals 
and contact with them, airborne dust, and ergonomic stressor. The objective of the 
study was to understand the extent of awareness about occupational health risks 
and adopted preventive measures during working hours among male tannery work-
ers of Kanpur, India.

2. Methods

Information for the present research was strained from a cross-sectional house-
hold study of tannery workers in the Jajmau area of Kanpur, India. The survey 
was piloted through the period January–June 2015 and was a portion of a Ph.D. 
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database. All total of 284 tannery workers from the study area were questioned. 
Rigorous pre-testing was completed with the tannery workers of the Jajmau area 
for testing the internal uniformity of schedule. Beforehand starting the interviews, 
we have clarified the tenacity of the survey and requested to contribute to the study 
by giving the proper information. After that, face-to-face discussions were piloted 
among those who agreed to participate in the study by using a structured pre-tested 
questionnaire on the tannery workers.

2.1 Sampling design

This study has adopted a three-stage sampling design. At the first stage, 
seven localities in the Jajmau area, namely Tadbagiya, Kailash Nagar, J.K. colony, 
Asharfabad, Motinagar, Chabeelepurwa, and Budhiyaghat, were selected based 
on a higher concentration of leather tannery worker’s population in these areas as 
reported by various stakeholders in the city. In the second stage, three out of the 
seven localities, namely Budhiyaghat, Tadbagiya, and Asharfabad, were selected 
by probability proportional to size (PPS) sampling technique after arranging 
them in increasing order of estimated number of HHs of leather tannery workers. 
Subsequently, a comprehensive household listing and mapping were completed in 
each of the three localities, and all the household were classified into three groups- 
households having at least one tannery worker, irrespective of having or not having 
any non-tannery worker, households having non-tannery worker (s) and households 
having no worker. The first two groups of households constituted two independent 
sampling frame in each of the three selected localities. While the third group of 
households was excluded from the study. Once the updated and comprehensive 
sampling frames were developed in each of the three areas included in the study, 
a circular systematic random sampling was used for the selection of households at 
the third and the last stage. In case, if more than one worker were in a household, 
the target respondent was selected using KISH table. In each of the three selected 
areas, 100 households were selected for each of the two categories i.e., a tannery 
as well as non-tannery workers, using a circular systematic random sampling 
procedure. Thus, a total of 600 HHs were selected for the interview, and a total of 
284 HHs having at least tannery workers, and 289 HHs of non-tannery workers (s) 
were interviewed successively. In the paper, we have tried to understand the level of 
awareness among the leather tannery workers. Bivariate analysis and logistic regres-
sion analysis were performed.

Qualitative measurement of environmental exposures have been classified as 
follows: Chemicals in the air (no exposure, low exposure, moderate exposure, high 
exposure, very high exposure) was based on qualitative rating of exposure assess-
ment as [0] No exposure: no contact with agent, agent is used in workplace but is 
very unlikely to result in exposure to workers involved. [1] Low exposure: infre-
quent contact with agent at low concentrations, Agent is used in a closed/controlled 
system; there are no specific activities that enhance exposure; exposure takes place 
because of presence at the shop floor. [2] Moderate exposure: frequent contact with 
agent at low concentrations, Agent is used throughout the closed/controlled process 
and exposure mainly occurs by passive contact; infrequent contact is needed with 
the agent. [3] High exposure: Frequent contact with agent at high concentrations, 
Nature of the production process and associated manual activities makes regular 
contact necessary; agent causes exposure during manual activities and around 
particular sources such as presses, drums. [4] Very high exposure: Frequent contact 
with agent at very high concentrations, Agent is used in manual activities that intro-
duce frequent peak exposures such as cleaning, opening a press, spraying paint. 
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work-related accidents or diseases every year; this links to over 6000 deaths every 
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occupational health, which included work-related injuries, and exposure to risks 
such as carcinogens, airborne particulates, ergonomic stressors, and noise [7].
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ment, the effect of exposure to chemicals, dangerous tissues involved in the tanning 
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and contact with them, airborne dust, and ergonomic stressor. The objective of the 
study was to understand the extent of awareness about occupational health risks 
and adopted preventive measures during working hours among male tannery work-
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2. Methods

Information for the present research was strained from a cross-sectional house-
hold study of tannery workers in the Jajmau area of Kanpur, India. The survey 
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for testing the internal uniformity of schedule. Beforehand starting the interviews, 
we have clarified the tenacity of the survey and requested to contribute to the study 
by giving the proper information. After that, face-to-face discussions were piloted 
among those who agreed to participate in the study by using a structured pre-tested 
questionnaire on the tannery workers.

2.1 Sampling design

This study has adopted a three-stage sampling design. At the first stage, 
seven localities in the Jajmau area, namely Tadbagiya, Kailash Nagar, J.K. colony, 
Asharfabad, Motinagar, Chabeelepurwa, and Budhiyaghat, were selected based 
on a higher concentration of leather tannery worker’s population in these areas as 
reported by various stakeholders in the city. In the second stage, three out of the 
seven localities, namely Budhiyaghat, Tadbagiya, and Asharfabad, were selected 
by probability proportional to size (PPS) sampling technique after arranging 
them in increasing order of estimated number of HHs of leather tannery workers. 
Subsequently, a comprehensive household listing and mapping were completed in 
each of the three localities, and all the household were classified into three groups- 
households having at least one tannery worker, irrespective of having or not having 
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having no worker. The first two groups of households constituted two independent 
sampling frame in each of the three selected localities. While the third group of 
households was excluded from the study. Once the updated and comprehensive 
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the target respondent was selected using KISH table. In each of the three selected 
areas, 100 households were selected for each of the two categories i.e., a tannery 
as well as non-tannery workers, using a circular systematic random sampling 
procedure. Thus, a total of 600 HHs were selected for the interview, and a total of 
284 HHs having at least tannery workers, and 289 HHs of non-tannery workers (s) 
were interviewed successively. In the paper, we have tried to understand the level of 
awareness among the leather tannery workers. Bivariate analysis and logistic regres-
sion analysis were performed.

Qualitative measurement of environmental exposures have been classified as 
follows: Chemicals in the air (no exposure, low exposure, moderate exposure, high 
exposure, very high exposure) was based on qualitative rating of exposure assess-
ment as [0] No exposure: no contact with agent, agent is used in workplace but is 
very unlikely to result in exposure to workers involved. [1] Low exposure: infre-
quent contact with agent at low concentrations, Agent is used in a closed/controlled 
system; there are no specific activities that enhance exposure; exposure takes place 
because of presence at the shop floor. [2] Moderate exposure: frequent contact with 
agent at low concentrations, Agent is used throughout the closed/controlled process 
and exposure mainly occurs by passive contact; infrequent contact is needed with 
the agent. [3] High exposure: Frequent contact with agent at high concentrations, 
Nature of the production process and associated manual activities makes regular 
contact necessary; agent causes exposure during manual activities and around 
particular sources such as presses, drums. [4] Very high exposure: Frequent contact 
with agent at very high concentrations, Agent is used in manual activities that intro-
duce frequent peak exposures such as cleaning, opening a press, spraying paint. 
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2Dermal exposure to chemicals (no exposure, moderate exposure, high exposure) 
was based on qualitative rating of exposure assessment as [0] No skin contact: 
no contact with agent. [1] Moderate exposure: infrequent skin contact with agent 
contact occurs during specific activities that are not part of the daily work routine. 
[2] High exposure: frequent skin contact with agent regular contact is unavoidable 
due to particular activities in daily work practice. 3Another important variable 
airborne dust (no exposure, low exposure, moderate exposure, high exposure, very 
high exposure) was based on qualitative rating of exposure assessment as [0] No 
exposure: clear visibility. [1] Low exposure: visibility more than 10 m. [2] Moderate 
exposure: visibility between 5 to 10 m. [3] High exposure: visibility between 1 to 
5 m. [4] Very high exposure: visibility less than 1 m. 4Ergonomic stressors (no 
exposure, low exposure, moderate exposure, high exposure, very high exposure) 
was based on qualitative rating of exposure assessment as [0] No exposure: does not 
occur (< 10% of work time). [1] Low exposure: less than 25% of daily work time. 
[2] Moderate exposure: 25–49% of daily work time. [3] High exposure: 50–74% of 
daily work time. [4] Very high exposure: 75% or more of daily work time. Exposure 
of waste water of chromium (no exposure, moderate exposure, high exposure) was 
based on qualitative rating of exposure assessment as [0] No exposure: no contact 
with chromium water. [1] Moderate exposure: infrequent contact with chromium 
water. [2] High exposure: frequent contact with chromium water.

2.2 Data analysis

We begin with the descriptive analysis (frequency distribution) to present 
the sample. Further, cross-tabulation was done to study the association with the 
dependent variable and predictor variables included in the study. Adjusted odds 
ratio from the binary logistic regression was executed to determine the associated 
factors. Data were analyzed using STATA 14 software.

3. Results

3.1 Work related characteristics of tannery workers

The work-related characteristics of tannery workers are presented in Table 1. 
Tannery operations was categorized into four broad categories: Beam house work 
(8% of workers in a tannery unit), wet finishing (25%), dry finishing (50%), and 
miscellaneous work (17%).

We collected information on total work experience (in the present job and 
previous ones) in tanneries. Around 15 percent of the tannery workers surveyed 
were engaged in the occupation for more than 20 years, and about one-third of 
workers were involved for 20 years in the tannery occupation. Most of the workers 
(89%) were working as daily wage laborers, while only 11 percent were permanent 
employees. Over one-fourth (27%) worked for 11 to 12 hours a day, and 52 percent 
reported that they worked for all seven days in the week.

The nature of the work done is shown in Figure 1. For this study, the job contract 
was divided into two categories—temporary (daily wages) and permanent. Most 
workers were engaged in works on a temporary basis. In the beam house, where the 
work is particularly hazardous, 96 percent of the workers were employed temporar-
ily, with permanent employees making up the remainder. The nature of the job 
contract was heavily skewed in the other sections also: wet finishing work (84% and 
16 percent respectively of temporary and permanent workers), dry finishing (89% 
and 11%), and miscellaneous work (94% and 6%).
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3.2  Awareness about the exposure of hazardous chemicals and work 
environment

Workers’ awareness of hazards involve in tannery operation is presented in 
Table 2. About 79 percent of the workers in the age group of 16–24 years agreed 
with the statement that “tannery work is very hazardous in nature” found to be 
highest. Awareness of the above statement varies from 73 to 93 percent for the 
educational attainment, religion, caste, media exposure, and standard of living 
index among the tannery workers. It was found that tannery workers having a 
middle-school level of education were 3.01 times more likely to be aware of the 
hazards as compared to the illiterate or less educated ones. Those with a compara-
tively higher standard of living were 2.08 times more likely to agree that “tannery 
work is very hazardous in nature” than those having a lower standard of living. 
Agreement with the statement that “tannery workers work in the very hazardous 
work environment” ranges from 55 to 79 percent for the predictors such as age, 

Variables Percentage (%) Number (N)

Type of job within tannery occupation

Beam house 8.4 24

Wet finishing 24.5 70

Dry finishing 50.4 142

Miscellaneous 16.7 48

Work experience in current tannery

Up to 5 years 34.3 96

6 to 10 years 33.5 96

11 to 20 years 22.4 64

20+ years 9.8 28

Work experience in previous tannery

Up to 5 years 43.4 43

6 to 10 years 38.4 38

11 to 20 years 13.1 13

20+ years 5.1 5

Type of job contract

Temporary job (daily wages) 89.2 253

Permanent job 10.8 31

Working hours in day

7 to 8 hours 47.2 134

9 to 10 hours 25.5 73

11 to 12 hours 27.3 77

Working days in a week

Six days in a week 48.3 137

Seven days in a week 51.7 147

Total 100.0 284

Table 1. 
Work related characteristics of tannery workers.
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was based on qualitative rating of exposure assessment as [0] No skin contact: 
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reported that they worked for all seven days in the week.

The nature of the work done is shown in Figure 1. For this study, the job contract 
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workers were engaged in works on a temporary basis. In the beam house, where the 
work is particularly hazardous, 96 percent of the workers were employed temporar-
ily, with permanent employees making up the remainder. The nature of the job 
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Table 2. About 79 percent of the workers in the age group of 16–24 years agreed 
with the statement that “tannery work is very hazardous in nature” found to be 
highest. Awareness of the above statement varies from 73 to 93 percent for the 
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Work related characteristics of tannery workers.
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education, religion, caste, media exposure, and standard of living index. Tannery 
workers aged 36 and above were 0.34 times, and those who had a medium level of 
media exposure were 0.58 times less likely to aware of a hazardous work environ-
ment. We also examined the perceptions about exposure to hazardous chemicals in 
tanning processes. The awareness varied between 40 and 69 percent according to 
selected background variables. Odds ratio show that workers having a middle level 
of education were 0.43 times, and those with a medium level of media exposure are 
0.54 times less likely to aware of the exposure of hazardous chemicals used in the 
tanning process. We also tried to understand the awareness of exposure to hazard-
ous tissues involved in the tanning process. It was found that awareness ranged from 
40 to 65 percent, depending on age, education, religion, caste, media exposure, and 
standard of living index. The odds ratio shows that tannery workers aged 36 years 
and above were 0.44 times less likely to aware of the hazardous tissues involved in 
the tanning process.

The awareness of potential health hazards involved in the tanning process by 
type of work is presented in Table 3. It is seen that 83 wet finishing and dry finish-
ing (about 80%) workers were aware that the tannery work is hazardous. Similarly, 
66 and 64 percent wet finishing and dry finishing workers engaged in tannery 
workers accepted that they worked in an unsafe work environment. Most of the 
workers (69%) in the wet finishing section reported that tannery workers were 
exposed to several hazardous chemicals during the tanning process, which was 
following by workers engaged in dry finishing (55%), Beam house work (50%), and 
workers engaged in miscellaneous work (49%). Around two-thirds of the workers 
involved in wet finishing were agreed that hazardous tissue engaged in the tanning 
process.

Awareness about the health hazard due to work in tannery occupation.
This research work examined awareness of health problems that may occur in 

tannery work. Various health issues like respiratory trouble, skin complaints, eye-
related, and gastrointestinal issues were observed, which are presented in Table 4. 
Tannery workers who belong to the younger cohort (16–24 years) reported a higher 
awareness of respiratory problems (38%), skin complaints (59%), and gastroin-
testinal issues (21%) than those aged 36 years and above. There is an increasing 
awareness of educational attainment. Workers with high school education and more 
showed higher awareness of respiratory problems (52%), skin complaints (67%) 
in comparison to illiterate workers. Further, Hindu workers were more aware of 
respiratory problems (33%), skin complaints (55%), and gastrointestinal problems 
(16%) as compared to Muslim workers. Similarly, other caste group workers were 
also more aware of respiratory problems (29%), eye-related issues (46%), and the 
gastrointestinal problem (19%) compared to the schedule caste and other caste 
group workers.

Figure 1. 
Percent distribution of job contract by their type of work they usually do in tannery reported by tannery 
workers.
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education, religion, caste, media exposure, and standard of living index. Tannery 
workers aged 36 and above were 0.34 times, and those who had a medium level of 
media exposure were 0.58 times less likely to aware of a hazardous work environ-
ment. We also examined the perceptions about exposure to hazardous chemicals in 
tanning processes. The awareness varied between 40 and 69 percent according to 
selected background variables. Odds ratio show that workers having a middle level 
of education were 0.43 times, and those with a medium level of media exposure are 
0.54 times less likely to aware of the exposure of hazardous chemicals used in the 
tanning process. We also tried to understand the awareness of exposure to hazard-
ous tissues involved in the tanning process. It was found that awareness ranged from 
40 to 65 percent, depending on age, education, religion, caste, media exposure, and 
standard of living index. The odds ratio shows that tannery workers aged 36 years 
and above were 0.44 times less likely to aware of the hazardous tissues involved in 
the tanning process.

The awareness of potential health hazards involved in the tanning process by 
type of work is presented in Table 3. It is seen that 83 wet finishing and dry finish-
ing (about 80%) workers were aware that the tannery work is hazardous. Similarly, 
66 and 64 percent wet finishing and dry finishing workers engaged in tannery 
workers accepted that they worked in an unsafe work environment. Most of the 
workers (69%) in the wet finishing section reported that tannery workers were 
exposed to several hazardous chemicals during the tanning process, which was 
following by workers engaged in dry finishing (55%), Beam house work (50%), and 
workers engaged in miscellaneous work (49%). Around two-thirds of the workers 
involved in wet finishing were agreed that hazardous tissue engaged in the tanning 
process.

Awareness about the health hazard due to work in tannery occupation.
This research work examined awareness of health problems that may occur in 

tannery work. Various health issues like respiratory trouble, skin complaints, eye-
related, and gastrointestinal issues were observed, which are presented in Table 4. 
Tannery workers who belong to the younger cohort (16–24 years) reported a higher 
awareness of respiratory problems (38%), skin complaints (59%), and gastroin-
testinal issues (21%) than those aged 36 years and above. There is an increasing 
awareness of educational attainment. Workers with high school education and more 
showed higher awareness of respiratory problems (52%), skin complaints (67%) 
in comparison to illiterate workers. Further, Hindu workers were more aware of 
respiratory problems (33%), skin complaints (55%), and gastrointestinal problems 
(16%) as compared to Muslim workers. Similarly, other caste group workers were 
also more aware of respiratory problems (29%), eye-related issues (46%), and the 
gastrointestinal problem (19%) compared to the schedule caste and other caste 
group workers.

Figure 1. 
Percent distribution of job contract by their type of work they usually do in tannery reported by tannery 
workers.
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3.3. Qualitative measure of environmental exposure by type of work

The chemicals used in tanning processes are not consumed but discharged 
into the environment as effluents. Effluents contain organic matter, chromium, 
sulphides, and solid waste. Qualitative assessment of exposure at the workplace 
may be a useful tool for evaluating hazardous working conditions. Table 5 pres-
ents qualitative measures of environmental exposure by different work categories. 
The results show that more than half (54%) of the workers engaged in beam 
housework followed by wet finishing (44%) and miscellaneous work (43%) had 
moderate to high exposure to chemicals. About one-third of Beamhouse work-
ers (33%) and over a quarter (26%) of the wet finishing had moderate to high 
dermal contact with the chemicals. Further, 63 percent of the workers engaged in 
Beamhouse work, 51 percent doing miscellaneous work, 47 percent in wet finish-
ing, and 36% in dry finishing reported exposure to dust. Furthermore, 50 percent 
of the beam house workers, 43 percent workers in wet finishing, 34 percent in 
miscellaneous work, and 30 percent in dry finishing had moderate to high expo-
sure to ergonomic stressors.

3.4 Preventive measure and experiencing the different working condition

The preventive and safety measures appropriate for the work are presented in 
Table 6. The highest use of gloves and masks is seen in Beamhouse work (12 & 
13% respectively), wet finishing (10 & 16%), miscellaneous (9 & 17%), and dry 
finishing (6.3 and 9%). Most tannery workers (69–92%), temporary as well as 
permanent, reported that they were involved in loading and unloading of raw hides 
manually in tannery premises. Only a small proportion (4.3–10%) used trolleys 
for loading and unloading. A substantial proportion of tannery workers had high 
exposure to humidity (69–88%), heat (69–84%), noise (78–87%). Additionally, 
most (51–63%) had become accustomed to the smell of hide. Most tannery workers 
also reported that exhaust fans (88–99%).

Statements Beam 
house

Wet 
finishing

Dry 
finishing

Miscellaneous Overall (N)

Tannery work is very hazardous in nature

Agree 62.5 82.9 80.4 61.7 51.4 217

Disagree 37.5 17.1 19.6 38.3 48.6 67

Tannery workers work in hazardous work environment

Agree 58.3 65.7 63.6 48.9 56.7 174

Disagree 41.7 34.3 36.4 51.1 43.3 110

Tannery workers are exposed to many hazardous chemicals

Agree 50.0 68.6 54.6 48.9 61.3 161

Disagree 50.0 31.4 45.5 51.1 38.7 123

Hazardous tissues involve in tanning process

Agree 41.7 58.6 50.3 48.9 76.4 146

Disagree 58.3 41.4 49.7 51.1 23.6 138

Total 100.0 100.0 100.0 100.0 100.0 284

Table 3. 
Awareness about the health hazard involved in tanning process by their type of work they usually do in tannery.
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3.3. Qualitative measure of environmental exposure by type of work

The chemicals used in tanning processes are not consumed but discharged 
into the environment as effluents. Effluents contain organic matter, chromium, 
sulphides, and solid waste. Qualitative assessment of exposure at the workplace 
may be a useful tool for evaluating hazardous working conditions. Table 5 pres-
ents qualitative measures of environmental exposure by different work categories. 
The results show that more than half (54%) of the workers engaged in beam 
housework followed by wet finishing (44%) and miscellaneous work (43%) had 
moderate to high exposure to chemicals. About one-third of Beamhouse work-
ers (33%) and over a quarter (26%) of the wet finishing had moderate to high 
dermal contact with the chemicals. Further, 63 percent of the workers engaged in 
Beamhouse work, 51 percent doing miscellaneous work, 47 percent in wet finish-
ing, and 36% in dry finishing reported exposure to dust. Furthermore, 50 percent 
of the beam house workers, 43 percent workers in wet finishing, 34 percent in 
miscellaneous work, and 30 percent in dry finishing had moderate to high expo-
sure to ergonomic stressors.

3.4 Preventive measure and experiencing the different working condition

The preventive and safety measures appropriate for the work are presented in 
Table 6. The highest use of gloves and masks is seen in Beamhouse work (12 & 
13% respectively), wet finishing (10 & 16%), miscellaneous (9 & 17%), and dry 
finishing (6.3 and 9%). Most tannery workers (69–92%), temporary as well as 
permanent, reported that they were involved in loading and unloading of raw hides 
manually in tannery premises. Only a small proportion (4.3–10%) used trolleys 
for loading and unloading. A substantial proportion of tannery workers had high 
exposure to humidity (69–88%), heat (69–84%), noise (78–87%). Additionally, 
most (51–63%) had become accustomed to the smell of hide. Most tannery workers 
also reported that exhaust fans (88–99%).

Statements Beam 
house

Wet 
finishing

Dry 
finishing

Miscellaneous Overall (N)

Tannery work is very hazardous in nature

Agree 62.5 82.9 80.4 61.7 51.4 217

Disagree 37.5 17.1 19.6 38.3 48.6 67

Tannery workers work in hazardous work environment

Agree 58.3 65.7 63.6 48.9 56.7 174

Disagree 41.7 34.3 36.4 51.1 43.3 110

Tannery workers are exposed to many hazardous chemicals

Agree 50.0 68.6 54.6 48.9 61.3 161

Disagree 50.0 31.4 45.5 51.1 38.7 123

Hazardous tissues involve in tanning process

Agree 41.7 58.6 50.3 48.9 76.4 146

Disagree 58.3 41.4 49.7 51.1 23.6 138

Total 100.0 100.0 100.0 100.0 100.0 284

Table 3. 
Awareness about the health hazard involved in tanning process by their type of work they usually do in tannery.
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Beam 
house

Wet 
finishing

Dry 
finishing

Miscellaneous
work

Chi-square N

Chemicals in the 
Air1

No exposure 25.0 24.3 30.1 17.0 χ2 = 8.09
p < 0.231

74

Low exposure 20.8 31.4 37.1 40.4 99

Moderate/ High 
exposure

54.2 44.3 32.8 42.6 111

Dermal exposure to chemicals2

No exposure 33.3 24.3 32.2 17.0 χ2 = 16.43
p < 0.012

79

Low exposure 33.3 50.0 49.0 74.5 148

Moderate/ High 
exposure

33.4 25.7 18.8 8.5 57

Airborne dust3

No exposure 25.0 21.4 34.3 17.0 χ2 = 12.28
p < 0.056

78

Low exposure 12.5 31.4 29.3 31.9 82

Moderate/ High 
exposure

62.5 47.2 36.4 51.1 124

Ergonomic 
stressors4

No exposure 20.8 18.6 37.1 19.2 χ2 = 14.15 
p < 0.028

80

Low exposure 29.2 38.6 32.8 46.8 103

Moderate/ High 
exposure

50.0 42.8 30.1 34.0 101

Total 100.0 100.0 100.0 100.0 284
1Chemicals in the air (no exposure, low exposure, moderate exposure, high exposure, very high exposure) was based 
on qualitative rating of exposure assessment as [0] No exposure: no contact with agent, agent is used in workplace 
but is very unlikely to result in exposure to workers involved. [1] Low exposure: infrequent contact with agent at 
low concentrations, Agent is used in a closed/controlled system; there are no specific activities that enhance exposure; 
exposure takes place because of presence at the shop floor. [2] Moderate exposure: frequent contact with agent at low 
concentrations, Agent is used throughout the closed/controlled process and exposure mainly occurs by passive contact; 
infrequent contact is needed with the agent. [3] High exposure: Frequent contact with agent at high concentrations, 
Nature of the production process and associated manual activities makes regular contact necessary; agent causes 
exposure during manual activities and around particular sources such as presses, drums. [4] Very high exposure: 
Frequent contact with agent at very high concentrations, Agent is used in manual activities that introduce frequent 
peak exposures such as cleaning, opening a press, spraying paint.
2Dermal exposure to chemicals (no exposure, moderate exposure, high exposure) was based on qualitative rating of 
exposure assessment as [0] No skin contact: no contact with agent. [1] Moderate exposure: infrequent skin contact 
with agent contact occurs during specific activities that are not part of the daily work routine. [2] High exposure: 
frequent skin contact with agent regular contact is unavoidable due to particular activities in daily work practice.
3Another important variable airborne dust (no exposure, low exposure, moderate exposure, high exposure, very 
high exposure) was based on qualitative rating of exposure assessment as [0] No exposure: clear visibility. [1] Low 
exposure: visibility more than 10 m. [2] Moderate exposure: visibility between 5 to 10 m. [3] High exposure: visibility 
between 1 to 5 m. [4] Very high exposure: visibility less than 1 m.
4Ergonomic stressors (no exposure, low exposure, moderate exposure, high exposure, very high exposure) was based 
on qualitative rating of exposure assessment as [0] No exposure: does not occur (< 10% of work time). [1] Low 
exposure: less than 25% of daily work time. [2] Moderate exposure: 25–49% of daily work time. [3] High exposure: 
50–74% of daily work time. [4] Very high exposure: 75% or more of daily work time. Exposure of waste water of 
chromium (no exposure, moderate exposure, high exposure) was based on qualitative rating of exposure assessment 
as [0] No exposure: no contact with chromium water. [1] Moderate exposure: infrequent contact with chromium 
water. [2] High exposure: frequent contact with chromium water.

Table 5. 
Qualitative measures of environmental exposure by their type of work among the tannery workers.
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4. Discussion

The results from this study of male tannery workers revealed that the workers 
were exposed to chemicals, leather dust, which contains chromium, and physical 
hazards. A substantial proportion of the tannery workers reported awareness 
of the health risks of the various tanning processes. The physical and cognitive 

Variables Beam 
house

Wet 
finishing

Dry 
finishing

Miscellaneous 
work

Overall Number 
(N)

Use of glove

Often 12.5 10.0 6.3 8.5 8.1 23

Sometimes 41.7 50.0 51.7 42.6 48.9 139

Never 45.8 40.0 42.0 48.9 43.0 122

Use of mask

Often 12.5 15.7 9.0 17.0 12.3 35

Sometimes 29.2 48.6 49.0 42.6 46.1 131

Never 58.3 35.7 42.0 40.4 41.6 118

Involved in loading and unloading of raw hides manually

Yes 91.7 90.0 69.2 87.2 79.2 225

No 8.3 10.0 30.8 12.8 20.8 59

Involved in loading and unloading of raw hides by trolley

Yes 8.3 8.6 9.8 4.3 8.5 24

No 91.7 91.4 90.2 95.7 91.5 260

Feeling humidity in tannery premises

Yes 87.5 84.3 68.5 72.3 74.7 212

No 12.5 15.7 31.5 27.7 25.3 72

Feeling heat in tannery premises

Yes 79.2 84.3 69.2 80.8 75.7 215

No 20.8 15.7 30.8 19.2 24.3 69

Feeling extreme noise in tannery premises

Yes 83.3 87.1 78.3 85.1 82.0 233

No 16.7 12.9 21.7 14.9 18.0 51

Comfortable with smell of hides

Yes 62.5 51.4 54.6 53.2 54.2 154

No 37.5 48.6 45.5 46.8 45.8 130

Exhaustive fan

Yes 87.5 98.6 96.5 95.7 96.3 273

No 12.5 1.4 3.5 4.3 3.7 11

Total 100.0 100.0 100.0 100.0 100.0 284

Table 6. 
Percentage of tannery workers who use preventive measures and experienced different environmental 
conditions in tannery premises by their type of work.
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difficulty levels of the job in tanneries were like previous studies [8–10]. It is 
essential to mention here that there are very few studies conducted on tannery 
workers in the Indian context.

The results of our study validate the need for further efforts to minimize 
hazardous occupational health risks among tannery workers. However, findings 
depict tannery workers aged 36 years & above are less likely to be aware of the 
hazardous work environment, and malignant tissues involved in the tanning pro-
cess, lack of protective equipment and safety devices showed a significant double 
risk for occupational health and injuries [11–14]. Previous findings agree with a 
study on salt workers found that there is a considerable gap between their knowl-
edge and practices, along with protective measures [15]. Furthermore, a study 
conducted on chronic conditions, workplace safety, and job demands in Colorado 
revealed that non-provision of workplace safety led to employees’ chronic health 
conditions and contributed to absenteeism and poor job performance. It also 
influences the physical and cognitive difficulties of the workers associated with 
the work [16]. Other factors also significantly affect the perceptions of health 
risks: age, education, religion, caste, media exposure, and standard of living 
index. Workers reported that they are aware that they have the chance of getting 
respiratory problems, skin complaints, eye-related, and gastrointestinal prob-
lems from the tannery. A substantial proportion of workers experienced severe 
conditions, such as humidity (69–88% of those surveyed), heat (69–84%), noise 
(78–87%); they had also got used to the smell of hides (51–63%). Comparable 
outcomes found by a study led in some developing countries concentrating on 
the upshot of work-related acquaintance to noise and heat on the health of the 
workers. Results portray that those who worked in the foundry had high thermal 
stress, high noise levels, high visual defects, high muscle cramps problem, high 
visual disability and describe non-use of protective equipment and poor occupa-
tional hygiene and safety measures were also affected the health problem among 
workers [17–20]. Our study recommended that leather dust exposure be reduced 
by providing gloves and masks and by installing a hood duct to provide better 
ventilation and removal of leather dust from the work area as also recommended 
by previous researches [21].

This research also suggested risks should be assessed for their potential conse-
quences on health. Liquid effluents contain organic matter, chromium, sulfides, 
and solid wastes. A qualitative assessment of exposure showed that moderate to 
high exposure to chemicals and also contacted them. It has been reported from the 
literature that the workers on exposure to leather dust, which contains chromium 
in the protein-bound form, exhibited a higher mean concentration of urinary and 
blood chromium [8]. The workers engaged in beam housework, miscellaneous 
work, wet finishing, and dry finishing also reported moderate to high exposure 
to dust and ergonomic stressors. The use of safety gear was the highest in beam 
housework, followed by wet finishing, miscellaneous work, and dry finishing. This 
study also recognized a lack of awareness of the health risks in tannery operations 
and shortcomings in the use of preventive measures. Employers must raise aware-
ness of health risks and ensure compliance with safety measures. But at the same 
time, qualitative results of focused group discussion with workers from small scale 
industries in Tanzania show high levels (>90%) of self-reported exposure to health 
problems, and low use of protective measures [22]. In continuation of the previ-
ous findings, a case study of electroplating sector workers in the United Kingdom 
showed that the employees had sound knowledge of the hazardous nature of 
chemicals used at the workplace [23].
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An intervention study focused on prevention of work-related skin problems 
assessed the occupational health and safety among wet workers. The study found 
significant behavior change and fewer skin problems among workers in the inter-
vention group as compared to the control group. The intervention was successful in 
enhancing knowledge and changing behavior [24]. Literature suggests most work-
ers had an essential awareness of the existence of occupational health and safety 
legislation, but they were unaware of their legal responsibilities. They were found to 
have minimal occupational and safety training [25–29].

5. Conclusion

The findings of this study reveal that the tannery workers work in a very hazard-
ous work environment and susceptible to health risks. Although, tannery workers are 
less aware of the health hazard involved in the tanning process and even not aware of 
the exposure to hazardous chemicals at the work place. Evidence from the qualitative 
measures of environmental exposure pointed out that they work in different activi-
ties at the tannery and having different exposures. Further, the study findings reveal 
that tannery workers are not utilizing the appropriate preventive measures as per the 
protocol. The outcomes of the study give a clear indication of the effect of the work-
station environment on the health status of workers and require the use of adequate 
measures to improve the facilities and thereby the health status of tannery workers.
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study on salt workers found that there is a considerable gap between their knowl-
edge and practices, along with protective measures [15]. Furthermore, a study 
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industries in Tanzania show high levels (>90%) of self-reported exposure to health 
problems, and low use of protective measures [22]. In continuation of the previ-
ous findings, a case study of electroplating sector workers in the United Kingdom 
showed that the employees had sound knowledge of the hazardous nature of 
chemicals used at the workplace [23].
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Chapter 7

Muscle Health: The Gateway to 
Population Health Management
Thomas Gilliam and Paul Terpeluk

Abstract

The muscle on your frame is a prime indicator of health and longevity. Dr. Paul 
Terpeluk with the Cleveland Clinic has stated that muscular strength is the new 
vital sign of workplace health and safety. Research studies focusing on Type II 
diabetes, cardiovascular disease, musculo-skeletal injuries, certain cancers and the 
delay of dementia have shown a strong correlation between disease prevention and 
muscular strength. IPCS’ database of over 500,000 strength tests have shown a 
workers’ absolute strength today is at least 14% weaker than the worker 15 years ago 
and weighs about 8 pounds more. Over the last 10 years, there has been a significant 
shift by 52% with an increase in the number of workers with a BMI of 35 or greater. 
The Cleveland Clinic implemented a new hire muscular strength assessment to 
place new hire applicants into jobs that match their physical capability in 2011. The 
outcomes show a statistically significant reduction in number of employee health, 
pharmacy and workers’ compensation claims and costs with overall savings near 
$25 million. Musculo-skeletal health of the worker can be improved. When a worker 
maintains good muscular strength, the worker is more productive, has fewer medical 
claims and workers’ compensation claims.

Keywords: muscle health, muscle strength, musculo-skeletal, disease prevention, 
cost savings

1. Introduction

Population Health continues to expand especially as new research demonstrates 
ways to better manage a person’s health. One area of interest is the impact muscle 
has on enhancing health and disease prevention [1–12]. A healthy and strong muscle 
mass increases the chance of better managing and preventing certain diseases such 
as Type II diabetes, cardiovascular disease, certain cancers, dementia and hyperten-
sion to name a few [3–5]. A healthy muscle mass also helps in maintaining a healthier 
body weight, the ability to sustain an adequate overall body metabolism with age and 
an enhanced immune system to help fight off various viruses and disease [6, 8, 9]. 
Muscular strength with aging puts individuals at greater risk for sarcopenia (loss of 
muscle) not only for the diseases already mentioned by also for slips, falls, function-
ality and frailty [4, 11–12].

2. Research general

In 2006, Wolfe discussed the underappreciated role of muscle in health and 
disease [1]. He discussed the importance of future research to include factors 
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related to muscle mass, strength and metabolic syndrome. Wolfe focused on 
the importance of muscle protein and the pool of amino acids in maintaining 
a relatively constant plasma glucose concentration. He also discussed the role 
muscle plays in obesity and Type II diabetes. Argiles and associates in 2016 sup-
ports Wolfe’s research on the importance of muscle regulating protein metabolism 
throughout the body [4]. Both of these studies strongly support maintaining a 
healthy and strong muscle mass throughout one’s lifespan especially to prevent 
sarcopenia and certain diseases. This was further emphasized by Mrowka and 
Westphal in their article on “skeletal muscle in the fight against chronic disease” 
published in 2018 [5]. DeCarvalho and associates showed an inverse relationship 
between skeletal muscle mass adjusted for weight and BMI with metabolic syn-
drome in both males and females [2]. Their study researched 689 adults between 
the ages of 20–59. Mesinovic and associates discussed the connection between 
sarcopenia and Type II diabetes [10]. The loss of muscle alters glucose uptake in 
the muscle leading to more glucose in the blood which increases the risk of Type II 
diabetes.

2.1 Research sarcopenia

Sarcopenia is a critical concern not just because of the loss of muscle and its 
ability to fight disease and infection, but because the individual is at greater risk 
for slips, falls and injury [4, 11–16]. If not remedied, the loss of muscle can lead to a 
frail state which can be fatal [4]. Every day functionality and daily activities become 
more difficult to perform with the loss of muscle. Muscle protein breaks down 
and rebuilds daily. Sarcopenia can start as early age of 25 and accelerates after age 
60 years and sometimes sooner. The inability to rebuild muscle protein as the body 
ages contributes to sarcopenia. It should be noted that as the body loses muscle, the 
loss of muscle strength (dynapenia) occurs more rapidly. It also should be noted 
that obese individuals are at greater risk for sarcopenia.

2.2 Research inflammation

Inflammation is associated with most chronic diseases [8, 9, 17]. There is 
compelling evidence that shows physical activity to include strength training offers 
a defense to chronic diseases. David Nieman discussed the link between physical 
activity and the body’s immune system [9]. While there is compelling evidence 
to suggest that physical exercise will enhance the body’s immune system, there is 
also evidence that suggests lengthy, intense workout sessions might be harmful to 
the body’s immune system. Nieman suggests physical activity workouts should be 
no more than 60-minutes at a moderate-vigorous intensity to safely enhance the 
immune system [9].

2.3 Research cancer

One area of research that has increased dramatically focuses on muscle mass and 
strength related to cancer treatment and prevention [18–28]. Caan and associates in 
2018 showed that women with non-metastatic breast cancer had 41% better chance 
of surviving with a healthier muscle mass compared to sarcopenic non-metastatic 
breast cancer patients [18]. The American College of Sports Medicine (ACSM) has 
published research showing the impact physical activity has in lowering the risk of 
at least 7 different cancers and increasing survivability [22–24, 26, 27]. ACSM rec-
ommends a variety of physical activities to include resistance training (strength), 
aerobic and balance with options for light, moderate or vigorous intensity. The 
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ACSM and the National Academy of Sports Medicine certify health and exercise 
professionals to work directly with cancer patients to improve their strength and 
muscle mass.

2.4 Research mortality

There is evidence demonstrating muscular strength as a predictor of mortality 
in a healthy population [29–34]. A meta-analysis by Garcia-Hermosa and colleagues 
show that individuals with good upper body and lower body strength have lower risk 
of mortality regardless of age [29]. ACSM has published numerous research studies 
demonstrating the effectiveness of resistance training on health for individuals 
from 15 to 90 plus years old [22–24, 26, 27]. Moberg recently published data about 
the significance of a “muscle memory” found in each myonucleous [30]. This study 
focused on how much impact does resistance training when done earlier in life has 
on muscle later in life. It appears that if resistance training was done earlier in life 
that your muscle will retrain faster in terms of regaining strength compared to if you 
are just beginning. The research is new and so there are many unanswered questions 
such as how much faster will strength return, will it return to previous strength 
levels and how long does the “muscle memory” retain previous strength levels? But 
the research also shows that it is never too late in life to reap the benefits of resistance 
training. Research shows the human body is able increase strength levels at any 
age – even those individuals in their 80’s and 90’s [22–24, 26, 27]. This is extremely 
important in preventing sarcopenia which can lead to frailty as well as cachexia 
which occurs with some diseases such as cancer [4, 28].

2.5 Research industrial worker

Despite the incredible abundance of research showing how a healthy muscle 
mass leads to a healthier lifestyle, the worker today in general is weaker and heavier 
than the worker 25 years ago. One reason for this is that physical demands of 
many jobs have been decreased due to robots and other ergonomic assists [35, 36]. 
Automation is good, especially in industry. It contributes to a safer workplace. But 
automation greatly diminishes the physical demands of the job which has impacted 
the overall health of the industrial worker.

Since 1960, the percentage of moderate intensity physically demanding jobs 
in the United States has decreased from about 50% to 20% in 2010, but the light 
intensity jobs have increased from 38% to about 55% [35]. Sedentary jobs increased 
as well from 15–22%. Most of these changes took place because of automation. This 
means the amount of physical work done by today’s worker has greatly diminished.

Unfortunately, the less physically active the worker becomes, the greater the 
risk for injury and certain diseases. Some of this increased risk occurs because 
of an increase in body weight (fat weight) tied to the loss of muscle mass and 
strength.

3. IPCS

Industrial Physical Capability Services, Inc. (dba IPCS) performs muscular 
strength assessments for industry in the United States using isokinetic equipment 
for shoulder and knee flexion and extension at 60 degrees per second [37, 38]. 
Between 2005 and 2019, 406,731 strength tests were completed (327,913 males and 
78,818 females). To compare changes in muscular strength, an analysis was made 
comparing the year 2005 to 2019 (a 15-year span).
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Despite the incredible abundance of research showing how a healthy muscle 
mass leads to a healthier lifestyle, the worker today in general is weaker and heavier 
than the worker 25 years ago. One reason for this is that physical demands of 
many jobs have been decreased due to robots and other ergonomic assists [35, 36]. 
Automation is good, especially in industry. It contributes to a safer workplace. But 
automation greatly diminishes the physical demands of the job which has impacted 
the overall health of the industrial worker.

Since 1960, the percentage of moderate intensity physically demanding jobs 
in the United States has decreased from about 50% to 20% in 2010, but the light 
intensity jobs have increased from 38% to about 55% [35]. Sedentary jobs increased 
as well from 15–22%. Most of these changes took place because of automation. This 
means the amount of physical work done by today’s worker has greatly diminished.

Unfortunately, the less physically active the worker becomes, the greater the 
risk for injury and certain diseases. Some of this increased risk occurs because 
of an increase in body weight (fat weight) tied to the loss of muscle mass and 
strength.

3. IPCS

Industrial Physical Capability Services, Inc. (dba IPCS) performs muscular 
strength assessments for industry in the United States using isokinetic equipment 
for shoulder and knee flexion and extension at 60 degrees per second [37, 38]. 
Between 2005 and 2019, 406,731 strength tests were completed (327,913 males and 
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Table 1 shows the physical characteristics of those new hire industrial appli-
cants tested in 2005 compared to 2019 based on gender. Due to unequal sample 
sizes and unequal variances, the Kolmogorov–Smirnov Test was used to test for 
significance within gender between 2005 and 2019. There was no significant 
difference for age (>.001) within gender between 2005 and 2019. Height, weight 
and BMI was significantly different within gender between the two time periods. 
The female body weight increased most between 2005 and 2019 (+9.5 pounds). 
The BMI increased for both genders.

Changes in the absolute strength of the shoulder and knee flexors and extensors 
of the worker by age group between 2005 and 2019 is shown in Table 2. The absolute 
shoulder strength and knee strength decreased significantly (<.001) between 2005 
and 2019 for males and females.

Figure 1. 
Changes in absolute shoulder strength (ft. pds.) of the worker by age group.

Figure 2. 
Changes in absolute knee strength (ft. pds.) of the worker by age group.
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Changes in the absolute strength of the shoulder and knee flexors and extensors 
of the worker by age group between 2005 and 2019 are shown in Figures 1 and 2, 
respectively.

Figure 1 shows for each age group that the shoulder strength is anywhere from 
14.5% to 18.9% weaker in 2019 compared to 2005.

Figure 2 shows for each age group the absolute knee strength is anywhere from 
18.2% to 22.2% weaker in 2019 compared to 2005. Both Figures 1 and 2 show 
substantial difference in the strength of the worker between 2005 and 2019. Figure 3 
shows the differences between years by age groups as a percent change.

The first three figures show the absolute shoulder and knee strength has 
decreased on average by 18% across all age groups between 2005 and 2019. The 
figures also show after the 40–49 age group there is a rapid decrease in absolute 

Figure 3. 
Percent deficit in shoulder and knee strength between 2005 and 2019.

Figure 4. 
Percent changes in number of Workers for each BMI category.
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strength which supports the concept of loss of muscle mass and strength with aging 
along with an increase in sedentary lifestyles. Interestingly, the youngest age group 
(20–29) had the greatest deficit for the shoulder and knee strength when compared 
to the three age groups between 30 and 59. This is a reflection on the sedentary 
lifestyles found in children and youth which then carries over into industry.

During the IPCS testing process, height (in) and weight (pds) are measured. 
For research purposes IPCS calculates Body Mass Index (BMI) to monitor trends in 
obesity within the workplace. Figure 4 compares the changes in the percent number 
of workers in each BMI category from 2005 to 2019. IPCS looks at changes in BMI 
for the category 50 or more or extreme morbid obesity. When comparing 2005 to 
2019, the overweight category (BMI 25–30) decreased from 38–32% whereas the 
BMI categories equal to severe obesity (BMI 35 or more) and greater increased from 
13.6% to 20.7% which represents a 52.2% increase. It is these higher BMI categories 
associated with an increase in certain diseases such as Type II diabetes, hypertension 
and cardiovascular disease. Further, work by Ostebye in 2007 has shown that those 
workers with a BMI of 35 or more have 2 times the number of soft tissue injuries,  
7 times the workers’ compensation costs and 13 times more lost work days [39].

4. Research study Cleveland clinic

IPCS has been involved providing a comprehensive strength screening evaluation 
for the new hires for the Cleveland Clinic since January 2011 [40]. This has resulted 
in the collection of new hire data related to strength and medical claims which have 
been studied from 2011 through 2017.

4.1 Research study design

This quasi-experimental, non-randomized study was conducted at Cleveland 
Clinic in northeast Ohio. It was designed to assess the impact of a strength screening 
assessment for nurses used at the time of hire, and compare the difference in health 
plan costs to newly employed nurses who did not receive the strength screening. 
Participants were identified from the applicant pool as part of the new hire process 
from January 2008 through December 2017. Applicants were either registered nurses, 
licensed vocational nurses, licensed practical nurses, or patient care nursing assis-
tants applying for a nursing position in any unit of the hospital. The interviewing 
process for potential candidates consisted of an online application, followed by a 
phone interview and then an in-person interview if warranted. Nurses that passed 
these initial requirements for selection were then scheduled for a physical exam and 
a drug screen. A strength assessment screening was added to the existing hiring 
protocol as the last segment of the interview process for nurses hired from January 
2011 through December 2017.

Nurses hired in January 2008 through December 2010, prior to the strength 
assessment screening implementation, served as a Historical Comparison Group. 
There were no significant environmental or business practice changes observed 
during this time period from January 2008 through December 2017, and health 
plan coverage did not change across the two time frames. The only difference in 
the selection process in 2011–2017 compared to 2008–2010 was the addition of 
the physical capability evaluation (PCE™). The project was overseen by hospital 
administrators, and conducted based on quality improvement protocols. Given 
that this was a retrospective analysis of a hiring practice policy, and not a formal 
research study, Institutional Review Board approval or research consent was not 
required.
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The strength screening was conducted through an objective physical capability 
evaluation (PCE™). The PCE is designed to measure the applicant’s isokinetic force 
generating capability (strength) of muscle groups based on the outcomes of a defen-
sible job task analysis (JTA) [37]. The JTA was conducted according to guidelines of 
the Americans with Disabilities Act of 1990 (ADA) to determine the skills necessary 
to safely and effectively perform the essential functions associated with the nursing 
duties (e.g., lifting, carrying, bending, stooping, climbing, etc.). These validation 
studies were used to identify appropriate cut-off scores using the U.S. Department 
of Labor strength definitions for medium, heavy and very heavy job tasks [41]. It 
was determined that the “target score” for the nursing job category would be set at 
the medium strength level. The results of the JTA indicated that movement patterns 
of the major muscle groups involved with shoulder flexion and extension and knee 
flexion and extension were critical to safely performing the essential functions of 
the nursing jobs.

The PCE testing was conducted in the Occupational Medicine department, in 
a controlled environment using isokinetic equipment and a standardized testing 
process (tested at 60 degrees per second, two sets of five repetitions flexion and 
extension for knees and shoulders) administered by trained professionals [38]. To 
improve reliability of the measure, health system physical therapists and athletic 
instructors were trained and observed for proper technique administering the PCE, 
verifying that they completed the evaluation correctly. PCE results were collected 
at the time of conducting the assessment, and submitted to a centralized database 
for data interpretation. These objective evaluations were then interpreted by IPCS 
(a third party company). The interpretation included isokinetic measurements 
through:

1. a force curve analysis in which the applicant’s force curves generated were 
compared to an unmatched normative force curve derived from nearly 
500,000 normative curves in the existing database;

2. a body muscle symmetry analysis which involved comparing the applicant’s 
right and left shoulder and knee scores, agonist to antagonist muscle groups 
and upper and lower body scores to a normative database consisting of more 
than 500,000 normative symmetry scores;

3. assessing the applicant’s strength to body weight ratio score.

The screening took approximately 30 minutes to complete per applicant.
PCE data were analyzed based on proprietary algorithms, and scores were 

electronically returned to Human Resources through summary reports [37]. An 
applicant was recommended for hire if the PCE strength screening score was equal 
to or greater than the “target score”.

4.2 Research study data sources and analysis

Medical claims cost data for the first 12-months of employment were obtained 
for each annual cohort from the employer-sponsored health plan. The analyses 
include data for all newly hired nurses that have 12-months of continuous enroll-
ment in the employer-sponsored health plan after their hire date.

Total annual and per employee per month (PEPM) paid medical costs were 
calculated for nurses hired in each of the three years prior to initiation of the 
PCE (2008–2010), as well as for nurses hired after the PCE program was initiated 
(2011–2017).
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obesity within the workplace. Figure 4 compares the changes in the percent number 
of workers in each BMI category from 2005 to 2019. IPCS looks at changes in BMI 
for the category 50 or more or extreme morbid obesity. When comparing 2005 to 
2019, the overweight category (BMI 25–30) decreased from 38–32% whereas the 
BMI categories equal to severe obesity (BMI 35 or more) and greater increased from 
13.6% to 20.7% which represents a 52.2% increase. It is these higher BMI categories 
associated with an increase in certain diseases such as Type II diabetes, hypertension 
and cardiovascular disease. Further, work by Ostebye in 2007 has shown that those 
workers with a BMI of 35 or more have 2 times the number of soft tissue injuries,  
7 times the workers’ compensation costs and 13 times more lost work days [39].

4. Research study Cleveland clinic

IPCS has been involved providing a comprehensive strength screening evaluation 
for the new hires for the Cleveland Clinic since January 2011 [40]. This has resulted 
in the collection of new hire data related to strength and medical claims which have 
been studied from 2011 through 2017.

4.1 Research study design

This quasi-experimental, non-randomized study was conducted at Cleveland 
Clinic in northeast Ohio. It was designed to assess the impact of a strength screening 
assessment for nurses used at the time of hire, and compare the difference in health 
plan costs to newly employed nurses who did not receive the strength screening. 
Participants were identified from the applicant pool as part of the new hire process 
from January 2008 through December 2017. Applicants were either registered nurses, 
licensed vocational nurses, licensed practical nurses, or patient care nursing assis-
tants applying for a nursing position in any unit of the hospital. The interviewing 
process for potential candidates consisted of an online application, followed by a 
phone interview and then an in-person interview if warranted. Nurses that passed 
these initial requirements for selection were then scheduled for a physical exam and 
a drug screen. A strength assessment screening was added to the existing hiring 
protocol as the last segment of the interview process for nurses hired from January 
2011 through December 2017.

Nurses hired in January 2008 through December 2010, prior to the strength 
assessment screening implementation, served as a Historical Comparison Group. 
There were no significant environmental or business practice changes observed 
during this time period from January 2008 through December 2017, and health 
plan coverage did not change across the two time frames. The only difference in 
the selection process in 2011–2017 compared to 2008–2010 was the addition of 
the physical capability evaluation (PCE™). The project was overseen by hospital 
administrators, and conducted based on quality improvement protocols. Given 
that this was a retrospective analysis of a hiring practice policy, and not a formal 
research study, Institutional Review Board approval or research consent was not 
required.
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The strength screening was conducted through an objective physical capability 
evaluation (PCE™). The PCE is designed to measure the applicant’s isokinetic force 
generating capability (strength) of muscle groups based on the outcomes of a defen-
sible job task analysis (JTA) [37]. The JTA was conducted according to guidelines of 
the Americans with Disabilities Act of 1990 (ADA) to determine the skills necessary 
to safely and effectively perform the essential functions associated with the nursing 
duties (e.g., lifting, carrying, bending, stooping, climbing, etc.). These validation 
studies were used to identify appropriate cut-off scores using the U.S. Department 
of Labor strength definitions for medium, heavy and very heavy job tasks [41]. It 
was determined that the “target score” for the nursing job category would be set at 
the medium strength level. The results of the JTA indicated that movement patterns 
of the major muscle groups involved with shoulder flexion and extension and knee 
flexion and extension were critical to safely performing the essential functions of 
the nursing jobs.

The PCE testing was conducted in the Occupational Medicine department, in 
a controlled environment using isokinetic equipment and a standardized testing 
process (tested at 60 degrees per second, two sets of five repetitions flexion and 
extension for knees and shoulders) administered by trained professionals [38]. To 
improve reliability of the measure, health system physical therapists and athletic 
instructors were trained and observed for proper technique administering the PCE, 
verifying that they completed the evaluation correctly. PCE results were collected 
at the time of conducting the assessment, and submitted to a centralized database 
for data interpretation. These objective evaluations were then interpreted by IPCS 
(a third party company). The interpretation included isokinetic measurements 
through:

1. a force curve analysis in which the applicant’s force curves generated were 
compared to an unmatched normative force curve derived from nearly 
500,000 normative curves in the existing database;

2. a body muscle symmetry analysis which involved comparing the applicant’s 
right and left shoulder and knee scores, agonist to antagonist muscle groups 
and upper and lower body scores to a normative database consisting of more 
than 500,000 normative symmetry scores;

3. assessing the applicant’s strength to body weight ratio score.

The screening took approximately 30 minutes to complete per applicant.
PCE data were analyzed based on proprietary algorithms, and scores were 

electronically returned to Human Resources through summary reports [37]. An 
applicant was recommended for hire if the PCE strength screening score was equal 
to or greater than the “target score”.

4.2 Research study data sources and analysis

Medical claims cost data for the first 12-months of employment were obtained 
for each annual cohort from the employer-sponsored health plan. The analyses 
include data for all newly hired nurses that have 12-months of continuous enroll-
ment in the employer-sponsored health plan after their hire date.

Total annual and per employee per month (PEPM) paid medical costs were 
calculated for nurses hired in each of the three years prior to initiation of the 
PCE (2008–2010), as well as for nurses hired after the PCE program was initiated 
(2011–2017).
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4.3 Research study results

Of the 16,113 nurses who were included in this study, 85% were females and 15% 
were males. There were no refusals to take the physical capability screening.

Table 3 shows the number of eligible nurses hired in each group. There were 
2481 eligible nurses hired in 2008–2010 in the Historical Comparison Group, and 
13,632 eligible nurses in the PCE Group. The total member months for the Historical 
Comparison Group was 15,788 months, and for the PCE™ Group the total was 
34,102 as shown in Table 3.

Figure 5 shows what percent of the new hires had medical claims for each group. 
The Historical group had significantly higher percentage of claims for those hired 
(57.4%) compared to those hired in the PCE group (28.4%).

As shown in Table 4, the difference for Average Medical Paid and the PEPM 
between the Historical Comparison Group and the PCE™ Group is $882 and $77.07, 
respectively. Due to unequal sample sizes and unequal variances, the Kolmogorov–
Smirnov Test was used to test for significance between the Historical Comparison 
Group and the PCE Group.

The costs to implement the PCE™ program for 2011–2017 were $1,192,672. To 
calculate the savings for medical claim costs, the average claim cost for Historical 
group was multiplied by the number of new hires for the PCE group (13,632) times 
the percentage of new hire applicants that had a claim for the Historical group 
(57.4%) which is $22,519,682 (Table 5). The actual medical claim cost for the PCE 
group was $7,722,524. The combination of a smaller percentage of claims for the 
PCE group along with the lower average medical claim cost resulted in $14,797,158 

Historical group PCE group

Number Hired 2481 13,632

Number Medical Claims 1425 3869

Number Member Months 15,788 34,102

Table 3. 
The number of new hires, medical claims and member months for each group.

Figure 5. 
Percentage of claims for each group based on number of new hires.
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in savings between 2011 and 2017 (Table 5). The return on investment for the 
program was $12.41.

The combination of increased fat weight and loss of muscular strength results in a 
substantial decrease in the worker’s strength to body weight ratio (SBW). (A worker’s 
strength should be proportionate to his/her body weight.) It is clear that workers 
with a healthy strength to body weight ratio perform better, are safer and have fewer 
employee health claim costs. An analysis of the Cleveland Clinic SBW data shows that 
those nurses with the lower SBW scores (1st Quartile) medical costs were about 42% 
more compared to those nurses with a higher SBW score (4th Quartile) as shown in 
Figure 6. A non-parametric test computed the statistical differences between the 
four quartiles. A Kolmogorov–Smirnov Test was used to test for significance between 
the first and fourth quartile which was significant at the .001 level (Figure 6).

Those individuals in the lower quartile have either weak absolute strength and/or 
excess body weight compared to those who are in the upper quartile who have good 

Average Medical Claim Cost 
Mean ± SD

Per Empl Per Month  
Mean ± SD

Kolmogorov–
Smirnov Test

Historical 
Group

$2878 ± 6930.73 $239.80 ± 577.49 <.001

PCE Group $1996 ± 4836.42 $165.73 ± 399.53 <.001

Table 4. 
Comparing average medical claim and PEPM costs between historical and PCE groups (means ± SD).

Total Medical Costs

No PCE $22,519,682

W/PCE $7,722,524

Savings $14,797,158

Table 5. 
Total savings resulting from the PCE program.

Figure 6. 
Comparing medical claim costs for nurses based on quartile measures.
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absolute strength and a health body weight. The SBW is a good measure and predictor 
of health and injury risk. The SBW also shows the importance of maintain a healthy 
muscle mass and healthy body weight throughout life.

4.4 Research study conclusions

The Cleveland Clinic study shows that it is possible to design a defensible 
strength test to be used in the selection process for physically demanding nursing 
jobs. This study shows the importance of physical strength specifically in the nursing 
profession. When a nurse’s physical capability is correctly matched to the physical 
demands of the job, a nurse can better meet the essential functions of the job and 
better serve patients. Also, the analysis of this study shows it is possible to hire 
through a work justified strength screening program a healthier worker who will 
have lower paid average medical and per employee per month costs in the first year 
of benefit eligibility. The results of this study support the premise that strength is a 
new vital sign of workplace health.

5. Conclusions

As automation continues to improve in the workplace and with fewer physi-
cally demanding jobs, the industrial worker will need to rely on means other than 
work to maintain a healthy and strong muscle mass. Without a resistance training 
intervention, the worker will continue to become weaker and heavier putting the 
worker at greater risk for injury and disease. This will lead to greater costs and 
absenteeism. How much of a responsibility will the employer have in providing 
such intervention programs remains to be seen. The intervention could be in short 
durations (10 minutes) several times a day at the workplace or providing some 
incentive to reimburse memberships at fitness centers. This is nothing new and 
it has not been very successful in the past. But making muscle health tied into a 
health/benefit deductible plan could improve participation rates in resistance 
training programs.

The research is now clear that muscle strength is the new vital sign of the 
worker’s physical health. Musculo-skeletal health of the worker can be improved. 
When a worker maintains good muscular strength, the worker is more productive 
and has fewer medical claims.
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Chapter 8

Physiological Stress Responses 
Associated with High-Risk 
Occupational Duties
Jennifer F. Chan and Judith P. Andersen

Abstract

Occupational stress is a pervasive problem that is relevant across the world. 
Stress, in combination with occupational hazards, may pose additive risks for health 
and wellbeing. This chapter discusses the influence of physical and psychosocial 
stressors on basal cortisol regulation as associated with higher-risk occupational 
duties among two subspecialties of police officers (frontline and special tactical unit 
officers). Results reveal significant differences in dysregulated cortisol awakening 
response associated with the higher risk duties among special tactical unit officers. 
In contrast, frontline officers with a lower objective occupational risk profiles report 
higher subjective stress levels. Dysregulated or maladaptive cortisol levels are associ-
ated with increased health risk. Thus, individuals working in high stress occupations 
with elevated cortisol profiles may be at increased risk of chronic health conditions. 
Results suggest that considering both objective physiological markers and subjective 
reports of stress are dually important aspects in designing interventions for police 
officers of differing subspecialties.

Keywords: stress, diurnal cortisol, occupational risk, HPA, fight-or-flight, police

1. Introduction

Most of the world’s population spends approximately a third of their adult life 
at work [1]. Interestingly, work also consistently remains a top cited source of adult 
stress (64% of 3602 surveyed United States adults) [2]. In the context of occupa-
tional health, the World Health Organization (WHO) defines occupational stress 
as the response when presented with work demands that do not match knowledge 
and abilities, thus, challenging the individual’s ability to cope; research suggests 
the most stressful types of work are those that provide excessive demands and 
pressures, low perception of control, and provides little support from others [3]. 
Occupational stress can manifest in physical symptoms, especially cardiovascular 
ailments; stress is linked to seven of the top ten causes of death in the world, with 
heart disease being the leading cause for men and women, and chronic occupational 
stress increasing coronary heart disease risk by 40–50% [4–6].

With occupational stress cited as such a pervasive part of our lives, there is great 
interest to better understand the impact that stress, in combination with objective 
occupational hazards, may have on physical and mental health. Thus it is critical 
to better understand how different workplace factors contribute to or exacerbate 
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stress. As occupational duties and stress exposure varies across occupations, occu-
pational stress sources (i.e., stressors) can be further separated into operational 
stressors (i.e., job content-inherent aspects of the occupation) and organizational 
stressors (i.e., job context-characteristics and behaviors of the organization and 
people of them) [7]. One route to understand how different levels of occupational 
stress can affect the body is by looking to varying levels of occupational risk exposure 
within a single occupation via its operational stressors.

Researchers have specialized in examining the effects of occupational respon-
sibilities [7–9], comparing risk subtypes within a high-risk occupation [10]. In a 
previous study [10], the authors focused on identifying the objective physiological 
stress associated with risk-subtype among police officers in comparison to the 
general public. This prior literature revealed that police had significantly higher 
physiological stress responses (i.e., basal cortisol regulation) in comparison to the 
general population, with the effect even more pronounced as objective occupational 
hazards increased (i.e., frontline vs. tactical police).

The goal of this chapter is to discuss stress of varying occupational risk profiles 
and objective hazards’ impact on physiological stress response, while considering 
participants’ subjective reports of stress. Specifically, the authors present analyses 
to assess subjective measures of stress to further stratify and identify specific 
factors that may drive objective physiological stress (i.e., basal cortisol regulation) 
trends observed in a police sample. We hypothesized a positive association between 
increased risk associated with objective occupational hazards and self-reported 
stressors. Specifically, that dysregulation in HPA function would be higher among 
tactical unit officers and this would align with both increased occupational hazards 
(objective) and self-reported occupational stressors (subjective).

2. The “fight-or-flight” response

Evolutionarily speaking, stress and our ability to respond to it is adaptive 
and essential for our survival. When presented with a potential threat, the body 
automatically engages in a series of adaptive physiological processes to maximize 
survival [11]. Colloquially this process is known as the “fight-or-flight” response. 
During fight-or-flight, the autonomic nervous system’s (ANS) two sub-systems are 
engaged: the sympathetic nervous system (SNS) is activated, and the parasympa-
thetic nervous system (PNS—responsible for calming and stabilizing the body) is 
suppressed. The Hypothalamic–Pituitary–Adrenal (HPA) axis is a critical system, 
producing a cascade of hormones that both maintain and dampen the fight-or-flight 
response when a threat is presented or removed, respectively.

While fight-or-flight is strictly a physiological response, it can be maintained 
and stimulated by psychological processes. The degree of activation among the 
SNS, PNS, and HPA axis is determined by an individual’s perception of how threat-
ening the stimulus is, and can be influenced by psychological factors (e.g., threat 
perception, anxiety, anticipation, perceived control over the situation, etc.) [12]. 
When a stimulus is perceived as stressful, the hypothalamus releases corticotropin-
releasing hormone (CRH), which subsequently triggers the pituitary gland to 
release of adrenocorticotropic hormone (ACTH). ACTH travels in the bloodstream 
to the adrenal glands, located above the kidneys, triggering the release of stress 
hormones glucocorticoids (i.e., cortisol) and catecholamines (e.g., epinephrine, and 
norepinephrine) [13].

Stress hormones act upon the SNS and PNS, and higher priority survival func-
tions such as heart rate, respiration, energy reserves, and short-term immunity are 
increased, while lower priority functions for threat response such as reproduction, 
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gastrointestinal activity, and long-term immunity are suppressed [14]. As a result, 
prolonged dysregulation of HPA activity can have systemic negative effects on 
regulatory processes in the body, thus increasing the risk of health conditions.

2.1 Cortisol

Cortisol (i.e., glucocorticoids) is a key regulating stress hormone in the human 
HPA axis cascade. Cortisol potentiates the effects of catecholamines on beta 
receptors (necessary for impacting peripheral receptors), suppresses immune 
function, and terminates the fight-or-flight response (via negative feedback loop) 
[15]. Cortisol is excreted in a dose–response manner to the level of perceived 
threat by the individual, meaning the greater the perceived threat, the more 
cortisol that is excreted [16].

Cortisol also has important regulatory functions outside times of stress; cortisol 
is additionally excreted in a systemic diurnal pattern over every 24-hour period 
cycle. Among healthy individuals, the diurnal pattern consists of higher levels upon 
waking, a significant peak around 30 minutes post-waking (i.e., the cortisol awak-
ening response—CAR), steady decline throughout the day, and reaches its lowest 
point in the middle of the night before again elevating again in the early hours of the 
next day [17].

2.2 Health risks of maladaptive stress responses

A normal diurnal cortisol pattern indicates individual ability to maintain and 
return to homeostasis after experiencing stress [16, 18, 19]. However, chronic or 
repeated stress and subsequent over-activation of the fight-or-flight response 
can exhaust the HPA axis, resulting in excessive cortisol secretion and eventually, 
dysregulated diurnal cortisol cycles. Systemically, cortisol influences a wide range 
of organs and functions including blood pressure regulation and metabolic activity  
[13, 20]. Thus, long-term, dysregulated cortisol levels significantly increase 
potential physical and mental illness risks [21]. Physical issues include but are not 
limited to, compromised immunity, diabetes, hypertension, and cardiovascular 
disease. Mental health associations include development of depression, anxiety, 
and psychophysiological PTSD symptoms, such as hyperarousal, and elevated heart 
rate [22, 23]. Measuring diurnal cortisol patterns, and distinguishing maladaptive 
patterns and their associated triggers, are critical for identifying potential health 
risks in populations.

3. High-risk occupations

High-risk occupations present a useful framework for studying the effect of 
chronic stress on health. By definition, high-risk occupations include work that may 
be disproportionately exposed to hazardous work environments (e.g., construction, 
materials handling, emergency response, military) [24]. High-risk occupations imply 
greater exposure to situations considered potentially dangerous, harmful, or threat-
ening, and potentially, chronically elevated stress responses and excessive cortisol 
release. Studying the effects of stress in high-risk occupations is also important 
when taking into consideration performance and duties that are expected to be 
executed when under stress. Occupational stress that influences performance can 
result in errors, lower productivity, burnout, or workplace injury, affecting not 
only the individual but straining the infrastructure of their workplace and health 
resources [25]. While there are many different types of high-risk occupations, 
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this chapter will focus on the occupation of policing and two subspecialties as an 
example, given the authors’ existing expertise in first responder stress, both from a 
physiological and psychological standpoint.

3.1 Police stress

Police are often the first to arrive to emergencies where they are regularly 
exposed to dangerous or threatening situations which pose possible harm to their 
physical and mental health. Previous literature has established that police exhibit 
stress responses during active duty and in training [26, 27]. Police occupational 
stress is significantly linked to poorer health, including lower physical and mental 
health, and higher physician-diagnosed morbidity, cardiovascular disease, and 
metabolic syndrome [28]. Heightened anticipatory threat anxiety in these high 
pressure environments can also result in reduced attentional control that influences 
active performance [29] and decision making tasks [30] (e.g., motor execution, 
inhibitory control, use-of-force decisions). Because police health significantly 
impacts their performance and communities, researchers have focused on under-
standing how models of physiological stress may apply to their operational stress 
conditions.

While previous research on police diurnal cortisol focused on the effects of 
factors such as shift-work, posttraumatic stress disorder (PTSD), sleep quality, and 
cardiovascular disease, there was limited research providing baseline norms for 
diurnal cortisol patterns as a function of occupational risk. Our research group has 
addressed an existing gap in the literature by examining diurnal cortisol patterns 
of police officers from different risk subspecialties, specifically, frontline and 
tactical police [10]. Frontline police officers’ duties include direct interaction with 
members of the community in response to unlawful acts witnessed while on patrol, 
or civilian-reported events. As frontline officers are frequently first to arrive to 
the scene, they also determine if further specialty units are needed to resolve an 
incident. Specialty units within a police service, such as tactical teams, are equipped 
with skills, tools, and training to respond to the highest risk incidents that are 
beyond the capabilities of an average frontline officer (e.g., active shooter events, 
barricaded suspects, hostage situations); in many police organizations, tactical 
units are required to first serve as a frontline officer before enrolling in specialized 
training to obtain and maintain advanced skills for such incidents [31, 32].

The authors’ prior work revealed objective evidence that police had higher 
diurnal cortisol patterns in comparison to the general population, especially within 
30 minutes of waking (CAR). Cortisol levels also differed in respect to police sub-
specialties. Specifically, tactical officers (the highest risk subspecialty) displayed 
significantly higher CAR in comparison to frontline officers.

3.2 Present study

The goal of the present chapter is to take a deeper dive and stratify physiological 
differences between risk-subspecialties, by focusing on officers’ subjective reported 
stress. Because tactical officers have higher objective physiological stress and risk 
exposure, we expect that tactical police will report higher levels of subjective stress 
in comparison to frontline police.

3.2.1 Participants

Frontline Officers (n = 57, 14% female) consisted of police constable level 
volunteers from a Canadian municipal police force (MAge = 32.80, SD = 6.29; 
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MExp = 7.09 years, SD = 5.63). Of the 57 participants, 52 provided complete cortisol 
samples, and 55 provided complete survey data. Inclusion criteria required frontline 
officers who completed the entirety of their training, and deemed healthy and fit 
for active duty (as per standards defined and measured by their police service). 
Exclusion criteria included non-frontline law enforcement or civilian workers, and 
officers on leave or deemed unfit for duty.

Tactical Officers (n = 44, all male; MAge = 32.31, SD = 3.79; MExp = 4.66 years, 
SD = 3.98) were comprised of three active duty Finnish Special Response Teams: 
two regional-level (n = 32, MAge = 32.14, SD = 4.26) and one federal-level (n = 12, 
MAge = 31.50, SD = 2.02) the tactical teams were tested within 6 months of one 
another. All tactical officers provided complete cortisol and survey data. Inclusion 
criteria allowed for any tactical team members deemed fit or healthy by their police 
agency. Exclusion criteria included non-tactical officers or civilian workers, and 
officers deemed unfit for duty.

3.2.2 Cortisol collection and measurement

For full details of cortisol collection and measurement, refer to Planche et al. 
[10]. Police participants were instructed to use the passive drool method to collect 
saliva samples into a collection tube at four time points: immediately upon waking, 
30 minutes following wake, before dinner (11 hours post waking), and before bed 
(~17 hours post waking). Participants were instructed they should not eat, drink, 
or brush their teeth within the hour before the sample collection. After collection, 
samples were frozen for preservation until analyses.

Frontline officers’ cortisol levels were determined with enzyme-linked immuno-
sorbent assay (ELISA) kits (No. 80957; Crystal Chem, Elk Grove Village, Illinois), 
using a plate reader (Biotek, Winooski, Vermont) and commercial software (Gen 5) 
to quantify cortisol concentration.

Tactical officers’ cortisol samples were collected in Finland and were shipped 
to an independent laboratory for analyses (Clemens Kirschbaum, Technische 
Universitat Dresden, DE). Salivary cortisol concentrations were measured using 
commercially available chemiluminescence-immuno-assay with high sensitivity 
(IBL assay; IBL International, Hamburg, Germany).

To compare frontline and tactical police cortisol levels to the general population, 
data were extrapolated from Figure 1 of Miller et al., 2016’s North American and 
European meta-dataset of diurnal salivary cortisol [33]. Salivary cortisol levels were 
restricted to studies using the Delfia-assay (Dressendörfer et al., 1992, University of 
Trier) or the IBL chemiluminescence-assay depending on the field study. Average 
diurnal cortisol value for each of the 10th, 25th, 50th, and 75th, and 90th percen-
tiles general population (15 studies, n = 18,698) for the same time points collected 
in the frontline and tactical police samples (wake, 30 minutes post-wake, 11 hours 
post-wake, and 17 hours post-wake).

3.2.3 Subjective stress

Subjective stress was measured via the Police Stress Questionnaire (PSQ ). 
The PSQ is a 40-item self-report questionnaire that measures police stress across 
two subscales (organizational stressors—20 questions, operational stressors—20 
questions). Participants are asked to rate stress for each item on a 7-point Likert 
scale (“No stress” (1) – “Moderate stress” (4) – “A lot of stress” (7)) experienced 
over the prior 6 months. The PSQ displays high internal consistency on both 
subscales (Cronbach’s α = 0.93Op, 0.92Org); it also has good construct, discrimi-
nant, and convergent validity, with low shared variance between the subscales, 
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low shared variance to other general stress measures, and positively correlates 
with other measures of job satisfaction [34]. For this study, the 20 items of the 
operational stress subscale of the PSQ (PSQ-Op) was used for measuring self-
reported subjective operational job-context related stress in frontline and tactical 
police officers.

3.2.4 Data analysis

Pairwise comparisons confirmed that tactical regional and federal-level 
subsamples did not significantly differ from each other across all time points for 
cortisol and self-reported stress data, and sufficient to combine regional and federal 
subsamples into a single tactical sample group.

For subjective stress comparisons, self-reported stress responses on the PSQ 
had a non-normal distribution violating the assumptions of a t-test. Therefore, 
a Wilcoxon rank sum test was used to compare overall reported stress between 
frontline and tactical officers.

Average diurnal cortisol levels were calculated for each police participant at 
each time point. Factorial ANOVA was performed to compare specific diurnal time 
point cortisol levels across each group. Repeated-measures mixed-model analysis 
of variance (ANOVA) with Bonferroni corrections was used to compare multiple 
pairwise differences in cortisol levels between groups across time points.

3.2.5 Objective physiological police stress results

As previously cited in Planche et al. [10], ANOVA comparisons for between-
group diurnal cortisol differences revealed that police officers had significantly 
higher levels of cortisol at all collected time points in comparison to the general 
population (p < 0.05). In comparison to frontline officers, tactical officers displayed 
significantly higher levels of cortisol at awakening and 30 minutes post-awakening 
in comparison to the frontline officers (p < 0.05), non-significantly different levels 
11-hours post (p > 0.05), and significantly lower levels of cortisol at 17 h post 
(p < 0.05) (See Figure 1).

Figure 1. 
Overview of diurnal salivary cortisol relationships across 17 h from waking in frontline police (n = 52), tactical 
police (n = 44), and the general population (n = 18,698). Adapted from Planche et al., 2019.
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3.2.6 Subjective police stress results

Using Wilcoxon rank sum testing, frontline officers self-reported signifi-
cantly higher total levels of operational stress in comparison to tactical officers 
(MedianFrontline = 56, IQR = 33; MedianTactical = 44, IQR = 16; p < 0.05) with small 
effect (r = 0.26) (See Figure 2).

When comparing the means across PSQ-Op items (See Table 1), the two groups 
had the largest magnitude differences (ΔMean), with frontline reporting greater 
stress, on: negative comments from the public, upholding a “higher image” in public, 
over-time demands, and lack of understanding from family and friends about 
work. Furthermore, these four items fell within the six lowest reported sources of 
operational stress for tactical officers. In comparison, tactical officers reported more 
objective risk items such as being injured on the job, traumatic events, and working 
alone at night as higher levels of stress in comparison to frontline. For both groups, 
fatigue, paperwork, and not enough time available to spend with family were ranked 
among the highest sources of stress.

3.3 Discussion

The aim of the current study was to discern potential differences of tactical 
and frontline police officers’ subjective self-reported stress, and the relationship 
to objective occupational hazard profiles. It was expected that, similar to previous 
findings of police objective stress (i.e., diurnal salivary cortisol), officers from 
tactical teams would report significantly higher levels of subjective stress on the 
PSQ-Op in comparison to frontline officers. However, in contrast to our hypotheses, 
Wilcoxon rank sum testing revealed that 1) frontline officers reported significantly 

Figure 2. 
Boxplot distribution of police (frontline and tactical) total scores on the PSQ-Op. Frontline officers self-
reported significantly higher total levels of operational stress in comparison to tactical officers (p < 0.05).



Occupational Wellbeing

120

low shared variance to other general stress measures, and positively correlates 
with other measures of job satisfaction [34]. For this study, the 20 items of the 
operational stress subscale of the PSQ (PSQ-Op) was used for measuring self-
reported subjective operational job-context related stress in frontline and tactical 
police officers.

3.2.4 Data analysis

Pairwise comparisons confirmed that tactical regional and federal-level 
subsamples did not significantly differ from each other across all time points for 
cortisol and self-reported stress data, and sufficient to combine regional and federal 
subsamples into a single tactical sample group.

For subjective stress comparisons, self-reported stress responses on the PSQ 
had a non-normal distribution violating the assumptions of a t-test. Therefore, 
a Wilcoxon rank sum test was used to compare overall reported stress between 
frontline and tactical officers.

Average diurnal cortisol levels were calculated for each police participant at 
each time point. Factorial ANOVA was performed to compare specific diurnal time 
point cortisol levels across each group. Repeated-measures mixed-model analysis 
of variance (ANOVA) with Bonferroni corrections was used to compare multiple 
pairwise differences in cortisol levels between groups across time points.

3.2.5 Objective physiological police stress results

As previously cited in Planche et al. [10], ANOVA comparisons for between-
group diurnal cortisol differences revealed that police officers had significantly 
higher levels of cortisol at all collected time points in comparison to the general 
population (p < 0.05). In comparison to frontline officers, tactical officers displayed 
significantly higher levels of cortisol at awakening and 30 minutes post-awakening 
in comparison to the frontline officers (p < 0.05), non-significantly different levels 
11-hours post (p > 0.05), and significantly lower levels of cortisol at 17 h post 
(p < 0.05) (See Figure 1).

Figure 1. 
Overview of diurnal salivary cortisol relationships across 17 h from waking in frontline police (n = 52), tactical 
police (n = 44), and the general population (n = 18,698). Adapted from Planche et al., 2019.

121

Physiological Stress Responses Associated with High-Risk Occupational Duties
DOI: http://dx.doi.org/10.5772/intechopen.93943

3.2.6 Subjective police stress results

Using Wilcoxon rank sum testing, frontline officers self-reported signifi-
cantly higher total levels of operational stress in comparison to tactical officers 
(MedianFrontline = 56, IQR = 33; MedianTactical = 44, IQR = 16; p < 0.05) with small 
effect (r = 0.26) (See Figure 2).

When comparing the means across PSQ-Op items (See Table 1), the two groups 
had the largest magnitude differences (ΔMean), with frontline reporting greater 
stress, on: negative comments from the public, upholding a “higher image” in public, 
over-time demands, and lack of understanding from family and friends about 
work. Furthermore, these four items fell within the six lowest reported sources of 
operational stress for tactical officers. In comparison, tactical officers reported more 
objective risk items such as being injured on the job, traumatic events, and working 
alone at night as higher levels of stress in comparison to frontline. For both groups, 
fatigue, paperwork, and not enough time available to spend with family were ranked 
among the highest sources of stress.

3.3 Discussion

The aim of the current study was to discern potential differences of tactical 
and frontline police officers’ subjective self-reported stress, and the relationship 
to objective occupational hazard profiles. It was expected that, similar to previous 
findings of police objective stress (i.e., diurnal salivary cortisol), officers from 
tactical teams would report significantly higher levels of subjective stress on the 
PSQ-Op in comparison to frontline officers. However, in contrast to our hypotheses, 
Wilcoxon rank sum testing revealed that 1) frontline officers reported significantly 

Figure 2. 
Boxplot distribution of police (frontline and tactical) total scores on the PSQ-Op. Frontline officers self-
reported significantly higher total levels of operational stress in comparison to tactical officers (p < 0.05).



Occupational Wellbeing

122

higher levels of overall subjective stress in comparison to tactical officers, and 2) 
frontline and tactical police reported qualitatively different stressors, with tactical 
police reporting more work-related objective stressors, and frontline police reporting 
more public-image related stressors.

Results are discussed within the limitations of the study. First, due to the diffi-
culty of recruiting police samples, this study consisted of smaller sample sizes, which 
limits its generalization capabilities. Second, this is data is strictly correlational, thus 
causal relationships cannot be stated. However, we can review the data results within 
the lens of modern policing in regards to the following perspectives:

1. The current media spotlight focused on frontline officers, including psycho-
logical expectations and demands

2. Physical fitness requirements of tactical versus frontline police

PSQ-Op Item Frontline mean(SD) Tactical mean(SD) ΔMean

Total Police Operational Stress Score 57.95(23.08) 45.60(13.90) 12.35

Shift work 3.20(1.64) 3.16(1.27) 0.04

Working alone at night 2.28(1.32) 2.15(1.20) 0.13

Over-time demands 2.91(1.69) 1.69(0.84) 1.22

Risk of being injured on the job 2.53(1.68) 2.47(1.08) 0.06

Work related activities on days off (e.g. 
court, community events)

3.00(1.59) 2.65(1.62) 0.35

Traumatic events (e.g. MVA, domestics, 
death, injury)

2.56(1.49) 2.26(1.24) 0.30

Managing your social life outside of work 2.89(1.65) 2.47(1.24) 0.42

Not enough time available to spend with 
friends and family

3.25(1.67) 2.88(1.53) 0.37

Paperwork 3.51(2.03) 2.84(1.33) 0.67

Eating healthy at work 3.11(1.69) 2.30(1.01) 0.81

Finding time to stay in good physical 
condition

3.40(1.62) 2.65(1.31) 0.75

Fatigue (e.g. shift work, over-time) 3.65(1.79) 3.28(1.50) 0.37

Occupation-related health issues (e.g. back 
pain)

3.02(1.69) 2.26(1.20) 0.76

Lack of understanding from family and 
friends about your work

2.70(1.69) 1.67(0.64) 1.03

Making friends outside the job 2.24(1.53) 1.84(1.00) 0.40

Upholding a “higher image” in public 3.00(1.72) 1.58(0.66) 1.42

Negative comments from the public 3.40(1.98) 1.86(1.01) 1.54

Limitations to your social life (e.g. who 
your friends are, where you socialize)

2.72(1.52) 1.74(0.98) 0.98

Feeling like you are always on the job 2.73(1.72) 2.14(1.28) 0.59

Friends / family feel the effects of the 
stigma associated with your job

2.31(1.40) 2.02(1.18) 0.29

Table 1. 
Frontline (n = 55) and tactical police (n = 44) mean and standard deviation (SD) scores for total PSQ-Op 
sum, as well as individual items, and magnitude difference scores between frontline and tactical (ΔMean). 
Average stress level of each item compared to recommended PSQ-Op cut-off scores: Low stress (≤2.0), moderate 
stress (2.1–3.4), high stress (≥3.5) [34].
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3.3.1 Stress and psychological demands

While the subjective stress findings countered our hypothesis, they may be 
explained by current issues and pressures in modern policing. Rising issues and 
media coverage of police incidents such as excessive use of force, systemic racism, 
and criminal charges, continue to erode the public’s trust, as well as damage the 
police-community relationship [35, 36]. This inference is further bolstered by the 
findings of this study that frontline officers considered PSQ-Op items related to 
public image greater of sources of stress than tactical officers did. In comparison, 
tactical officers are only called to the most high-risk and violent situations (e.g., 
hostage, school shootings, etc.) and in comparison to frontline police are less in 
the spotlight, thus aligning with the current study results that subjective stress 
reported by tactical officers reflected primarily objective operational stressors 
(i.e., risk to life).

Due to the duties of a tactical officer, they are much more likely to encounter 
life-threatening situations. CAR can also represent psychological anticipation of 
the day, with higher demands predicting a more pronounced CAR [37]. Given 
officers’ pre-existing awareness of the increased risk associated with joining a 
tactical unit, individuals with certain personality characteristics or physiological 
profiles (e.g., cortisol) may be self-selecting towards higher-risk occupational roles. 
However, this theory is difficult to test without longitudinal data about individuals 
prior to entering a high-risk occupation of any kind.

3.3.2 Stress and physical demands

Another possible explanation as to why the results reveal a higher objective 
stress profile but lower subjective stress profile among tactical officers compared to 
frontline may be due to the physical condition of tactical officers in comparison to 
frontline officers. By demand of their duties, tactical teams are required to remain 
in good health and take part in many hours of specialized training, including  
physical fitness [38–40]. Higher levels of exercise have been found to affect 
diurnal cortisol patterns, particularly CAR, in lower-risk occupations, the general 
population, and athletes. Increased regular exercise has been shown to increase 
CAR; seniors who completed a 6-month aerobic exercise intervention displayed 
significant increased CAR, but not associated with changes in diurnal cortisol 
as measured by area under the curve (AUC) [41]. Similarly, high-performance 
athletes also exhibit higher diurnal cortisol patterns including an elevated CAR 
response [42]. These findings parallel the results of the present study, in which 
tactical teams display elevated CAR, but maintain similar cortisol levels to front-
line officers later in the day.

By the same token, evidence suggests that frontline officers do not meet the same 
level of physical fitness requirements as tactical officers. Frontline officers in this 
study were not required to maintain physical fitness, rather it remained the respon-
sibility of the individual officer [43, 44]. With further support from findings of the 
present study, frontline officers reported finding time to stay in good physical  
condition as a higher source of stress on the PSQ-Op than tactical officers did, 
suggesting frontline officers have greater difficulty maintaining exercise as part 
of daily routine. Due to the original design of the study, it is difficult to determine 
whether the physiological and subjective stress differences between tactical and 
frontline are exercise related. However, future research could control for exercise 
by targeting frontline and tactical samples with the same exercise regiments and 
practices and compare their cortisol levels to rule out this possibility.
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higher levels of overall subjective stress in comparison to tactical officers, and 2) 
frontline and tactical police reported qualitatively different stressors, with tactical 
police reporting more work-related objective stressors, and frontline police reporting 
more public-image related stressors.

Results are discussed within the limitations of the study. First, due to the diffi-
culty of recruiting police samples, this study consisted of smaller sample sizes, which 
limits its generalization capabilities. Second, this is data is strictly correlational, thus 
causal relationships cannot be stated. However, we can review the data results within 
the lens of modern policing in regards to the following perspectives:

1. The current media spotlight focused on frontline officers, including psycho-
logical expectations and demands

2. Physical fitness requirements of tactical versus frontline police

PSQ-Op Item Frontline mean(SD) Tactical mean(SD) ΔMean

Total Police Operational Stress Score 57.95(23.08) 45.60(13.90) 12.35

Shift work 3.20(1.64) 3.16(1.27) 0.04

Working alone at night 2.28(1.32) 2.15(1.20) 0.13

Over-time demands 2.91(1.69) 1.69(0.84) 1.22

Risk of being injured on the job 2.53(1.68) 2.47(1.08) 0.06

Work related activities on days off (e.g. 
court, community events)

3.00(1.59) 2.65(1.62) 0.35

Traumatic events (e.g. MVA, domestics, 
death, injury)

2.56(1.49) 2.26(1.24) 0.30

Managing your social life outside of work 2.89(1.65) 2.47(1.24) 0.42

Not enough time available to spend with 
friends and family

3.25(1.67) 2.88(1.53) 0.37

Paperwork 3.51(2.03) 2.84(1.33) 0.67

Eating healthy at work 3.11(1.69) 2.30(1.01) 0.81

Finding time to stay in good physical 
condition

3.40(1.62) 2.65(1.31) 0.75

Fatigue (e.g. shift work, over-time) 3.65(1.79) 3.28(1.50) 0.37

Occupation-related health issues (e.g. back 
pain)

3.02(1.69) 2.26(1.20) 0.76

Lack of understanding from family and 
friends about your work

2.70(1.69) 1.67(0.64) 1.03

Making friends outside the job 2.24(1.53) 1.84(1.00) 0.40

Upholding a “higher image” in public 3.00(1.72) 1.58(0.66) 1.42

Negative comments from the public 3.40(1.98) 1.86(1.01) 1.54

Limitations to your social life (e.g. who 
your friends are, where you socialize)

2.72(1.52) 1.74(0.98) 0.98

Feeling like you are always on the job 2.73(1.72) 2.14(1.28) 0.59

Friends / family feel the effects of the 
stigma associated with your job

2.31(1.40) 2.02(1.18) 0.29

Table 1. 
Frontline (n = 55) and tactical police (n = 44) mean and standard deviation (SD) scores for total PSQ-Op 
sum, as well as individual items, and magnitude difference scores between frontline and tactical (ΔMean). 
Average stress level of each item compared to recommended PSQ-Op cut-off scores: Low stress (≤2.0), moderate 
stress (2.1–3.4), high stress (≥3.5) [34].
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population, and athletes. Increased regular exercise has been shown to increase 
CAR; seniors who completed a 6-month aerobic exercise intervention displayed 
significant increased CAR, but not associated with changes in diurnal cortisol 
as measured by area under the curve (AUC) [41]. Similarly, high-performance 
athletes also exhibit higher diurnal cortisol patterns including an elevated CAR 
response [42]. These findings parallel the results of the present study, in which 
tactical teams display elevated CAR, but maintain similar cortisol levels to front-
line officers later in the day.

By the same token, evidence suggests that frontline officers do not meet the same 
level of physical fitness requirements as tactical officers. Frontline officers in this 
study were not required to maintain physical fitness, rather it remained the respon-
sibility of the individual officer [43, 44]. With further support from findings of the 
present study, frontline officers reported finding time to stay in good physical  
condition as a higher source of stress on the PSQ-Op than tactical officers did, 
suggesting frontline officers have greater difficulty maintaining exercise as part 
of daily routine. Due to the original design of the study, it is difficult to determine 
whether the physiological and subjective stress differences between tactical and 
frontline are exercise related. However, future research could control for exercise 
by targeting frontline and tactical samples with the same exercise regiments and 
practices and compare their cortisol levels to rule out this possibility.
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3.3.3 Implications

Within the limitations of the current study, results suggest that both frontline 
and tactical officers display dysregulated cortisol patterns that are associated with 
their higher-risk occupational duties in comparison to the general population (see 
also [10]). This places officers at higher risk of negative health outcomes (e.g., 
greater rates of mental illness and cardiovascular disease) [21, 45]. Furthermore, 
the subjective stress reported by officers differs by subspecialty and may inform 
intervention strategies aimed at mitigating officer stress and assisting with the 
regulation physiological stress, specifically CAR profiles.

Of note, the top rated operational stressors for both frontline and tactical groups 
were fatigue, paperwork, and not enough time available to spend with family. These 
subjective factors may significantly drive the elevated diurnal cortisol patterns 
across the entire day observed in comparison to the general population. If this 
relationship is true, these same stressors are often found or can be applied to a vast 
number of occupations, and it can be inferred that the presence of these stressors 
would potentially have the similar impact and associated health risks for other 
occupational groups.

4. Conclusion

While the stress response is beneficial from an evolutionary standpoint, chronic 
activation associated with occupational duties results in an excessive CAR profile, 
placing the worker at higher risk for negative health outcomes. High-risk occupa-
tions provide a framework for analyzing the effect of different stress exposure on 
physiology. While previous research has found that different risk- subspecialties 
of policing display increased cortisol patterns in line with increasing risk, follow-
up analyses of subjective stress measures of the same groups found an opposite 
relationship, with lower-risk subtypes reporting higher levels of operational stress 
despite lower CAR profiles. Differentiating relationships provided an opportunity 
to explore the nuances of occupational stress profiles, and explanations of several 
other factors that also have impact (e.g., exercise and public image concerns). 
Results may inform tailored interventions to reduce both objective, physiological 
stress profiles (i.e., CAR response) and subjective self-reported stress profiles 
among high-risk occupational subspecialties.
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Chapter 9

Modeling the Factors That Affect 
Work Accidents with Binary 
Logistic Regression: Evidence from 
Turkey
Ömer Alkan and Sena Gültekin

Abstract

Work accidents remain important worldwide. Work accidents and diseases 
influence the whole country economically, socially, and psychologically. The aim of 
this study was to determine the socio-demographic and economic factors that were 
influential for individuals in Turkey who experienced work accidents resulting in 
injuries. In this study, the Turkey Health Survey microdata set conducted by the 
Turkish Statistical Institute was employed including data from 35,019 employees 
who participated in the survey between 2008 and 2016. The factors affecting 
individuals’ work accidents were determined by binary logistic regression analysis. 
According to analysis results, it was determined that the variables of gender, age, 
education, occupation, health, psycho-social support/being depressed, and use 
of alcohol have an impact on individuals having work accidents. Methods such as 
young employees receiving a good education, individuals completing their educa-
tion before starting working, early intervention in diseases by regular employee 
check-ups, the reduction of stress in employees’ working life, reduction of the 
negative effects of the job environment on employees, preservation of a healthy 
work-life balance, and supporting employees in their attempt to give up various bad 
habits such as smoking through rehabilitation can play significant roles in reducing 
work accidents.

Keywords: accident analysis, accident causes, employee, work accident, occupational 
safety, Turkey

1. Introduction

A work accident is defined as an accident that a worker suffers as a result of an 
incident that occurred suddenly due to an external reason for the work the worker 
performed for his employer while he was under the authority of the employer [1]. 
Before determining the causes of work accidents, the conditions that are accepted 
as being in the category of work accidents should be investigated. According to Law 
on Social Insurances and General Health Insurance No. 5510, the events that are 
accepted as work accidents are as follows: all accidents that include the period when 
the insured worker is in the workplace, the employee could not do his own job when 
he is sent to another place by the employer due to a job handled by the employer 
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at the time, when female workers with small children are on maternity leave, and 
when the workers are collectively brought to another place by a vehicle provided by 
the employer [1].

Today, work accidents have become one of the most critical issues for our 
economy. The economic and psychological costs of these accidents have become 
a pressure factor in business life. Even if there is no accident, the constant risk 
to workers because of working conditions has become a major psychological 
problem [2].

The occurrence of accidents at workplaces and work-related diseases is of 
utmost importance in many respects such as protecting employee rights, fulfilling 
social responsibilities, and creating legal regulations. Although interest in work-
related diseases began in the time of ancient Greece, work accidents and work-
related diseases became an important issue during the Industrial Revolution and 
caused various labor movements and unionized employees to demand their rights. 
From the 19th century onwards, insurance companies began to offer insurance 
that covered work accidents and work-related diseases. In terms of Turkey, even 
though certain regulations had been in place since the 19th century in the Ottoman 
period, they were rather limited. After the establishment of the Republic of Turkey, 
laws were issued in limited areas, and then their scope was extended, covering all 
workers. To date, these laws have been updated many times, and improvements 
have been made [3].

Although technological developments have increased occupational health 
and safety, the alienation towards the job brought about by specialization, and a 
decreased sense of investment in the job has caused loss of attention during work 
which has led to work accidents. In this respect, creating a safe environment is of 
great importance in the working environment, but creating this environment is a 
rather difficult process because, apart from the current organization and working 
group, a safe climate appeals to individual perceptions [4]. In this context, it is also 
important to reduce stress in the working environment. There are studies indicating 
that work accidents increase as the level of stress increases in the work environment. 
In situations where stress, fear, and disgust are present, individuals experience more 
cognitive dysfunction and experience more accidents [5]. This damages the safety 
climate in the workplace. When a work accident occurs, workers cannot work effi-
ciently because they are afraid for their own safety. For this reason, it is particularly 
important to provide an Occupational Health and Safety System in every workplace 
as well as to conduct studies on this issue [6].

Worldwide, 2.78 million workers die every year due to work accidents and work-
related diseases. About 86.3% of these deaths are caused by work related diseases, 
and 13.7% are caused by work accidents. In non-fatal accidents, the number of 
injuries is higher. While for young workers it was determined that the accident rate 
was much higher, work-related diseases were lower. This situation stems from the 
situation of cumulative exposure to factors that cause work-related diseases and 
their delay time [7]. When work accidents were analyzed from a historical point of 
view, it was seen that they have regularly increased every year until 2010. There was 
a sharp decline in 2012, but later on an increase was observed. From 2012 to 2016 
work accidents increased by 382%, and 84.29% of the people who experienced a 
work accident in 2016, were men [8].

When looking at the situation regarding work accidents in Turkey in 2016, 
it was seen that 32,52% of accidents and 60.85% of fatal accidents occurred in 
businesses that employed fewer than 50 people. More than half of the accidents 
occurred in working hours during the day, and 28.23% occurred before noon. 
The three industries that experienced the most work-related accidents in 2016 
in Turkey were identified as factory-made metal product manufacturing except 
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machinery and equipment, building construction, and specialized construction 
activities. These three industries made up 19.46% of all work accidents. In addition, 
the three industries where work accidents leading to fatalities occurred the most 
were building construction, land and pipeline transportation, and construction of 
outdoor buildings. The share of fatal work accidents in these three industries in the 
total volume of accidents was 39% [9].

The percentage of fatal accidents by economic activity per 100,000 workers in 
Turkey was divided into various business categories. Accordingly, while the highest 
accident rate occurred in agriculture, construction and sewage, waste management, 
and reclamation activities followed agriculture, respectively [8]. Worldwide, the 
construction industry has one of the highest occurrences of accidents. The use of 
large and heavy machinery and equipment increases the severity of injuries and the 
risk of death [10]. Although improvements have been made in developed countries, 
the construction sector in developing and under-developed countries is still one of 
the industries with the highest frequency of accidents [11].

According to the UCTEA (Union of Chambers of Turkish Engineers and 
Architects) report, in 2016, 20 people died on the first day of work, and 78 people 
died during the first week of work. While the number of people who died in the 
first eight to 30 days of the job, was up to 165 people, as experience increased, the 
number of people who had a fatal work accident decreased. 42.61% of workers 
involved in work accidents have 1 month to 1 year of experience at their job [9]. This 
situation shows how important experience and work proficiency are in work acci-
dents [12]. When looking at the gender distribution in work accidents in general, it 
was determined that women had fewer accidents than men. However, in industries 
where women make up a higher percentage of employees, the manufacturing of 
food products, buildings and landscaping activities, and food and beverage service 
activities are the top three industries in which women experienced the most acci-
dents in 2016 [13].

In a globalizing world, companies must improve their safety performance in 
order to compete on a global scale. Work accidents leading to permanent injuries, 
the accidents resulting in workers being unable to work for a long time, or the 
accident resulting in death create huge costs for companies. Investing in equipment 
to prevent work accidents and educating individuals in this area are important 
in terms of reducing costs. The development of a safety culture throughout the 
workplace is important in this context [14].

Many work accident and safety-related regulations have been made in Turkey 
in order to improve safety, and significant progress has been made. Labor Law 
No.1475 has been in force in Turkey since 1971, and it was amended in 2003 with 
Labor Law No. 4857. Since 2012, Occupational Health and Safety Law No. 6331 
has been in force. Along with these laws, various improvements have been made 
in occupational health and safety. With the regulation issued in 2012, public and 
agricultural workers, as well as all workplaces and all employees regardless of the 
number of employees and the type of work, are covered within the scope of the law. 
In addition, risk assessment and increasing the number and capacity of occupa-
tional health and safety laboratories became compulsory for all businesses [8]. The 
National Occupational Health and Safety Council Regulation was issued in 2013. 
The aim of the council is to improve conditions related to safety in work life and to 
create a safety culture [15].

In spite of the arrangements made and the increase in precautions taken in Turkey 
in recent years, they are still far below the standards of developed countries. For this 
reason, many non-governmental organizations have been established, and these 
organizations have focused on issues such as increasing the legal rights of employ-
ees, improving working conditions, and workers being protected from harassment 
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in terms of reducing costs. The development of a safety culture throughout the 
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Many work accident and safety-related regulations have been made in Turkey 
in order to improve safety, and significant progress has been made. Labor Law 
No.1475 has been in force in Turkey since 1971, and it was amended in 2003 with 
Labor Law No. 4857. Since 2012, Occupational Health and Safety Law No. 6331 
has been in force. Along with these laws, various improvements have been made 
in occupational health and safety. With the regulation issued in 2012, public and 
agricultural workers, as well as all workplaces and all employees regardless of the 
number of employees and the type of work, are covered within the scope of the law. 
In addition, risk assessment and increasing the number and capacity of occupa-
tional health and safety laboratories became compulsory for all businesses [8]. The 
National Occupational Health and Safety Council Regulation was issued in 2013. 
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during the process after work accidents [16]. Although organizational safety is the 
responsibility of the employer, employees also have great responsibilities; they need 
to be careful and act consciously to prevent work accidents [14]. In this context, 
it is of great importance that employees use the protective gear prepared for them 
correctly, that they perform the emergency procedures that must be carried out in 
the event of an accident completely, and inform the proper authorities immediately– 
thus avoiding loss of lives [17].

Work accidents and diseases affect the whole country economically, socially 
and, psychologically. Work accidents constitute many cost elements such as lost 
working days, decrease in production, recruitment and training of new workers, 
compensation payments, and health expenditures. This situation causes state and 
company policies to be disrupted and sometimes not realized. In addition, the loss 
of human capital and the high budget share of social aid provided to the victims 
hinder new investments. From the perspective of the worker, the individual’s loss 
of welfare, the psychological pressure, and loss of status that he and his family 
experience cause workers to feel as if they are a burden. In addition, accidents in 
the workplace also negatively affect other employees [6]. The aim of this study 
was to determine the socio-demographic and economic factors that are critical in 
individuals experiencing work accidents that result in injuries in Turkey. For this 
purpose, 10 factors were selected, and the impact of these factors on the probability 
of experiencing work accidents was examined. In this study, the Turkey Health 
Survey data made by the Turkish Statistical Institute (TSI) were employed.

2. Material and method

2.1 Data

The micro data set obtained from the Turkey Health Survey carried out by the 
TSI in 2008, 2010, 2012, 2014, and 2016 were used in this study. The Turkey Health 
Survey, which was first carried out in 2008, had been conducted every two years. 
The Turkey Health Survey was last conducted in 2016. With this survey, the aim is 
to minimize the information gap in the current structure by obtaining information 
for the health indicators that have a large share in the development indicators that 
show a country’s level of development. In addition to being a survey that reflects 
the whole country, it is also important in enabling both international comparisons 
and shedding light on national needs. The scope of this survey is households that 
are located in all settlements within the borders of Turkey. Institutions including 
soldiers and permanent residents of dormitories, prison, nursing homes, hospitals, 
etc. are out of this survey’s scope as well as locations (i.e. small villages, settlements 
of nomads, etc.) that are thought to be inadequate in terms of sample size (the 
number of population less than 20) have been excluded.

This survey was designed to give a total estimate for Turkey. A stratified two-
stage cluster sampling method was used to obtain the data. The first stage sampling 
unit was randomly selected blocks from the clusters (blocks) containing an average 
of 100 household addresses with a proportionate stratification, and the second 
stage sampling unit was the household addresses systematically and randomly 
selected from each selected cluster [18–22].

In this study, the data from a total of 35,019 employees over 15 years old were 
employed, including 5473 people who participated in the Turkey Health Survey 
in 2008, 5238 people who participated in this survey in 2010, 10,436 people who 
participated in 2012, 7415 people who participated in 2014, and 6457 people who 
participated in 2016.
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2.2 Measures and variables

The dependent variable of this study was a work accident of an individual 
measured by the question, “Have you had an accident that caused injury in the 
past 12 months?” The dependent variable was a binary variable. In the established 
binary logistic regression model, the dependent variable was categorized as 1 if the 
individual had had a work accident and 0 if not.

The independent variables are survey year (2008, 2010, 2012, 2014, 2016), 
gender (male, female), age group (15–24, 25–34, 35–44, 45–54, 55–64, 65+), educa-
tion level (did not finish school/illiterate, primary school, secondary school, high 
school, university), marital status (single, married), work schedule (part-time, 
full time), profession (managers, professional occupational groups, technicians/
assistant professional occupational groups, staff working in offices, service/sales 
staff, qualified agricultural/forestry/aquaculture workers, craftsmen/craft-related 
jobs, plant-machine operators/installers and those who work in jobs that do not 
require qualification), general health (very good/good, moderate, bad/very bad), 
psycho-social support/being depressed (no, yes), and alcohol use (no, yes). Ordinal 
and nominal variables were defined as dummy variables in order to observe the 
effects of the categories of all variables to be included in binary logistic regression 
model [23].

2.3 Research methodology

Survey statistics in Stata 15 (Stata Corporation) were used to account for the 
complex sampling design and weights. Weighted analysis was performed. First, 
frequency analyses of the variables in the model were performed. Then, chi-square 
independence tests were performed in order to detect the relationship between 
whether individuals had experienced a work accident and socio-economic and 
demographical factors. Last, factors which influenced the work accident experience 
of individuals were determined with binary logistic regression analysis.

3. Results

3.1 Descriptive statistics and chi-square test

Socio-demographic and economic factors that are critical in work-related 
accidents resulting in injury in Turkey are presented in Table 1.

19.2, 14.5, 28.9, 20, and 17.4% of those who experienced a work accident participated 
in the survey in 2008, 2010, 2012, 2014, and 2016, respectively. In terms of age range, 
15.6% of employees who experienced work accidents were between 15 and 24 years 
old, 30.3% were between 25 and 34 years old, 29.2% were between 35 and 44 years 
old, 18.7% were between 45 and 54 years old, 4.5% were between 55 and 64 years old, 
and 1.8% were 65 years and older. In terms of education level, while 5.6% of workers, 
who had experienced work accidents were illiterate, 44.6% graduated from primary 
school, 21.4% were secondary school graduates, 20.3% were high school graduates, and 
8.1% were university graduates. For occupational groups, while 3.2% of work accident 
victims were managers, 5.1% belonged to professional occupational groups, 5% were 
technicians and assistant members of professional occupations, 2.1% are office staff, 
12.7% were service/sale staff, 15% were qualified agricultural/forestry/aquaculture 
workers, 26.9% were artists and related employees, 11.9% were facility-machinery 
operators/assemblers, and 18.1% were workers in non-qualified jobs.. While 67% of 
work accident victims had very good health, 26.3% had medium health, and 6.7% 



Occupational Wellbeing

134
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was to determine the socio-demographic and economic factors that are critical in 
individuals experiencing work accidents that result in injuries in Turkey. For this 
purpose, 10 factors were selected, and the impact of these factors on the probability 
of experiencing work accidents was examined. In this study, the Turkey Health 
Survey data made by the Turkish Statistical Institute (TSI) were employed.

2. Material and method

2.1 Data

The micro data set obtained from the Turkey Health Survey carried out by the 
TSI in 2008, 2010, 2012, 2014, and 2016 were used in this study. The Turkey Health 
Survey, which was first carried out in 2008, had been conducted every two years. 
The Turkey Health Survey was last conducted in 2016. With this survey, the aim is 
to minimize the information gap in the current structure by obtaining information 
for the health indicators that have a large share in the development indicators that 
show a country’s level of development. In addition to being a survey that reflects 
the whole country, it is also important in enabling both international comparisons 
and shedding light on national needs. The scope of this survey is households that 
are located in all settlements within the borders of Turkey. Institutions including 
soldiers and permanent residents of dormitories, prison, nursing homes, hospitals, 
etc. are out of this survey’s scope as well as locations (i.e. small villages, settlements 
of nomads, etc.) that are thought to be inadequate in terms of sample size (the 
number of population less than 20) have been excluded.

This survey was designed to give a total estimate for Turkey. A stratified two-
stage cluster sampling method was used to obtain the data. The first stage sampling 
unit was randomly selected blocks from the clusters (blocks) containing an average 
of 100 household addresses with a proportionate stratification, and the second 
stage sampling unit was the household addresses systematically and randomly 
selected from each selected cluster [18–22].

In this study, the data from a total of 35,019 employees over 15 years old were 
employed, including 5473 people who participated in the Turkey Health Survey 
in 2008, 5238 people who participated in this survey in 2010, 10,436 people who 
participated in 2012, 7415 people who participated in 2014, and 6457 people who 
participated in 2016.
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2.2 Measures and variables

The dependent variable of this study was a work accident of an individual 
measured by the question, “Have you had an accident that caused injury in the 
past 12 months?” The dependent variable was a binary variable. In the established 
binary logistic regression model, the dependent variable was categorized as 1 if the 
individual had had a work accident and 0 if not.

The independent variables are survey year (2008, 2010, 2012, 2014, 2016), 
gender (male, female), age group (15–24, 25–34, 35–44, 45–54, 55–64, 65+), educa-
tion level (did not finish school/illiterate, primary school, secondary school, high 
school, university), marital status (single, married), work schedule (part-time, 
full time), profession (managers, professional occupational groups, technicians/
assistant professional occupational groups, staff working in offices, service/sales 
staff, qualified agricultural/forestry/aquaculture workers, craftsmen/craft-related 
jobs, plant-machine operators/installers and those who work in jobs that do not 
require qualification), general health (very good/good, moderate, bad/very bad), 
psycho-social support/being depressed (no, yes), and alcohol use (no, yes). Ordinal 
and nominal variables were defined as dummy variables in order to observe the 
effects of the categories of all variables to be included in binary logistic regression 
model [23].

2.3 Research methodology

Survey statistics in Stata 15 (Stata Corporation) were used to account for the 
complex sampling design and weights. Weighted analysis was performed. First, 
frequency analyses of the variables in the model were performed. Then, chi-square 
independence tests were performed in order to detect the relationship between 
whether individuals had experienced a work accident and socio-economic and 
demographical factors. Last, factors which influenced the work accident experience 
of individuals were determined with binary logistic regression analysis.

3. Results

3.1 Descriptive statistics and chi-square test

Socio-demographic and economic factors that are critical in work-related 
accidents resulting in injury in Turkey are presented in Table 1.

19.2, 14.5, 28.9, 20, and 17.4% of those who experienced a work accident participated 
in the survey in 2008, 2010, 2012, 2014, and 2016, respectively. In terms of age range, 
15.6% of employees who experienced work accidents were between 15 and 24 years 
old, 30.3% were between 25 and 34 years old, 29.2% were between 35 and 44 years 
old, 18.7% were between 45 and 54 years old, 4.5% were between 55 and 64 years old, 
and 1.8% were 65 years and older. In terms of education level, while 5.6% of workers, 
who had experienced work accidents were illiterate, 44.6% graduated from primary 
school, 21.4% were secondary school graduates, 20.3% were high school graduates, and 
8.1% were university graduates. For occupational groups, while 3.2% of work accident 
victims were managers, 5.1% belonged to professional occupational groups, 5% were 
technicians and assistant members of professional occupations, 2.1% are office staff, 
12.7% were service/sale staff, 15% were qualified agricultural/forestry/aquaculture 
workers, 26.9% were artists and related employees, 11.9% were facility-machinery 
operators/assemblers, and 18.1% were workers in non-qualified jobs.. While 67% of 
work accident victims had very good health, 26.3% had medium health, and 6.7% 
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Variables Work Accident Experience n (%) P

No Yes

Survey year 2008 5271 (15.5) 202 (19.2) 5473 (15.6) 0.033b

2010 5085 (15.0) 153 (14.5) 5238 (15.0)

2012 10,131 (29.8) 305 (28.9) 10,436 (29.8)

2014 7204 (21.2) 211 (20.0) 7415 (21.2)

2016 6274 (18.5) 183 (17.4) 6457 (18.4)

Gender Female 9885 (29.1) 159 (15.1) 10,044 (28.7) 0.000a

Male 24,080 (70.9) 895 (84.9) 24,975 (71.3)

Age 15–24 3757 (11.1) 164 (15.6) 3921 (11.2) 0.000a

25-34 9478 (27.9) 319 (30.3) 9797 (28.0)

35–44 9978 (29.4) 308 (29.2) 10,286 (29.4)

45–54 6913 (20.4) 197 (18.7) 7110 (20.3)

55–64 2790 (8.2) 47 (4.5) 2837 (8.1)

65+ 1049 (3.1) 19 (1.8) 1068 (3.0)

Level of 
education

Did not finish 
school/illiterate

2183 (6.4) 59 (5.6) 2242 (6.4) 0.000a

Primary school 11,985 (35.3) 470 (44.6) 12,455 (35.6)

Secondary school 5104 (15.0) 226 (21.4) 5330 (15.2)

High school 7093 (20.9) 214 (20.3) 7307 (20.9)

University 7600 (22.4) 85 (8.1) 7685 (21.9)

Marital status Single 8040 (23.7) 266 (25.2) 8306 (23.7) 0.239

Married 25,925 (76.3) 788 (74.8) 26,713 (76.3)

Work schedule Part-time 2078 (6.1) 55 (5.2) 2133 (6.1) 0.229

Full time 31,887 (93.9) 999 (94.8) 32,886 (93.9)

Occupation Manager 2459 (7.2) 34 (3.2) 2493 (7.1) 0.000a

Professional 
occupation group

4815 (14.2) 54 (5.1) 4869 (13.9)

Technician 2502 (7.4) 53 (5.0) 2555 (7.3)

Office worker 1980 (5.8) 22 (2.1) 2002 (5.7)

Service employee 
and sale 

representative

5456 (16.1) 134 (12.7) 5590 (16.0)

Qualified 
agricultural 

worker

5164 (15.2) 158 (15.0) 5322 (15.2)

Artist 4659 (13.7) 283 (26.9) 4942 (14.1)

Equipment 
and machinery 

operator

2807 (8.3) 125 (11.9) 2932 (8.4)

Non-qualified job 
worker

4123 (12.1) 191 (18.1) 4314 (12.3)

General 
Health

Very Good 25,153 (74.1) 706 (67.0) 25,859 (73.9) 0.000a

Medium 7276 (21.4) 277 (26.3) 7553 (21.6)

Very Poor 1529 (4.5) 71 (6.7) 1600 (4.6)
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had extremely poor health. In addition, 8.1% of work accident victims had received 
psycho-social support or were depressed. Finally, 27.3% of work accident victims 
drank alcohol.

According to the chi-square independence test results in Table 1, a significant 
relationship was found between individuals experiencing work accidents with 
injury and socio-demographic and economic variables (except marital status and 
work schedule).

3.2 Model estimation

Variance Inflation Factors (VIF) value, β coefficient, standard error, OR 
value, and confidence intervals related to the binary logistic regression model 
are shown in Table 2. Before model estimation, the issue of multicollinearity 
between variables should be investigated. Variables with a VIF value over five 
caused mid-level multicollinearity, and variables with a VIF value over 10 caused 
high multicollinearity [24]. As seen in Table 2, no variable in the model has a 
VIF value of five or above. Accordingly, no variable that causes multicollinearity 
between variables in the model exists.

According to the binary logistic regression analysis, when OR < 1,  
the estimated factor (according to the reference category) had little effect on 
the investigated state. When OR > 1, it had an increasing effect compared to the 
reference category [25]. As a result of the analysis, compared to the individuals 
surveyed in 2008, the odds ratio of individuals who participated in the sur-
vey in 2014 (OR = 0.770; 95% CI = 0.615–0.964) and 2016 (OR = 0.782; 95% 
CI = 0.617–0.991), was lower. In addition, men (OR = 2.246; 95% CI = 1.822–2.769) 
had higher odds of having a work accident than women. Considering the age 
variable, compared to the 15–24 group, the age ranges of 25–34 (OR = 0.795; 
95% CI = 0.611–1.035), 35–44 (OR = 0.601; 95% CI = 0.450–0.803), 45–54 
(OR = 0.486; 95% CI = 0.355–0.665), 55–64 (OR = 0.300; 95% CI = 0.197–0.458) 
and 65+ (OR = 0.296; 95% CI = 0.162–0.542) had a lower odds ratio of experiencing 
work accidents.

In terms of educational status, it was seen that primary school graduates 
(OR = 1.714; 95% CI = 1.208–2.434), secondary school graduates (OR = 1.554; 95% 
CI = 1.087–2.222), and high school graduates (OR = 1.612; 95% CI = 1.160–2.238) 
had higher odds ratio of work accident than university graduates. When the 
occupational groups were examined, technicians/assistant professional members 
(OR = 2.008; 95% CI = 1.225–3.292), service/sales staff (OR = 1.848; 95%  
CI = 1.189–2.875), qualified agriculture/forestry/aquaculture workers 
(OR = 3.031; 95% CI = 1.922–4.781), craftsmen/related workers (OR = 4.270; 

Variables Work Accident Experience n (%) P

No Yes

Psycho-social 
support/
depression

No 32,078 (94.4) 969 (91.9) 33,047 (94.4) 0.001a

Yes 1887 (5.6) 85 (8.1) 1972 (5.6)

Alcohol use No 25,862 (76.1) 766 (72.7) 26,628 (76.0) 0.009a

Yes 8103 (23.9) 288 (27.3) 8391 (24.0)
ap < .01
bp < .05.

Table 1. 
Distribution of factors that affect whether individuals experience work accidents.
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had extremely poor health. In addition, 8.1% of work accident victims had received 
psycho-social support or were depressed. Finally, 27.3% of work accident victims 
drank alcohol.

According to the chi-square independence test results in Table 1, a significant 
relationship was found between individuals experiencing work accidents with 
injury and socio-demographic and economic variables (except marital status and 
work schedule).

3.2 Model estimation

Variance Inflation Factors (VIF) value, β coefficient, standard error, OR 
value, and confidence intervals related to the binary logistic regression model 
are shown in Table 2. Before model estimation, the issue of multicollinearity 
between variables should be investigated. Variables with a VIF value over five 
caused mid-level multicollinearity, and variables with a VIF value over 10 caused 
high multicollinearity [24]. As seen in Table 2, no variable in the model has a 
VIF value of five or above. Accordingly, no variable that causes multicollinearity 
between variables in the model exists.

According to the binary logistic regression analysis, when OR < 1,  
the estimated factor (according to the reference category) had little effect on 
the investigated state. When OR > 1, it had an increasing effect compared to the 
reference category [25]. As a result of the analysis, compared to the individuals 
surveyed in 2008, the odds ratio of individuals who participated in the sur-
vey in 2014 (OR = 0.770; 95% CI = 0.615–0.964) and 2016 (OR = 0.782; 95% 
CI = 0.617–0.991), was lower. In addition, men (OR = 2.246; 95% CI = 1.822–2.769) 
had higher odds of having a work accident than women. Considering the age 
variable, compared to the 15–24 group, the age ranges of 25–34 (OR = 0.795; 
95% CI = 0.611–1.035), 35–44 (OR = 0.601; 95% CI = 0.450–0.803), 45–54 
(OR = 0.486; 95% CI = 0.355–0.665), 55–64 (OR = 0.300; 95% CI = 0.197–0.458) 
and 65+ (OR = 0.296; 95% CI = 0.162–0.542) had a lower odds ratio of experiencing 
work accidents.

In terms of educational status, it was seen that primary school graduates 
(OR = 1.714; 95% CI = 1.208–2.434), secondary school graduates (OR = 1.554; 95% 
CI = 1.087–2.222), and high school graduates (OR = 1.612; 95% CI = 1.160–2.238) 
had higher odds ratio of work accident than university graduates. When the 
occupational groups were examined, technicians/assistant professional members 
(OR = 2.008; 95% CI = 1.225–3.292), service/sales staff (OR = 1.848; 95%  
CI = 1.189–2.875), qualified agriculture/forestry/aquaculture workers 
(OR = 3.031; 95% CI = 1.922–4.781), craftsmen/related workers (OR = 4.270; 

Variables Work Accident Experience n (%) P

No Yes
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support/
depression

No 32,078 (94.4) 969 (91.9) 33,047 (94.4) 0.001a

Yes 1887 (5.6) 85 (8.1) 1972 (5.6)
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Table 1. 
Distribution of factors that affect whether individuals experience work accidents.
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Variables VIF β Std. 
Error

P OR 95% CI

Low. Up.

Survey year (reference category: 2008)

2010 1.67 −0.195 0.122 0.111 0.823 0.648 1.046

2012 2.09 −0.128 0.104 0.219 0.880 0.717 1.079

2014 1.9 −0.261 0.114 0,022b 0.770 0.615 0.964

2016 1.85 −0.246 0.121 0,042b 0.782 0.617 0.991

Gender (reference category: female)

Male 1.2 0.809 0.107 0.000a 2.246 1.822 2.769

Age (reference category: 15–24)

25–34 3.25 −0.229 0.134 0.088c 0.795 0.611 1.035

35–44 3.90 −0.509 0.148 0.001a 0.601 0.450 0.803

45–54 3.39 −0.721 0.160 0.000a 0.486 0.355 0.665

55–64 2.19 −1.202 0.215 0.000a 0.300 0.197 0.458

65+ 1.56 −1.217 0.308 0.000a 0.296 0.162 0.542

Level of education (reference category: university)

Did not finish 
school/illiterate

1.89 0.339 0.230 0.141 1.404 0.894 2.204

Primary school 3.25 0.539 0.179 0.003a 1.714 1.208 2.434

Secondary school 2.16 0.441 0.182 0.016b 1.554 1.087 2.222

High school 2.00 0.477 0.168 0.004a 1.612 1.160 2.238

Marital status (reference category: single)

Married 1.53 0.079 0.109 0.467 1.082 0.875 1.339

Work schedule (reference category: part time)

Full time 1.06 0.072 0.168 0.669 1.074 0.773 1.494

Occupation (reference category: manager)

Professional 
occupational 
group worker

2.87 0.440 0.267 0.100 1.553 0.920 2.624

Technician 1.91 0.697 0.252 0.006a 2.008 1.225 3.292

Office worker 1.76 −0.007 0.313 0.982 0.993 0.538 1.833

Service employee 
and sale 
representative

2.87 0.614 0.225 0.006a 1.848 1.189 2.875

Qualified 
agricultural 
worker

3.15 1.109 0.233 0.000a 3.031 1.922 4.781

Artist 2.78 1.452 0.218 0.000a 4.270 2.786 6.542

Facility and 
machinery 
operator

2.11 1.020 0.228 0.000a 2.774 1.773 4.340

Non-qualified job 
worker

2.65 1.241 0.224 0.000a 3.459 2.228 5.370

General health status (reference category: poor)

Very good 4.97 −0.650 0.154 0.000a 0.522 0.386 0.706
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95% CI = 2.786–6.542), plant-machine operators/assemblers (OR = 2.774; 95% 
CI = 1.773–4.340), and those who work in jobs that do not require qualification 
(OR = 3.459; 95% CI = 2.228–5.370) have higher odds of having a work accident than 
managers. When general health status is examined, the odds ratio of experiencing 
work accident of those with very good health (OR = 0.522; 95% CI = 0.386–0.706) is 
lower than those with poor health status. People who receive psycho-social support/
are depressed (OR = 1.641; 95% CI = 1.246–2.160) had higher odds of having a work 
accident than others. Finally, the odds ratio of experiencing work accidents for 
participants who used alcohol (OR = 1.331; 95% CI = 1.130–1.568) was higher than 
for those who did not.

3.3 Average direct elasticity

Average direct elasticities and standard errors in the socio-demographic and 
economic factors that influence whether individuals experience work accidents 
resulting in injuries in Turkey are provided in Table 3.

For marginal effects, the probability of experiencing work accidents was 
lower in other years compared to 2008. In terms of gender, the probability of men 
experiencing work accidents was 78.9% higher than women. Also, as age increased 
compared to the age range of 15–24, the probability of work accidents decreased. 
The probability of individuals within the age groups of 25–34, 35–44, 45–54, 55–64, 
and 65+ are 22%, 49%, 69,6%, 116,8% and 118,2%, respectively, lower than the 
15–24 age range.

When the education levels are analyzed, primary school graduates, secondary 
school graduates, and high school graduates are 52.4%, 42.9%, and 46.5% more 
likely to have a work accident than university graduates, respectively.

When looking at the occupational groups, the probability of technicians, ser-
vice/sales staff, qualified agricultural workers, craftsmen, plant/machine operators, 
and those who do not work in qualified jobs is, respectively, 68.5, 60.4, 108.4, 141, 
99.9, and 121.1% higher than managers.

When the general health status is examined, those with very good general health 
status are 62.4% less likely to have a work accident than those who have poor health. 
In addition, those who receive psycho-social support/are depressed are 47.6% more 
likely to have a work accident than other individuals. Those who use alcohol are 
27.6% more likely to have a work accident than those who do not.

Variables VIF β Std. 
Error

P OR 95% CI

Low. Up.

Medium 4.61 −0.242 0.155 0.120 0.785 0.579 1.065

Psycho-social support/depression (reference category: no)

Yes 1.05 0.495 0.140 0.000a 1.641 1.246 2.160

Alcohol use (reference category: no)

Yes 1.09 0.286 0.084 0.001a 1.331 1.130 1.568

VIF, variance inflation factor; Std. Error, standard error; Low., lower; Up., upper.
ap < .01
bp < .05
cp < .10.

Table 2. 
Binary logistic regression estimation results of socio-demographic and economic factors that affect whether 
individuals experience work accidents.
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95% CI = 2.786–6.542), plant-machine operators/assemblers (OR = 2.774; 95% 
CI = 1.773–4.340), and those who work in jobs that do not require qualification 
(OR = 3.459; 95% CI = 2.228–5.370) have higher odds of having a work accident than 
managers. When general health status is examined, the odds ratio of experiencing 
work accident of those with very good health (OR = 0.522; 95% CI = 0.386–0.706) is 
lower than those with poor health status. People who receive psycho-social support/
are depressed (OR = 1.641; 95% CI = 1.246–2.160) had higher odds of having a work 
accident than others. Finally, the odds ratio of experiencing work accidents for 
participants who used alcohol (OR = 1.331; 95% CI = 1.130–1.568) was higher than 
for those who did not.

3.3 Average direct elasticity

Average direct elasticities and standard errors in the socio-demographic and 
economic factors that influence whether individuals experience work accidents 
resulting in injuries in Turkey are provided in Table 3.

For marginal effects, the probability of experiencing work accidents was 
lower in other years compared to 2008. In terms of gender, the probability of men 
experiencing work accidents was 78.9% higher than women. Also, as age increased 
compared to the age range of 15–24, the probability of work accidents decreased. 
The probability of individuals within the age groups of 25–34, 35–44, 45–54, 55–64, 
and 65+ are 22%, 49%, 69,6%, 116,8% and 118,2%, respectively, lower than the 
15–24 age range.

When the education levels are analyzed, primary school graduates, secondary 
school graduates, and high school graduates are 52.4%, 42.9%, and 46.5% more 
likely to have a work accident than university graduates, respectively.

When looking at the occupational groups, the probability of technicians, ser-
vice/sales staff, qualified agricultural workers, craftsmen, plant/machine operators, 
and those who do not work in qualified jobs is, respectively, 68.5, 60.4, 108.4, 141, 
99.9, and 121.1% higher than managers.

When the general health status is examined, those with very good general health 
status are 62.4% less likely to have a work accident than those who have poor health. 
In addition, those who receive psycho-social support/are depressed are 47.6% more 
likely to have a work accident than other individuals. Those who use alcohol are 
27.6% more likely to have a work accident than those who do not.

Variables VIF β Std. 
Error

P OR 95% CI

Low. Up.

Medium 4.61 −0.242 0.155 0.120 0.785 0.579 1.065

Psycho-social support/depression (reference category: no)

Yes 1.05 0.495 0.140 0.000a 1.641 1.246 2.160

Alcohol use (reference category: no)

Yes 1.09 0.286 0.084 0.001a 1.331 1.130 1.568

VIF, variance inflation factor; Std. Error, standard error; Low., lower; Up., upper.
ap < .01
bp < .05
cp < .10.

Table 2. 
Binary logistic regression estimation results of socio-demographic and economic factors that affect whether 
individuals experience work accidents.
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Variables Elasticity (%) Std. Error

Year (reference category: 2008)

2010 −18.8 0.118

2012 −12.4 0.100

2014 −25.3b 0.111

2016 −23.8b 0.117

Gender (reference category: female)

Male 78.9a 0.105

Age (reference category: 15–24)

25–34 −22.0c 0.128

35–44 −49.0a 0.142

45-54 −69.6a 0.154

55-64 −116.8a 0.21

65+ −118.2a 0.302

Level of education (reference category: university)

Did not finish school/illiterate 33.1 0.224

Primary school 52.4a 0.175

Secondary school 42.9b 0.178

High school 46.5a 0.164

Marital status (reference category: single)

Married 7.7 0.105

Work schedule (reference category: part time)

Full time 7.0 0.163

Occupation (reference category: manager)

Professional occupational group worker 43.4 0.263

Technician 68.5a 0.248

Office worker −0.71 0.309

Service employee and sale representative 60.4a 0.222

Qualified agricultural worker 108.4a 0.228

Artist 141.2a 0.214

Facility and machinery operator 99.9a 0.244

Non-qualified Job worker 121.1a 0.221

General health status (reference category: poor)

Very good −62.4a 0.146

Medium −23.1 0.148

Psycho-social support/depression (reference category: no)

Yes 47,6a 0.134

Alcohol use (reference category: no)

Yes 27,6a 0.081

Std. Error, standard error.
ap < .01.
bp < .05.
cp < .10.

Table 3. 
Elasticity estimates for socio-demographic and economic factors that influence whether individuals experience 
work accidents.
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4. Discussion

Work accidents remain important worldwide. Work accidents and diseases 
influence the whole country economically, socially, and psychologically. 286.068 
work accidents occurred in Turkey in 2016. 1405 people died in these work accidents 
[9]. The loss of these people exerted great pressure on the country, both socially and 
economically. In addition, even if these accidents did not result in loss of life, the 
workers being unable to work as a result of their injuries, their inability to continue 
their work for a long time, or scars they have because of these accidents psychologi-
cally depress individuals, apart from economic problems. For this reason, it is of 
great importance to determine the causes of work accidents and to try to prevent 
these accidents by concentrating on their causes [6].

The aim of this study was to investigate the factors affecting work accidents of 
individuals that resulted in injuries in the last 12 months in which the survey was 
conducted in Turkey. As a result of the analysis, the variables of gender, age, educa-
tion, occupation, health, psycho-social support/depression, and alcohol use were 
detected statistically significant.

According to study findings, men have more work accidents than women. 
Similar results can be found in many studies in the literature [26, 27]. In addition, 
it was detected in some studies that men are more likely to experience fatal work 
accidents [28]. This situation can be explained with the fact that men work more in 
dangerous jobs that require physical power than women.

According to the results of the analysis, it was found that the age range that had 
the most work accidents was 25–34, while the age range that had the least accidents 
was 65+. Although the physical activity of workers decreased as they get older, their 
increased experience was effective in decreasing work accidents with age. In this 
context, there are many studies showing that work accidents are most common in 
the 25–44 age range and least common in the 65+ age range [12, 13, 29–31]. In some 
studies, the 16–24 age range was found to be the age group where work accidents 
occurred most frequently [26, 32]. There are also studies indicating that the 35–45 
age range is the age group that most frequently experiences fatal work accidents [28].

It was detected that the probability of having a work accident decreases with an 
increase in the level of education. This may be due to the fact that workers who have a 
low level of education work in low-profile and risky jobs, or it may be due to individu-
als having an incomplete understanding risk factors due to a lack of education [31, 
33, 34]. In addition, individuals who had not received vocational training were more 
likely to experience work accidents. Therefore, individuals should undergo specific 
training before starting to work, and, basic work-related safety measures should be 
taught [35]. In addition, the fact that individuals did not have sufficient work-related 
training increased the risk of fatal accidents. One out of every five deaths in construc-
tion workers and 95% of the deceased workers were uneducated people [28]. Workers 
receiving professional training to improve their job competencies and increase their 
job-related knowledge had an important role in preventing work accidents. In addi-
tion, developing a safety culture with training activities and the integration of these 
activities into corporate culture will make safety a reality at each level [36]. Also, as job 
safety and health training become more appealing, individuals will receive three times 
more information, thus considerably reducing work accidents. Applied, student-cen-
tered, and participatory training activities should be therefore put into practice [37].

It was detected that individuals working in lower level jobs were more exposed to 
work accidents. This may arise from the risk and safety awareness of the employees. 
It is expected that this result arises from the fact that those who work in jobs requir-
ing more strength have generally received less education and people who work 
in upper-level positions, such as managers, will have a certain awareness, due to 
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detected statistically significant.

According to study findings, men have more work accidents than women. 
Similar results can be found in many studies in the literature [26, 27]. In addition, 
it was detected in some studies that men are more likely to experience fatal work 
accidents [28]. This situation can be explained with the fact that men work more in 
dangerous jobs that require physical power than women.

According to the results of the analysis, it was found that the age range that had 
the most work accidents was 25–34, while the age range that had the least accidents 
was 65+. Although the physical activity of workers decreased as they get older, their 
increased experience was effective in decreasing work accidents with age. In this 
context, there are many studies showing that work accidents are most common in 
the 25–44 age range and least common in the 65+ age range [12, 13, 29–31]. In some 
studies, the 16–24 age range was found to be the age group where work accidents 
occurred most frequently [26, 32]. There are also studies indicating that the 35–45 
age range is the age group that most frequently experiences fatal work accidents [28].

It was detected that the probability of having a work accident decreases with an 
increase in the level of education. This may be due to the fact that workers who have a 
low level of education work in low-profile and risky jobs, or it may be due to individu-
als having an incomplete understanding risk factors due to a lack of education [31, 
33, 34]. In addition, individuals who had not received vocational training were more 
likely to experience work accidents. Therefore, individuals should undergo specific 
training before starting to work, and, basic work-related safety measures should be 
taught [35]. In addition, the fact that individuals did not have sufficient work-related 
training increased the risk of fatal accidents. One out of every five deaths in construc-
tion workers and 95% of the deceased workers were uneducated people [28]. Workers 
receiving professional training to improve their job competencies and increase their 
job-related knowledge had an important role in preventing work accidents. In addi-
tion, developing a safety culture with training activities and the integration of these 
activities into corporate culture will make safety a reality at each level [36]. Also, as job 
safety and health training become more appealing, individuals will receive three times 
more information, thus considerably reducing work accidents. Applied, student-cen-
tered, and participatory training activities should be therefore put into practice [37].

It was detected that individuals working in lower level jobs were more exposed to 
work accidents. This may arise from the risk and safety awareness of the employees. 
It is expected that this result arises from the fact that those who work in jobs requir-
ing more strength have generally received less education and people who work 
in upper-level positions, such as managers, will have a certain awareness, due to 
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their education. There is a strong relationship between safety awareness and risks 
experienced [38]. For this reason, improving the safety awareness of individuals is 
of utmost importance. Accordingly, it is vital that individuals receive training in risk 
management and the use of personal protective equipment [39].

It was detected in the study that people who had received psycho-social support/
had experienced depression had more work accidents. It has been demonstrated in 
several studies that stressful living conditions increase the probability of having a 
work accident. It has been demonstrated that situations affecting the personal life 
of individuals, such as being unable to consume adequate food, a suffocating work 
life, and environmental problems, increase the risk of work accidents [33, 40–42]. 
Stress and pressure can have different consequences on the probability of men or 
women to experience work accidents. While stress caused by a lack of organizational 
support in women is a major reason for them to experience work accidents, this 
situation was not applicable to men experiencing work accidents [43]. Accordingly, 
individuals’ low level of social support from their workplace and stress increased 
work accidents. It has also been reported in similar studies that women are more 
affected by workload and stress [44, 45]. However, the fact that individuals experi-
ence the pressure of the requirements of high productivity also increases the likeli-
hood of work accidents because individuals can display dangerous behaviors due to 
this pressure [46]. All these behaviors and stress trigger further depression.

5. Conclusions

According to the study results, alcohol consumption caused an increased rate 
of work accidents. There are studies that demonstrate alcohol use and smoking 
increase work accidents, both in men and women [44]. Contrary to this study, there 
are also other studies in the literature demonstrating that bad habits such as using 
alcohol and smoking do not influence work accidents [45]. Additionally, it was 
found that people with poor health are more likely to experience work accidents 
than people with good health. In general, people’s poor health conditions make 
them unable to focus on their job and not being careful enough. This situation leads 
employees to being exposed to accidents.

Methods such as young employees receiving a good education, workers com-
pleting their education before beginning work, regular check-ups for employees 
and early intervention in diseases, attempts to reduce stress in work life as well as 
to reduce the negative impact of the job environment on employees, preserving 
a positive work-life balance, and supporting employees with bad habits such as 
alcohol and smoking through various rehab activities can play significant roles 
in reducing work accidents. Also, having first aid experts and doctors constantly 
available on the job site will help to minimize bad outcome from injuries with early 
intervention in accidents. In addition, workers not working for long hours during 
the day, workers having sufficient breaks, and workers having holidays will prevent 
loss of focus during work, thus playing a great role in reducing work accidents. 
Using safety signs in workplaces, having constant supervision of employees during 
working hours, and immediate intervention with people who violate safety rules 
will have a minimizing impact on work accidents.

6. Limitations

This study had several limitations. First, the study data were secondary data. 
Variables required for statistical analysis consisted of existing variables in the 
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their education. There is a strong relationship between safety awareness and risks 
experienced [38]. For this reason, improving the safety awareness of individuals is 
of utmost importance. Accordingly, it is vital that individuals receive training in risk 
management and the use of personal protective equipment [39].

It was detected in the study that people who had received psycho-social support/
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several studies that stressful living conditions increase the probability of having a 
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Stress and pressure can have different consequences on the probability of men or 
women to experience work accidents. While stress caused by a lack of organizational 
support in women is a major reason for them to experience work accidents, this 
situation was not applicable to men experiencing work accidents [43]. Accordingly, 
individuals’ low level of social support from their workplace and stress increased 
work accidents. It has also been reported in similar studies that women are more 
affected by workload and stress [44, 45]. However, the fact that individuals experi-
ence the pressure of the requirements of high productivity also increases the likeli-
hood of work accidents because individuals can display dangerous behaviors due to 
this pressure [46]. All these behaviors and stress trigger further depression.

5. Conclusions

According to the study results, alcohol consumption caused an increased rate 
of work accidents. There are studies that demonstrate alcohol use and smoking 
increase work accidents, both in men and women [44]. Contrary to this study, there 
are also other studies in the literature demonstrating that bad habits such as using 
alcohol and smoking do not influence work accidents [45]. Additionally, it was 
found that people with poor health are more likely to experience work accidents 
than people with good health. In general, people’s poor health conditions make 
them unable to focus on their job and not being careful enough. This situation leads 
employees to being exposed to accidents.

Methods such as young employees receiving a good education, workers com-
pleting their education before beginning work, regular check-ups for employees 
and early intervention in diseases, attempts to reduce stress in work life as well as 
to reduce the negative impact of the job environment on employees, preserving 
a positive work-life balance, and supporting employees with bad habits such as 
alcohol and smoking through various rehab activities can play significant roles 
in reducing work accidents. Also, having first aid experts and doctors constantly 
available on the job site will help to minimize bad outcome from injuries with early 
intervention in accidents. In addition, workers not working for long hours during 
the day, workers having sufficient breaks, and workers having holidays will prevent 
loss of focus during work, thus playing a great role in reducing work accidents. 
Using safety signs in workplaces, having constant supervision of employees during 
working hours, and immediate intervention with people who violate safety rules 
will have a minimizing impact on work accidents.

6. Limitations

This study had several limitations. First, the study data were secondary data. 
Variables required for statistical analysis consisted of existing variables in the 
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dataset. Second, as the data was cross-sectional, a definitive causal relationship on 
factors that influence work accidents could not be inferred. Third, this study was 
not based on recorded data. The data were collected through surveys conducted 
by the TSI. The data obtained in this study were direct responses from individuals. 
Since there is no officially recorded data, results obtained from the data collec-
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Chapter 10

Occupational Heat Stress: A 
Technical Scan
Krishnan Srinivasan, Smisha Mohan and Jeneth Berlin Raj T

Abstract

The trouble for every person is to competently interact with his/her  
environmental variables. India being a tropical country will have a huge impact 
on individuals’ health as a result of this global warming. Workers who are work-
ing in a hot environment pose an extra risk as they are exposed to additional heat 
in the workplace. The diversity in Indian climatic systems necessitates scientific 
study in different regions of the country. Methods to quantify the heat strain 
vary in different countries & different professional groups. Most of the previ-
ous studies on assessing the health effects have been conducted on simulation 
settings rather than actual field settings. Research in occupational heat stress is 
much needed to find out the health impacts and suitable intervention to protect 
workers health which subsequently reduces the morbidity.

Keywords: climate change, occupational heat stress, heat strain, prevention,  
adaptive measures

1. Introduction

The current prediction on climate change says that there will be an increase in the 
ambient temperature of about 0.5 to 1 degree C by 2030 which may pose a significant 
risk to the people [1, 2]. India being a tropical country will have a huge impact on 
individuals’ health as a result of this global warming [2]. Workers who are working 
in a hot environment pose an extra risk as they are exposed to additional heat in 
the workplace [3]. Occupational heat stress is the net heat load experienced by the 
worker which includes the combined contributions of metabolic heat produced dur-
ing the time of work, environmental factors, and clothing [4]. Continuous exposure 
to excessive heat may result in heat-related illness which ranges from heat rash to 
heat stroke which life is threatening. Apart from this the workers are at increased risk 
of accidents at workplaces, decreased productivity which all can cause an increase 
in morbidity and decrease in community economy. Various factors play a major role 
in determining the heat stress which includes ambient temperature, humidity, air 
movement, source of heat, duration of exposure, fluid loss/intake, etc. [5]. Indoor 
and outdoor workers are at risk of heat stress. Occupational heat stress will cause 
potential negative health with wellbeing outcome. In this chapter, the basics of 
occupational heat stress and heat strain, physiology thermoregulation, vulnerable 
population group, health impacts, Current status of research in occupational heat 
stress, prevention, control and adaptive measures will be discussed. To achieve this, a 
technical scan of various research papers pertaining to heat stress that were published 
in the last ten years were considered and the key points are included in this chapter.
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2. What is occupational heat stress?

Heat stress includes many physical reactions that result from a body’s capacity to 
regulate its temperature in response to the environment [6, 7]. Failure in the body 
regulatory mechanism will lead to heat stress which may cause increase in core body 
temperature and heat rate. This may further cause accumulation of excess heat in 
the body which cause the worker to lose concentration in working environment and 
may become irritable or sick [8]. High air temperatures, radiant heat sources, high 
humidity, direct physical contact with hot objects, and strenuous physical activities 
may cause increase risk of developing heat related illness.

Occupational heat stress is that the net load to which a worker is exposed from the 
combined contributions of metabolic heat, environmental factors, and clothing worn 
which leads to rise in heat storage within the body [1]. Workers who are working in 
hot environment are at increased risk of developing heat related illness. Heat stress 
results in heat related illness and also it may account for an increase in workplace 
accidents, and a decrease in worker productivity [7, 9]. Heat stress related health 
impacts ranges from less severe heat rash to more severe heat stroke. Sweaty palms, 
fogged-up safety glasses and dizziness are the main causes for workplace injury. Burns 
may also occur as a result of accidental contact with hot surfaces or steam [6, 10]. In 
India occupational heat stress is becoming more significant as the average tempera-
tures increase but remains overlooked [3, 11, 12]. Both indoor and outdoor workers 
are at risk of developing heat related illness. Outdoor work sector includes agricul-
ture, construction, brick industry where as indoor work includes firefighters, bakery 
workers, farmers, miners, boiler room workers, factory workers [12, 13].

3. Physiology of thermoregulation

The internal temperature (Core) of healthy human body should be maintained 
around 37°C for the various metabolic processes to function at optimum range 
inside the human body [14]. Variations, usually of less than 1°C occur with the time 
of the day, level of physical activity or emotional state [15]. As the environment 
warms-up, the body tends to warm-up as well. In this way, the body increases the 
rate of heat loss to balance the heat burden created by the environment. In a very 
hot environment, the rate of heat gain exceeds the rate of heat loss and the body 
temperature begins to rise. There are number of physiological heat control mecha-
nisms playing a vital role in maintaining the core body temperature even when the 
external air temperature is greater than 37° C [16]. The pre-optic area in the anterior 
hypothalamus of the brain along with posterior hypothalamus, medulla, pons and 
spinal cord maintain core body temperature within normal range. The thermal 
sensors maintain a constant core body temperature by increasing blood flow to the 
skin (Vasodilatation) and by increasing sweat production [15]. To balance the heat 
burden created by the environment, the body increases the rate of heat loss. A rise 
in the body temperature results in heat related illnesses [17].

The main source of heat gain in a human body is production of its own internal 
heat called metabolic heat. It is generated within the body by the biochemical 
processes that keep us alive and by the energy we use during physical activity. The 
body exchanges heat with its surroundings mainly through radiation, convection, 
and evaporation of sweat [6]. Radiation is the process by which the body gains heat 
from surrounding hot objects, such as hot metal, furnaces or steam pipes and lose 
heat to objects such as chilled metallic surfaces without contact with them [14]. 
Convection is the process by which the body exchanges heat with the surround-
ing air. The body gains heat from hot air and loses heat to cold air which comes in 
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contact with the skin. Convective heat exchange increases with increasing air speed 
and increased differences between air and skin temperature [14]. The body cools as 
the evaporation of sweat from the skin occurs. Evaporation sets in very quickly and 
effect is more enhanced with high wind speeds and low relative humidity. In hot 
and dry workplaces, the cooling due to sweat evaporation is limited by the amount 
of sweat produced by the body [6].

The body also exchanges small amounts of heat by conduction and breath-
ing. By conduction the body gain or lose heat when it comes into direct contact 
with hot or cold objects. Breathing exchanges heat because the respiratory system 
warms the inhaled air. The body’s excess heat is pushed away as the exhalation sets 
in. However, the amount of heat exchanged through conduction and breathing is 
normally small enough to be ignored in assessing the heat load on the body [18].

4. Heat stress and heat strain indicators

There are many indices that are used to assess heat stress such asWet bulb Globe 
Thermometer (WBGT), Universal Thermal Climate Index, Humidex, etc. WBGT 
is the gold standard internationally accepted indices for measuring heat stress and 
it was used to measure the heat stress in most of the previous research work con-
ducted in different occupational sectors [19] (Figure 1).

Figure 1. 
WBGT.
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A wide range of clinical observations and measurement have been used to 
indicate heat strain, ranging from perception of workers, observational param-
eter like skin rash to hospitalization due to heat stroke. Most of the previous 
studies on assessing the health effects have been conducted on simulation 
settings rather than actual field settings. Such studies although provides us with 
important information on the relationship, it might not be possible to use the 
same methodology at work place. The heat strain parameters that were measured 
in the previous studies include core body temperature [20], Skin temperature 
[14], Sweat rate [21], Resting/working heart rate [22], Urinary specific gravity 
[23], Serum creatinine, Serum electrolytes, VO2 Max [14]. The most commonly 
used heat strain indicators in previous studies are core body temperature, 
resting heart rate, working heart rate, recovery heart rate and sweat rate. These 
are done in non invasive manner, so it is easy to perform in field based study. 
Other parameters such as urine specific gravity, serum electrolytes, creatinine, 
Vo2 max though reliable but could not be used in the field based study due to 
the constraints faced in working environment. In fact, these parameters were 
used in experimental set up study rather than actual field based study. Methods 
to measure these parameters vary in different study. The most commonly used 
instrument to measure the core body temperature is through tympanic ther-
mometer as tympanic temperature is the reliable, convenient and most easily 
accessible site to measure core body temperature (Figure 2). Polar heart rate 
monitor was used to measure the different heart rate in working environment 
as it is capable of recording continuous heart rate (Figure 3). Sweat rate was 
measured by using the body weight and fluid intake and output of the worker 
during the working period. The most commonly preferred method to measure 
the heat strain indicators is to check the pre exposure and post exposure values 
of these parameters as it can be compared with the standard values given by 
ACGIH, OSHA etc.

Figure 2. 
Tympanic thermometer: (a) quest temp personal monitor, (b) Infrared tympanic thermometer.
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5. Who is at risk?

Elderly people above 50 years, pregnant women, workers with other co morbid 
conditions are at increased risk of developing heat related illness. Most of the func-
tions of the human organs are dependent on the temperature and pH. So if there is 
alteration in any of these two, then it will definitely have impact on other functions 
of human body. Workers with history of diabetes mellitus, hypertension, and thyroid 
disorder are at increased risk as it will cause extra burden to the various organs while 
working in hot environment. Workers at risk of heat stress include outdoor work-
ers such as agriculture, brick industry, construction and indoor occupation such 
as firefighters, bakery workers, miners, boiler room workers, factory workers. The 
major reason that working people belongs to vulnerable group is because of internal 
heat produced when muscles are used during work [14]. Some people tend to keep 
working beyond the safe limit for heat exposure because of their need to complete 
work tasks during a particular period or their need to maintain work output to get 
paid [24]. During prolonged work periods in the heat, the high sweat rates leads to 
progressive dehydration. It has been well documented that losses of fluids through 
sweating can lead to dehydration which has a detrimental effect on productivity.

6. Health hazards due to heat stress exposure

When the air temperature or humidity rises above the optimal ranges for 
comfort, can leads to health impacts [14]. The initial effects are subjective in 

Figure 3. 
Polar heart rate monitor.
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nature, they often relate to how you feel. Exposure to more heat stress for a longer 
duration can cause health problems which impair workers’ ability to execute the 
task and may cause adverse health effects [10]. The body temperature increases 
because of internal heat production during muscular activity in work place. If the 
ambient temperature is more than the body temperature, then the heat loss from 
the body will be minimized by conduction, convection, radiation. As a result the 
core body temperature will keep increasing and may result in heat related illness 
such as heat rash, heat syncope, heat exhaustion, heat stroke. The heart rate also 
increases to pump more blood through skin so that excess heat can be lost to the 
environment through sweating [14]. These changes will cause additional load on the 
body. Changes in blood flow and excessive sweating will lead to decrease in person’s 
ability to do physical and mental work [8]. When the environmental temperature 
rises above 30°C, it may interfere with the performance of mental tasks [14]. The 
occupational heat stress can affect the workers health either directly or indirectly. 
The direct health impacts include the heat related illness such as heat rash, heat 
syncope, heat edema, heat exhaustion and heat stroke [6, 14]. The indirect health 
impacts include physical and mental stress, hypertension, diabetes mellitus and 
chronic kidney disease.

Heat rashes are the red spots on the skin which cause a prickling sensation dur-
ing heat exposure. Heat edema is swelling which generally occurs among people 
who are not acclimatized to working in hot conditions. Heat cramps are sharp pains 
in the muscles that may occur as a result of salt imbalance resulting from the fail-
ure to replace salt lost due to sweating. Heat exhaustion is caused by excessive loss 
of body water and salt through excessive sweating. Heat syncope is heat-induced 
giddiness and fainting because of insufficient flow of blood to the brain while a 
person is standing which is caused by the loss of body fluids through sweating. 
Heat stroke is the most serious types of heat illnesses. The body temperature often 
increases more than 41°C.

7. Status of research in occupational heat stress

The environmental temperature increases day by day to due to the ongoing 
climate change that is occurring in various part of the world. Deforestation, urban 
heat island effect, Modernization process, increase in number of industries cause a 
rise in ambient temperature level, which also has impacts on workers health. Studies 
pertaining to heat stress across the globe are carried by researchers and they have 
found that exposure to excessive heat in work place has impacts on workers health 
and productivity.

Studies in occupational heat stress in India are limited because of the following 
challenges and constraints [25].

a. Permission from Industries to collect data and to publish it

b. Organized vs. Unorganized sector

c. Improper record/documentation of heat/any occupational disease by the 
employer or worker

d. Study Design

e. Assessment of health parameters
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Specific heat wave events in the Northern hemisphere have been associated 
with marked short term increases in mortality, with reported excess mortality 
ranging from 4–142% [4]. It is estimated that in 2003, up to 70,000 additional 
deaths occurred over the summer months in Western Europe as a consequence of 
severe heat waves [26]. An estimated 560 extra deaths were observed during the 
three heat waves of 2002 in Russia. Lag times of just a few days have been observed 
between the onset of a heat wave and the rise in mortality, suggesting that people 
succumb quickly to the effects of extreme heat. Some of the deaths occurring in 
heat waves are due to exacerbation of preexisting illnesses particularly cardiovas-
cular and respiratory diseases, and diseases of the nervous system [27]. Mortality 
associated with heat waves has been reported to be greatest in city areas, in con-
junction with observed high night-time minimum temperatures, high levels of air 
pollution, and poor housing conditions. Few studies have investigated the effects 
of extreme hot weather on population morbidity. Hospital admissions have been 
observed to increase during heat waves. However studies have revealed discrepan-
cies between the impact of heat waves on morbidity and mortality, in terms of 
magnitude, cause, and age group [28]. Reports of a lesser impact of heat waves on 
hospital admissions than on mortality may indicate that people die quickly during 
heat waves before they are able to reach hospital or be noticed by others. Studies of 
patients admitted to hospitals during heat waves for treatment of heatstroke have 
shown this illness to be associated with an outcome. The risk of heat stroke among 
working people is well known and explained by the limits of human physiological 
adaptability [14]. Significant number of working people dies due to heat stroke 
even in high income countries as described in a study of agricultural workers in 
the USA. A substantial amount of body water may be lost as sweat, including loss 
of fluid through respiration, gastrointestinal tract as well as kidney. Increased 
dehydration disturbs the homeostasis of the body, leading to decreased skin blood 
flow, elevated core body temperature, decreased sweat rate leading to impaired to 
tolerance to work resulting in increased risks of heat injuries. Continuous exposure 
to excessive heat may cause profound increase in heart rate which may lead to 
sympatho - vagal imbalance if not treated appropriately [20]. Heart rate is useful 
in evaluating the exertion required by physical labour in working conditions [22]. 
Trainings including acclimatization may be useful in maintaining the core body 
temperature and heart rate within normal range among workers exposed to exces-
sive heat [17]. A wide range of clinical observations & measurements have been 
used to indicate heat strain, ranging from perception of workers to hospitalization 
due to heat stroke. > 20% of people are being estimated to have health impacts of 
heat stress, ranging from skin rash to heat stroke. About 28% of workers were at 
risk of health impairment due to high heat exposure at work place [29]. There was 
a noticeable disconnect between worker’s perceptions and their ability to perform 
task [30]. Most of these studies were done in experimental set up which cannot 
be considered as a standard protocol for studies in field/industry. Some of the 
examples include rectal temperature, capsule method for core body temperature, 
nude body weight measurement, etc. Apart from heat, many confounding factors 
also play a role in health impacts. With all this issues, it is important to identify 
globally acceptable heat strain parameters and methods. Such methods can be used 
as relevant indicators locally by the health professionals to develop health surveil-
lance and prevention programs for workers to protect the workers health. There 
are only few studies done in India about Occupational heat stress and its health 
impacts and no studies conducted on assessment of heat stress and its physiologi-
cal responses in this geographical location. So it is very essential to do more studies 
in India to document the health impacts of heat stress.



Occupational Wellbeing

152

nature, they often relate to how you feel. Exposure to more heat stress for a longer 
duration can cause health problems which impair workers’ ability to execute the 
task and may cause adverse health effects [10]. The body temperature increases 
because of internal heat production during muscular activity in work place. If the 
ambient temperature is more than the body temperature, then the heat loss from 
the body will be minimized by conduction, convection, radiation. As a result the 
core body temperature will keep increasing and may result in heat related illness 
such as heat rash, heat syncope, heat exhaustion, heat stroke. The heart rate also 
increases to pump more blood through skin so that excess heat can be lost to the 
environment through sweating [14]. These changes will cause additional load on the 
body. Changes in blood flow and excessive sweating will lead to decrease in person’s 
ability to do physical and mental work [8]. When the environmental temperature 
rises above 30°C, it may interfere with the performance of mental tasks [14]. The 
occupational heat stress can affect the workers health either directly or indirectly. 
The direct health impacts include the heat related illness such as heat rash, heat 
syncope, heat edema, heat exhaustion and heat stroke [6, 14]. The indirect health 
impacts include physical and mental stress, hypertension, diabetes mellitus and 
chronic kidney disease.

Heat rashes are the red spots on the skin which cause a prickling sensation dur-
ing heat exposure. Heat edema is swelling which generally occurs among people 
who are not acclimatized to working in hot conditions. Heat cramps are sharp pains 
in the muscles that may occur as a result of salt imbalance resulting from the fail-
ure to replace salt lost due to sweating. Heat exhaustion is caused by excessive loss 
of body water and salt through excessive sweating. Heat syncope is heat-induced 
giddiness and fainting because of insufficient flow of blood to the brain while a 
person is standing which is caused by the loss of body fluids through sweating. 
Heat stroke is the most serious types of heat illnesses. The body temperature often 
increases more than 41°C.

7. Status of research in occupational heat stress

The environmental temperature increases day by day to due to the ongoing 
climate change that is occurring in various part of the world. Deforestation, urban 
heat island effect, Modernization process, increase in number of industries cause a 
rise in ambient temperature level, which also has impacts on workers health. Studies 
pertaining to heat stress across the globe are carried by researchers and they have 
found that exposure to excessive heat in work place has impacts on workers health 
and productivity.

Studies in occupational heat stress in India are limited because of the following 
challenges and constraints [25].

a. Permission from Industries to collect data and to publish it

b. Organized vs. Unorganized sector

c. Improper record/documentation of heat/any occupational disease by the 
employer or worker

d. Study Design

e. Assessment of health parameters

153

Occupational Heat Stress: A Technical Scan
DOI: http://dx.doi.org/10.5772/intechopen.93900

Specific heat wave events in the Northern hemisphere have been associated 
with marked short term increases in mortality, with reported excess mortality 
ranging from 4–142% [4]. It is estimated that in 2003, up to 70,000 additional 
deaths occurred over the summer months in Western Europe as a consequence of 
severe heat waves [26]. An estimated 560 extra deaths were observed during the 
three heat waves of 2002 in Russia. Lag times of just a few days have been observed 
between the onset of a heat wave and the rise in mortality, suggesting that people 
succumb quickly to the effects of extreme heat. Some of the deaths occurring in 
heat waves are due to exacerbation of preexisting illnesses particularly cardiovas-
cular and respiratory diseases, and diseases of the nervous system [27]. Mortality 
associated with heat waves has been reported to be greatest in city areas, in con-
junction with observed high night-time minimum temperatures, high levels of air 
pollution, and poor housing conditions. Few studies have investigated the effects 
of extreme hot weather on population morbidity. Hospital admissions have been 
observed to increase during heat waves. However studies have revealed discrepan-
cies between the impact of heat waves on morbidity and mortality, in terms of 
magnitude, cause, and age group [28]. Reports of a lesser impact of heat waves on 
hospital admissions than on mortality may indicate that people die quickly during 
heat waves before they are able to reach hospital or be noticed by others. Studies of 
patients admitted to hospitals during heat waves for treatment of heatstroke have 
shown this illness to be associated with an outcome. The risk of heat stroke among 
working people is well known and explained by the limits of human physiological 
adaptability [14]. Significant number of working people dies due to heat stroke 
even in high income countries as described in a study of agricultural workers in 
the USA. A substantial amount of body water may be lost as sweat, including loss 
of fluid through respiration, gastrointestinal tract as well as kidney. Increased 
dehydration disturbs the homeostasis of the body, leading to decreased skin blood 
flow, elevated core body temperature, decreased sweat rate leading to impaired to 
tolerance to work resulting in increased risks of heat injuries. Continuous exposure 
to excessive heat may cause profound increase in heart rate which may lead to 
sympatho - vagal imbalance if not treated appropriately [20]. Heart rate is useful 
in evaluating the exertion required by physical labour in working conditions [22]. 
Trainings including acclimatization may be useful in maintaining the core body 
temperature and heart rate within normal range among workers exposed to exces-
sive heat [17]. A wide range of clinical observations & measurements have been 
used to indicate heat strain, ranging from perception of workers to hospitalization 
due to heat stroke. > 20% of people are being estimated to have health impacts of 
heat stress, ranging from skin rash to heat stroke. About 28% of workers were at 
risk of health impairment due to high heat exposure at work place [29]. There was 
a noticeable disconnect between worker’s perceptions and their ability to perform 
task [30]. Most of these studies were done in experimental set up which cannot 
be considered as a standard protocol for studies in field/industry. Some of the 
examples include rectal temperature, capsule method for core body temperature, 
nude body weight measurement, etc. Apart from heat, many confounding factors 
also play a role in health impacts. With all this issues, it is important to identify 
globally acceptable heat strain parameters and methods. Such methods can be used 
as relevant indicators locally by the health professionals to develop health surveil-
lance and prevention programs for workers to protect the workers health. There 
are only few studies done in India about Occupational heat stress and its health 
impacts and no studies conducted on assessment of heat stress and its physiologi-
cal responses in this geographical location. So it is very essential to do more studies 
in India to document the health impacts of heat stress.



Occupational Wellbeing

154

8. Prevention and control

Prevention is better than cure. It will be ideal for each worker to follow certain 
preventive measures to reduce the health impacts due to heat stress. The prevention 
methods may vary with different occupational sectors. The occupational sectors can 
broadly be classified in to outdoor (Unorganized) and indoor sector (organized). 
Adequate rest, following work rest cycle, providing adequate fluid during work 
time can be followed as a preventive measure in outdoor sector. Along with these 
measures, engineering intervention such as providing fan, coolers, PPE can also be 
followed in indoor sectors as prevention and control measures. Health education 
about the heat stress and its health impacts will greatly help to reduce the burden of 
the disease [6].

• Educating the management and administrative members to provide training to 
the workers regarding heat strain at the time of employment

• Health education is very important for the workers.

• Advised workers to consult doctor if any health problem is noticed by the 
worker

• Periodic health assessment of the workers (health surveillance)

• Suggestions for engineering intervention such as proper ventilation, exhaust, 
work rest cycle can be given to the management

9. Adaptive measures

Heat exposure levels can be lowered by use of certain control measures such as 
engineering intervention (Proving fan, coolers), personal protective equipments, 
proper ventilation, adequate rest, following work rest cycle as per ACGIH guide-
lines, providing adequate fluid to prevent dehydration, periodic medical checkup, 
etc. Special attention should be provided to aged workers and also to workers with 
significant medical illness. Health education to workers regarding heat related 
illness and ways to prevent it can help in reducing the morbidity. Studies of this 
kind using mapping can help in detecting the vulnerable areas inside the industry 
and also can protect the workers health. All workers should be made aware of the 
heat levels in all the areas inside the industry and should be instructed to take all 
precautionary measures while working in high heat generating areas. Engineering 
controls like by providing fan, adequate ventilation in working environment and by 
following work rest cycle as per ACGIH guidelines can protect the workers health. 
These recommendations could help the workers to protect their health from heat 
related illness.

10. Conclusion

Occupational heat stress will cause potential negative health with wellbeing 
outcome. The industries (Management) and the workers should be educated about 
the health impacts of occupational heat stress. Proper measures should be laid down 
to prevent the heat related illness which can be helpful to reduce the morbidity and 
mortality that may indirectly improve the community economy.
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Chapter 11

Managing Inter-Organizational 
Knowledge Sharing: Integrating 
Macro, Meso and Micro Level 
Analysis
Chiraz Guedda

Abstract

Numerous studies focus on the increasing role that cooperation plays on 
knowledge creation and the importance of knowledge diversity. However, in 
dealing with different background, culture, process, and knowledge throughout 
collaborative project, organizations must improve their practices to access, share 
and create knowledge. This paper aims at highlighting the complexity of interfirm 
collaborative projects while analyzing how different factors bolster knowledge 
sharing between partners depend on project phases. This work supports literature 
on interactionist approaches and project management to analyze these concepts of 
collaboration and knowledge sharing. Based on case study of an aerospace cluster, 
the findings highlight the factors that may enhances the effectiveness of knowledge 
sharing depend on project phases. We conclude by identifying further conceptual 
research and implication for research and practice.

Keywords: collaboration, ecosystem, knowledge sharing, project

1. Introduction

In today economy’s, knowledge becomes more and more critical for organi-
zational survival and competitiveness. Both researchers and practitioners have 
emphasized the need to develop, refine and access to knowledge to ensure the 
innovative capacity of organizations [1, 2] and hence their competitiveness. In this 
context, mainstream literature on knowledge management considers that process 
which leads to knowledge creation and innovation requires to cooperate with actors 
inside and across the boundaries of organizations. The success of certain innova-
tive regions such as Silicon Valley and Route 128 of Boston, which argue that these 
industrial location models or clusters are a source of economic progress for the local 
communities’ regions and consequently the nations, sheds light on the localized 
nature of innovation. In fact, the clusters are seen as the driver to the development 
of knowledge economies based around innovation [3–5]. In this way, innovation is 
seen more and more as a social, collective and localized process.

The literature on clusters provides useful insights that explain the factors that 
enhance knowledge creation and innovation within the cluster. Most of these 
research analyses the role of proximities in facilitating the collaboration and 
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knowledge sharing. However, despite the widespread expansion of research on con-
cepts of cluster, recent studies emphasize the current analytical shortcomings and 
the failure of conceptualizing innovation in contemporary societies [6], the lack of 
understanding the dynamics of collaboration within the cluster [7–9], and the little 
known in the explanation of the link between knowledge ties and proximity within 
the cluster [10]. As cluster enhances innovation by facilitating knowledge creation, 
the aim of this research is to shed light in the factors that bolster knowledge sharing 
between partners. To do so, we draw from research on cluster and knowledge man-
agement to analysis the factors that enhance and impeded the interorganizational 
knowledge sharing. In the sections that follow, we first review research on collabo-
ration, cluster and knowledge sharing highlighting the factors that foster or impede 
the interorganizational knowledge sharing within a cluster. Section 2 explains the 
methodological framework used for this research and in the final section we sum-
marize the findings as well as future research directions.

2. Literature review

2.1 Inter-organizational collaboration and ecosystem

Business today is based on networks and collaboration within and between 
organizations. As, knowledge is dispersed among different actors and organizations 
[11, 12] a most relevant motivation of organizations is the access to new ideas and 
complementary knowledge resources [13, 14]. In fact, knowledge diversity resulting 
of these collaborations enhance innovation as it is seen to expand the range of ideas 
that individual can use. Increasingly, literature on innovation considers industrial 
clusters [15, 16], national system of innovation [5], business ecosystem [17] and 
ecosystem of innovation [18–20] as territorial systems that facilitates and drive 
collaboration. Whatever name they are given, these concepts are widely analyzed to 
better understand the nature of relation between space industry and innovation [6]. 
For both researchers and practitioners, much of this intense interest is driven by the 
recognition that co-location allows the generation of a learning process, following 
the externalities of knowledge generated by geographical proximity, thus leading 
to innovation [15, 21, 22]. Mostly based on the success of certain highly innova-
tive regions such as Silicon Valley and Route 128 of Boston, the unanimity about 
the virtues of these forms of territorial agglomeration has been reinforced. Local 
production system is here referred to under the generic term of «ecosystem» which 
is defined as « an economic community supported by a foundation of interacting organi-
zations and individuals-the organisms of the business world. This economic community 
produces goods and services of value to customers, who are themselves members of the 
ecosystem» ([17]:26). As Moore [17] states, the ecosystem refers primarily to notions 
of interdependence, leadership, and coevolution around innovative ideas.

More and more, innovation is seen as a collective action, which involves many 
different actors operating in a cluster context [23]. Furthermore, cluster enhances 
interorganizational relationship among the actors by facilitating networking and 
socialization through the geographic proximity [24, 25]. This socialization, facili-
tated by the possibility of frequent face-to-face contacts, helps foster knowledge 
exchange by building trust [26, 27]. As Cohendet et al. [28] argued, what are mat-
ters in the socio-economic approach of networks is the quality of the relationship 
between firms rather than the quality of the transaction. This social dimension’s 
interest in the relationship between the partners has led to more and more in-depth 
research on the notion of social proximity. As it is increasingly recognized that the 
knowledge economy is a relational economy [29], much of research on networks 
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and collaboration [30, 31] knowledge management [26] has stressed the benefit of 
social proximity to facilitate collaboration and knowledge sharing. As suggested by 
the literature of sociology [32], social proximity fosters trust and builds a mutual 
commitment and consequently facilitates collaboration and interactive learning. 
In other words, it is often highlighted that the network partners may generate new 
solutions by joint-problem solving arrangements facilitated by ties embedded in the 
network [31]. As Boschma et al. [33] and Boschma [34] explain, an innovative per-
formance at the firm follows an inverted «U» relationship between embeddedness 
and firm’s innovative performance. Boschma [34] uses the embededness literature 
[32, 35] to define social proximity as a micro level’ socially embedded relationships 
that includes trust based on friendship, kinship, and experience. This social prox-
imity fosters the interactive learning by reducing the risk of opportunistic behavior 
and facilitating the sharing of tacit knowledge [26], which requires frequent 
interactions. However, Boschma [34] argue that as well as too much social distance, 
too much social proximity may be harmful for learning and innovation as it could 
lead to a closed community and consequently impedes innovation by limiting the 
access to the innovative ideas and diversity.

2.2 Ecosystem and knowledge sharing

Knowledge creation and innovation processes have become increasingly complex 
due to a wide variety of sources of knowledge and the growing need for collabora-
tion [7, 36]. The main purpose of theses collaboration is to maintain a sustainable 
advantage [37] by creating and sharing knowledge. Corno et al. [38] present three 
levels of knowledge transfer. The level of «initiation» that allows the sharing of 
explicit knowledge, the «encounter» level in which the actors seek to understand the 
tacit knowledge of their partners, to convert them into explicit knowledge, to inte-
grate and to use them, and the level of «intimacy», in which the interaction between 
partners becomes deeper and characterizes a more developed level of cooperation 
between them. In this phase, the partners exchange their tacit knowledge by sharing 
their experiences, exchanging their culture and adopting a common language.

Different factors can influence the success of knowledge sharing. The overview 
of the literature highlights these main factors in [18] the characteristics of the units 
involved in the sense of their motivation and their cognitive and absorption capac-
ity [19, 39–42] the attributes of knowledge [11, 39, 40, 42, 43] the relationships 
between partners [7, 38, 39, 42] the organizational context [41, 44] and [39] the 
network properties [45]. However, most of these researches examine the factors 
facilitating the knowledge transfer and sharing by using one level of analysis such 
individual or team or organization.

The present qualitative interpretative research seek to better understand inter-
organizational knowledge sharing process. It adopts an interactionist approach as 
stipulated by Strauss [46] is divided into three main elements: [18] the society as a 
collective production resulting from the interaction between different actors [19] 
the competences the knowledge and the rules are essentially elaborated in inter-sub-
jective relations that evolve over time and [11] the human being must be seen as an 
active, reflective and creative being. The review of literature shows that the knowl-
edge sharing between ecosystem partners needs a deeper understanding of the 
factors and determinants that enhance the knowledge sharing and how that affect 
it. Little is known about the determinants of successful knowledge sharing [47]. The 
present qualitative research seeks to better understand interorganizational knowl-
edge sharing process between interorganizational projects partners by answering 
those two main questions: what are the factors that bolster knowledge sharing 
between partners? How these factors emerge during the collaborative project?
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knowledge sharing. However, despite the widespread expansion of research on con-
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those two main questions: what are the factors that bolster knowledge sharing 
between partners? How these factors emerge during the collaborative project?
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3. Research methodology

3.1 Case study

This research studies knowledge sharing between collaborative project partners 
within an innovative ecosystem. As the Quebecer aerospace ecosystem is an inno-
vative ecosystem, it provides an interesting case for understanding collaborative 
projects and knowledge sharing processes. Our case of study is the projects of the 
Consortium for Research and Innovation in Aerospace in Quebec (CRIAQ ). The 
Consortium for Research and Innovation in Aerospace in Quebec (CRIAQ ) is a non-
profit organization (NPO) created in 2002 with the financial support of the Quebec 
government. Including companies of all size, academics and research centres as 
actors, CRIAQ aims to improve the collective knowledge base in the aerospace 
industry and to increase its competitiveness. CRIAQ operates in a network based 
on logic of open innovation and promotes collaboration between specialists from 
industry and researchers to identify and implement projects that meet industry 
requirements. His mission is to stimulate the ecosystem innovation by increasing 
collaborative projects and to enhance the skills and knowledge of aerospace actors. 
For CRIAQ projects, the funding structure determines the allocation of leadership 
within the team. Indeed, since the 50% of funding comes from NSERC (Natural 
Sciences and Engineering Research Council), it was agreed that leadership should 
be attributed to the university partner. As conceived by Etzkowitz and Leydesdroff 
[48], the CRIAQ model is strongly built on the interrelationship and interdepen-
dence between three spheres: state, industry and university and provides three 
analysis level: macro, meso and micro.

3.2 Level of analysis

Our objective is to understand the dynamics of knowledge sharing between the 
partners of the aeronautical sector. Thus, the unit of analysis focuses on individual 
involved in collaborative projects. However, we adopt a systemic analysis that 
includes the micro (individual), meso (organization) and macro (ecosystem) level.

3.3 Data collection

To collect data, we used semi-structured in-depth interview and documentation 
nevertheless, our main source of data collection is the semi-structured in-depth 
interview. The documentation as second source of data collection were collected 
through forum and steering committee records allows us to provide as much 
information as possible on the subject and field of our study, but also to triangulate 
our data sources. Regular follow-up interviews, secondary data analysis (internal 
documents), and corroboration activities were conducted to ensure that our find-
ings match interviewees’ view of reality. The triangulation of different data sources 
(interviews and documentation) makes it possible to identify converging lines, to 
corroborate information from other data sources [49]. As Eisenhardt [50] sug-
gested, the data collection process was stopped when the interviews brought little or 
no more new information.

3.4 Sampling

As suggested by Eisenhardt [50] and Eisenhardt and Graebner [51], we 
conducted a theoretical sample by choosing cases that present a theoretical con-
tribution for our study. As our sample is composed of 5 sub-samples: [18] main 
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contractors [19] integrators and Tier One suppliers [11] governmental and con-
sortia organizations [7] universities and research centers and [39] SMEs, for the 
semi-structured interviews we sought theoretical saturation [50] in each category 
of respondents. This implies that we did not seek an equal number of interviews 
between the 5 subsamples. Table 1 presents the respondent’s profiles and the 
numbers of interviews conducted.

In addition to academics, respondents hold the positions of: President, Vice 
President (Technology and Innovation), Vice President (R&D), General Manager, 
Project Director, Technical Director, R&D Director, Head of Department. These 
respondents are directly involved in CRIAQ projects at the decision-making and/or 
operational level. These different positions of informants involved in collaborative 
CRIAQ projects allows us to better understand the motivations of the partners, the 
context of the projects (decision making process to collaborate) which allows us a 
deeper analysis of the determinants that bolster the knowledge sharing between 
partners.

However, two main criteria were important for the constitution of the sampling:

1. The sampling must include respondents belonging to each aeronautic ecosys-
tem actors: major contractors, equipment manufacturers and SMEs, universi-
ties and research centers, public actors (ministries), and research consortia and 
another public-private organization involved in the aeronautical ecosystem and 
in connection with research consortia.

2. The informant must be involved inclusively in (i) at least one completed 
CRIAQ project and (ii) another collaborative internal projects to their 
respective organizations. By the first element, which is at least one CRIAQ 
project, we sought to guarantee more richness of data through the experi-
ence of the respondent throughout all the CRIAQ projects phases. Thus, we 
excluded from our data analysis two cases of respondents who participated 
only in a CRIAQ project which is in progress, because we judged that the 
interviews were not sufficiently rich since the respondents did not necessar-
ily have a complete vision of the project. Our objective is to understand the 
dynamic of knowledge sharing between partners in the aeronautical sector, 
it is therefore implicit that the respondents must have experienced all the 
phases of the collaborative project. However, without carrying out a formal 
comparative analysis between the two types of projects (internal and CRIAQ 
projects) in our analysis, for the second element, which is being involved in 
other collaborative projects internal to the organization, this will also allow 
us a deeper understanding of the dynamic of collaboration of the organiza-
tion. This will essentially allow us to understand the impact of the two levels: 
meso and macro.

3.5 Semi structured interviews

We conducted 52 semi-structured one -on- one interviews with various 
aerospace industry stakeholders involved in CRIAQ's projects including academ-
ics (professors), industrials and government institutions. The interview lasted 
approximately between 30 to 80 minutes and were conducted over an 11 months 
period. The interview process was based on an interview guide. Taking into account 
the flexible attitude adopted during interviews, this interview guide is more of 
an interview support and not a static interview guide and sets out the topics that 
should be covered during the interview. It is important to note that the terminol-
ogy used in the interview guide is not the same as that used in the conceptual 
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operational level. These different positions of informants involved in collaborative 
CRIAQ projects allows us to better understand the motivations of the partners, the 
context of the projects (decision making process to collaborate) which allows us a 
deeper analysis of the determinants that bolster the knowledge sharing between 
partners.

However, two main criteria were important for the constitution of the sampling:

1. The sampling must include respondents belonging to each aeronautic ecosys-
tem actors: major contractors, equipment manufacturers and SMEs, universi-
ties and research centers, public actors (ministries), and research consortia and 
another public-private organization involved in the aeronautical ecosystem and 
in connection with research consortia.
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respective organizations. By the first element, which is at least one CRIAQ 
project, we sought to guarantee more richness of data through the experi-
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projects) in our analysis, for the second element, which is being involved in 
other collaborative projects internal to the organization, this will also allow 
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We conducted 52 semi-structured one -on- one interviews with various 
aerospace industry stakeholders involved in CRIAQ's projects including academ-
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approximately between 30 to 80 minutes and were conducted over an 11 months 
period. The interview process was based on an interview guide. Taking into account 
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framework. This difference is explained by the concern of clarity which requires the 
use of terms understandable by the respondents and which are part of their refer-
ence scheme [52]. A first version of the guide has been served as a pre-test for our 
interview guide and aims to validate final interview guide. Two main versions of the 
interview guide were developed: a version (A) addressed to academics and industry 
and a version (B) addressed to government actors and consortia. These two versions 
take into account the particularities of the partner actors in collaborative projects 
and differ slightly and mainly in terms of the theme dealing with the progress of the 
project and knowledge management. Indeed, government actors and those belong-
ing to the sub-sample of consortia do not actively participate in all project phases 
(especially in the execution phase) but are more involved in the initiation and set 
up phases some questions then differ from those asked of industrial and university 
partners. The interview guide consists of two parts. The first part involved general 
questions about the informants’ background, their experience in collaborative 
projects. The second section focused on the main purpose of the study which is the 
determinants of knowledge sharing. The purpose of this section is to collect the 
information, experiences thoughts and interpretations of respondents regarding 
the progress of the collaborative’s projects and its outcomes in terms of knowledge 
sharing. In addition, in this interview section, we often encouraged and asked 
respondents to provide us with concrete examples in order to enrich our data with 
real-life experiences.

3.6 Data analysis

The data analysis strategy adopted in our study follows the assumptions of 
the grounded theory. This strategy involves “the systematic comparison of small 
units of data (incidents) and the gradual construction of a system of” categories 
“that describe the phenomena being observed” [53]. The data has been condensed, 
structured and analysed. The data analysis followed the three types of coding of 
the grounded theory described by Corbin and Strauss [54], Corley and Gioia [55] 
and Charmaz [56]: open coding, axial coding and selective coding (or theoretical 
coding). To do so, we conducted line-by -line analysis of every quote to identify 
common ideas [57]. Through an iterative process, we defined a sub-category, and 
we established the link between the various categories by questioning causes, how, 
where and when [58]. Linking these categories allows us to assemble into higher 
order themes ([55]: 183). Thus, by establishing the relationships between categories 
and subcategories and integrating the concepts around the central themes, we can 
provide better explanations of the dynamic of knowledge sharing between collab-
orative project partners. The analysis is summarized in Appendix 1.

Types of organizations Number of interviews

Main contractors 15

SME 10

OEMs, Integrators and MROs- Tier One Suppliers 8

Governmental organizations and consortia 7

Universities and research centers 12

Total 52

Table 1. 
The study respondent’s profiles.
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4. Results

The purpose of this research was to better understand the factors driving 
the knowledge sharing in the context of inter-organizational collaboration. 
This work aims at analyzing how different determinants bolster the knowledge 
sharing process between partners. Based on the results of our primary data, these 
determinants depend on projects’ phases as well as analysis level (macro, meso 
and micro). The research finding shows that the role of social proximity played 
an important role in the initiation project’ phases, especially by fostering col-
laboration, but throughout the project its apport is controverted. As well, during 
this phase, the macro level, via the quasi- governmental institutions, helped 
fostering collaboration and knowledge sharing between aerospace partners. 
The team dynamic and the organization culture are more determinants in the 
set-up and execution project’ phases while the role of macro level actors is less 
important.

4.1 Knowledge sharing and project’ phases

We deemed it appropriate to present the determinants and issues that influence 
collaboration between partners according to the phases in which they emerge. This 
choice is strongly influenced by the primary data which led us to classify the cat-
egories of determinants according to the project phases. These different phases are 
project initiation phase, project setup phase and the project execution phase. The 
determinants that influence knowledge sharing are related to three levels: micro, 
meso and macro. The purpose of this research was to better understand the under-
lying factors driving the knowledge sharing in the context of inter-organizational 
collaboration. The research finding shows that the role of social proximity in foster-
ing collaboration is controverted. Despite the importance of the social proximity in 
collaboration, our results highlight that the outcomes of this collaboration, in term 
of success of collaboration and knowledge sharing, are questionable. In fact, our 
results reveal how the critical is the role that institutions play in facilitating col-
laboration among actors and creating an enabling environment for co-innovation. 
However, our results have also shown that despite the willingness and efforts of 
public actors to stimulate the process of co-innovation between actors, this objec-
tive does not seem to be easily achievable. The success of collaborative activity now 
depends on other determinants of individual and organizational nature, depending 
on the progress of the project.

4.1.1 The initiation project phase: the role of micro and macro level

The initiation project’ phases highlight the importance of the micro and 
macro level in the knowledge sharing process. It was particularly noticeable 
that informants argued that the macro level provides a great condition foster-
ing knowledge sharing and collaboration. For example, the CRIAQ’ forum, 
organized every two years, present the opportunity for the aerospace actors to 
openly display their issues and their research needs. The objective of those forum 
is to help organisations and academics to enhance their skills and develop their 
knowledge by sharing, exploring a new problematic. At this level, it is important 
to specify that the principal mission of CRIAQ is to bolster collaboration which 
is leads to knowledge sharing. However, some informants felt that, despite the 
role of CRIAQ fostering collaboration, the social capital is the most determinant 
element at this phase.
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is leads to knowledge sharing. However, some informants felt that, despite the 
role of CRIAQ fostering collaboration, the social capital is the most determinant 
element at this phase.
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4.1.1.1 Social proximity: the challenge

Participants’ statements such as «it's because I have good relation», «he's a nice 
guy», «we look at affinities», «the research is between friends» and «if the chem-
istry is not there it does not work!» have been widely given as an answer to explain 
their choice of projects partners. Facilitated by the geographic proximity, the social 
proximity is shown as a foster for the emergence of collaborative project and an 
important determinant for the knowledge sharing process. According to our results, 
social capital is dependent on past experiences, friendship and affinities between 
actors. Those relationships are consolidated by the trust that people develop among 
themselves through their previous experiences and their evolution over time. 
Specifically, partners develop their trust in each other based on knowledge, trust-
worthiness and friendship. This is reflected in the comments of one of our respon-
dents: «we create a certain trust between the players through the relationship» and 
«the social aspect is an important element that I had underestimated! That's where 
trust comes in! ». However, curiously, despite the importance of social proximity 
during the initiation phase of the project, our results throughout the progress of 
project, the social proximity does not play an important role. Social proximity 
facilitates the emergence of collaborative project, but it does not always mean it that 
lead to collaboration none achieve knowledge sharing.

4.1.2 The set-up’ project phase: the role of meso level

The set-up project’ phases highlight the importance of meso level in the knowl-
edge sharing process. According to most of informants, the team project partners 
and the organisation’ implication played an important role to facilitate the knowl-
edge sharing process during the set-up projects phases.

4.1.2.1 Institutional orientation

The research results highlight the crucial role of institutional orientation of 
the firm and how it affects the goal of collaborative project and consequently the 
knowledge sharing process. Indeed, for most of our informants the involvement 
of the industrial firm in the CRIAQ project is seen rather as a response to a social 
mission, political pressure and a need for visibility. It is therefore not surprising 
that the organization’ interest in the CRIAQ project is sometimes low and question-
able. Consequently, it is obvious that the availability of team members on these 
projects is compromised. One of informants explained: «So it limits the frequency 
of meetings, the availability of industrial very much limits the frequency of meetings ... 
Then if people are not available, also sometimes it puts frustrations when we want to 
settle things and then there is no availability». The lack of availability affects deeply 
the purpose of collaboration and knowledge sharing process between partners. As 
the team partners do not have the availability needed to the project progress, they 
do not necessarily absorb and integrate in time the information and new knowledge 
generated by the project. In these cases, the challenge is to take advantage of this 
information before it becomes obsolete. This informant summarized this issue: 
«So often, we will absorb the information in detail a few years later. Because when the 
project starts, we do not have the resources, we do not have the right resources. We follow 
the project, but how can I say.. with a certain distance, we are not equipped, and we do 
not do it from day to day». However, the lack of project interest showed two differ-
ent explanations from informant. In one hand, informants stated that the “bottom 
up” approach of these collaborative project does not lead necessarily to knowledge 
sharing process and in other hand, others informant explained that this lack in 
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the interest in the project is a consequence of the absence of some individual’s 
determinants such as communication, leaderships, insufficient skills in project 
management.

4.1.3 The execution’ project phase: the role of micro level

According to informants, the most important determinant to foster knowledge 
sharing process is leadership. As stated earlier, social proximity and affinities are 
just not enough to bolster knowledge sharing process. Sometimes, with disappoint-
ment some of informants explained that most of CRIAQ projects are based on social 
proximity to choose team projects partners. However, despite this social proximity, 
informants argued that tension and disappointment are experienced during most of 
CRIAQ project especially during the execution phases the project when the role of 
leader is much needed. It is worth noting that based on the rules of CRIAQ project, 
the academic partner should take the lead of project. Most of informants explained 
that the lack of «strong leader» described as problematic and lead to frustration 
and loss of project interest. Some respondents explain: «there are several universi-
ties and research center and they do not necessarily communicate, it's the job of 
academic lead normally, it’s hard to promote these communications!», «Yes it slows 
down our involvement in CRIAQ projects definitely. Yes definitely! It’s a matter of 
credibility…We say it starts today, but we will start in a year!». However, our results 
show that the leadership issues is related to misunderstanding of the reality of each 
other’s partners. For the academic’s partners, it is not lack of “strong leader” that 
impact the execution of project but the misunderstanding of industrials partners 
of the academic’ challenge to build the research team. One of academic informants 
explained: “Sometimes that's why we can't deliver or start on time because of 
student recruitment, for some projects we cannot recruit international student, and 
because of the ability of manufacturers to bring out data internally and communi-
cate it to us… They ask us the impossible”. On the whole, the research results show 
the challenge that face the partners of interorganizational collaborative project 
especially between academics and industrials partners. For the academic’ partners 
the feeling of misunderstanding of their realities and the challenges they faced is 
widely raised. In fact, despite the collaborative aspect of these project, this divide 
on the way how to perceive partners ‘reality and challenge makes the knowledge 
sharing process not easy to achieve.

5. Discussion

The purpose of this paper was to gain an in depth understanding the factors 
that impede and foster the inter-organizational knowledge sharing within a col-
laborative project. The results highlight how social proximity, which is considerate 
as a facilitator to collaboration and interactive learning, is needed to initiate the 
collaborative project but neither fosters collaboration nor facilitates the knowledge 
sharing process in a lack of other factors. Our finding suggests that throughout the 
project’ progress, the lack of leadership and interest in the project tracked a failure 
to achieve a knowledge sharing between partners. Indeed, open innovation requires 
leadership [59]. Overall, more specifically, our results highlighted the existence of 
deep tensions and frustrations between the collaborative project’ partners especially 
between academia and industry. As explained by open innovation and ecosystem 
research, the need of complementary knowledge is more and more needed through 
a cross-boundary collaborations. These interorganizational collaboration implies 
partners with different background and culture working interdependently across 
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proximity to choose team projects partners. However, despite this social proximity, 
informants argued that tension and disappointment are experienced during most of 
CRIAQ project especially during the execution phases the project when the role of 
leader is much needed. It is worth noting that based on the rules of CRIAQ project, 
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sharing process in a lack of other factors. Our finding suggests that throughout the 
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between academia and industry. As explained by open innovation and ecosystem 
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a cross-boundary collaborations. These interorganizational collaboration implies 
partners with different background and culture working interdependently across 
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disciplines arises challenges and makes knowledge sharing between partners more 
complex.

5.1 Interorganizational knowledge sharing challenge

Despite the complementarities between the aeronautic ecosystem partners and 
the need of a new knowledge, this study shows a challenging relation between 
two important actors: the industrials and the academics. In fact, universities have 
become a major knowledge creator in many countries [60]. Our finding shows a 
challenging collaboration between the academics and industries.

5.2 Academics-industrial: complementarities with two languages

Innovation is needed in today’s challenging environment which dynamism and 
managing uncertainty is required [61]. Open innovation which is “a paradigm that 
assumes that firms can and should use external ideas as well as internal ideas to 
advance their technology” [13] embedded in the notion that the sources of knowl-
edge for innovation is dispersed in the economy and involves a deliberately man-
aged knowledge flows across organizational boundaries [62]. Through collaborative 
project partners develop, create and share knowledge. In dealing with different 
background, culture, process, and knowledge throughout collaborative project, 
organizations must improve their practices to access, share and create knowledge. 
Ecosystem of innovation [19, 20, 63] is more and more considered as territorial 
systems that facilitates and drive collaboration which facilitate knowledge sharing 
and innovation. Our results show that interprofessional collaboration- expressed by 
academia and industry partners- presents more challenge and obstacle in shar-
ing knowledge. On the one hand lack of communication and leadership is often 
expressed as a missing skills of academia partners. On the other hand, a misun-
derstanding of the reality of partners is showed to be the reasons of those missing 
skills. This tensions between academia and industrials partners leads to a poor 
projects’ output in terms of knowledge sharing whether is strong the contribution 
of governmental actors to bolster collaboration and open innovation.

5.3 A balanced bottom-up and top-down collaboration approach

Our results show the balance between a “top down” and a “bottom up” approach 
is required in order to promote collaboration between ecosystem actors. Despite the 
existence of social proximity and geographic proximity that should lead to facilitate 
knowledge sharing process, our informants expressed a weak knowledge sharing 
through those collaborative projects.

6. Conclusion

The purpose of this paper was to gain a better understanding of factors that 
impede and foster the inter-organizational knowledge sharing within a collabora-
tive project. The results generated in this analysis highlight how social proximity, 
which is considerate as a facilitator to collaboration and interactive learning, is 
needed to initiate the collaborative project but neither fosters collaboration nor 
facilitates the knowledge sharing process in a lack of other factors. Contrary to 
research showing the relevant role of social proximity to foster collaboration, 
our finding suggests that within the project progress, the lack of leadership and 
interest in the project the collaborative project fail to achieve their goal which is 
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the knowledge sharing. Furthermore, this paper contributes to existing literature 
on collaboration and knowledge management by analysing the role of proximity, 
especially social proximity, depending on project stage and progression. This paper 
points out the need of multilevel analysis to better understand the dynamic of 
interorganizational knowledge sharing. As stated earlier, three level of analysis used 
for this research. The three levels are continually interacting. Indeed, we believe that 
the relationships between organizations within the cluster impact the dynamics of 
individuals and groups that collaborate, but also these organizations evolve within 
an environment that shapes them. This impact is by no means a unilateral one, since 
the structures of social systems are both «conditions and results of the activities 
performed by agents who are part of these systems» ([64]: 15). There is therefore 
a duality between action and structure according to Giddens [64]. Similarly, as 
the knowledge sharing is a social phenomenon, we believe that the understanding 
of the interorganizational knowledge sharing dynamic within the cluster should 
shed light on the interaction between different actors and social systems at three 
level of the ecosystem: micro, meso and macro. The choice of CRIAQ projects as a 
single case of the study limits the generalization of the results. Moreover, even if the 
choice of this typical case seems adequate to our study and our research concerns, 
it would be interesting to study other cases of collaborative projects within the 
ecosystem. In addition, a comparison between national and international projects 
would make it possible to deepen certain results, in particular on the concepts of 
proximity, leadership and the philosophy of the organization.

Appendix 1: data structure
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Chapter 12

Quality of Life in Employee with 
Workaholism
Ozlem Koseoglu Ornek and Nurcan Kolac

Abstract

Workaholism has been a growing issue among the labour force worldwide. 
However, there is no consensus between scholars about its definition yet. It might 
be described as “being overly concerned about work, driven by a strong and uncon-
trollable desire to work, and spending so much energy and effort on work that it 
impairs private relationships, personal hobbies/activities, and/or health”. Generally, 
people with specific personality traits may have an increased chance of developing 
workaholism. In addition, there are other factors, such as sociocultural characteris-
tics, relationships with colleagues and significant others, and organizational culture 
might also play an important influence on developing workaholism. It causes many 
physical and psychological health problems, such as high blood pressure, anxiety, 
depression, and family and lifestyle dissatisfaction, and a reduction in job satis-
faction, presenteeism, and motivation. Putting all of this together, it is clear that 
workaholism has a negative influence on employees’ quality of life and overall well-
being. Therefore, this study aimed at examining a variety of approaches to define 
“workaholism” in related literature, defining its etiology, related factors, outcomes, 
prevention, and treatment. The PubMed/Medline database was also used for related 
studies that were published in English. “Workaholism”, “obsessive–compulsive 
behavior”, and “quality of health” were used as keywords. It is crucial to take action 
to prevent people from becoming workaholics. Early diagnoses of workaholism, 
using predictive factors by occupational healthcare professionals in the workplace, 
would help decrease its impact on workers’ health, and an effective treatment of 
workaholism should be applied.

Keywords: workaholism, job productivity, obsessive–compulsive behavior, quality of 
health, and prevention

1. Introduction

The majority of the world’s population works. Therefore, work plays an 
important role in their lives. For personal development and economic needs, it is 
the most important factor for people. However, working conditions and the way 
people approach their work life have a great impact on their quality of life and 
well-being. According to the literature review, workaholism is increasing rapidly 
compared to previous years, and thus, it seems that there is an increased interest in 
workaholism-related issues among researchers% [1–3]. In Norway, the recent study 
by Andreassen et al. [1] showed that the prevalence of workaholism was at 7.3%, 
but it may be that the rate of self-workaholism is much higher among the working 
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but it may be that the rate of self-workaholism is much higher among the working 
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population than it was estimated [2, 3]. Therefore, the amount of research associ-
ated with workaholism has been increasing in recent years, and the terms “work 
addiction”, “workaholism”, “excessively overwork” have been prevalent throughout 
[4–7]. However, it seems that there is no common consensus about its meaning, 
which may very well be considered an important public issue in the future; this is 
because it gradually deteriorates people’s health, causing mental and physical health 
problems, such as coronary heart disease, anxiety, and work-related stress. For a 
long time now, it has also had a negative influence on people’s social lives, including 
family relationships and work performance—resulting in the decreasing of qual-
ity of life and well-being. Workaholics tend to spend most of their time working, 
leaving aside their social life, which leads to having more family conflicts and a lack 
of recreational activities [3, 4]. These results can be explained by the fact that they 
constantly feel stressed and pressured to succeed, physically harming themselves 
due to their work hours. Beyond that, it has been stated that workaholics are more 
likely to have obsessive–compulsive disorder, attention-deficit disorder, and hyper-
activity disorder, showing that workaholism may be a sign of deeper psychological 
or emotional problems.

Although much is known about the consequences of workaholism, there is very 
little information about the source of workaholism [3–5].

Therefore, this review was aimed to examine definitions of “workaholism”, 
the factors affecting the occurrence of workaholism, and the consequences of 
workaholism.

2. Method

It was aimed to examine a variety of approaches to define workaholism in related 
literature; it also seeks to define, and discuss its etiology, related factors, outcomes, 
prevention, and its treatment subsequently. The PubMed/Medline database was 
used for reviewing related studies published in English. “Workaholism”, “obsessive–
compulsive behavior”, and “quality of health” were used as keywords. There were 
no restrictions in place regarding setting, study design, or timeline.

3. Workaholism

The term “workaholism” originally derived from the word “alcoholism”. It is seen 
as type of addiction, similar to gambling and sex. According to written literature, 
it was first coined and used in 1971 by Wayne E. Oates. It was initially described as 
“addiction to work, the compulsive and uncontrollable need to work incessantly”, 
asserting that workaholism is an addiction to work and has many common con-
nections to alcoholism. At this time, workaholism was simply defined by Oates 
[3] as “a person whose need for work has become so excessive that it creates noticeable 
disturbance or interference with his bodily health, personal happiness, and interpersonal 
relationships, and with his smooth social functioning” [3]. However, compared to other 
common addictions, such as gambling or drug use, the definition of work addic-
tion is still being developed through a variety of discussion, thought, or confusion 
[4–6]. In last half century, workaholism, as a term, has been widely used in related 
literature. For example, it was defined workaholism according to working hours 
per week. Nevertheless, this approach can easily meet resistance, particularly in 
developing and undeveloped countries where people commonly work more than 
what the definition states. At this point, some writers argue that simply focusing on 
the criteria of time is not enough to define people as “workaholics” [8]. Machlowitz 
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defined “workaholism” as an approach or attitude toward working instead of 
explaining it with just the amount of time put in at work, since it is well known that 
“workaholics” keep thinking about work even when they are not there. A qualitative 
study was conducted with more than 100 workaholics, and the results showed that 
these workers were happy and satisfied with their life [9]. However, as it has been 
stated, there are a variety of different approaches for defining “workaholism”, with 
no consensus regarding the term. Some scientists present workaholism in positive 
terms and images by stressing the benefits from a high work investment, including 
extra work effort [9, 10], but others present it in negative terms and have empha-
sized the riskier sides, including health and “work-life conflicts” [3–7, 10, 11]. The 
writers who view workaholism negatively term interpreted “workaholism” as being 
equal to other addictions. Thus, they have focused on its detrimental effects. For 
example, Cherrington views workaholism as a preposterous dedication to extreme 
work [12]. On the other hand, some writers see “workaholism” as a decisive indi-
vidual characteristic [13–15]. It is also possible, through the literature [16], to define 
“workaholism” using four distinguished aspects:

• Robinson and Scott define workaholism behaviourally [13, 17], and 
Machlowitz, Spence, and Robinson define it attitudinally [9, 14].

• Killinger, Oates, and Robinson view workaholism as an addiction [3, 18, 19].

• It is considered positive [9, 10] or negative [3, 17, 20].

• It is acknowledged as having different types with various antecedents and 
outcomes [13, 14, 21, 22].

Spence and Robinson [14] define “workaholism” as a set of varied attitudes 
and behavioral patterns. The patterns consist of high levels of psychological 
involvement with work, intrinsic drive to work, and low or no work enjoyment 
(a high level of enjoyment describes an enthusiastic workaholic, and a low level of 
enjoyment describes a workaholic) [14]. According to them, the workaholic who is 
“highly work involved, feels compelled or driven to work because of inner pressures 
and is low in enjoyment of work”. Their definition of workaholism has been widely 
used and accepted in the literature. They have used “workaholic triad” as a mea-
surement of workaholism. The triad consists of three dimensions: “work involve-
ment”, “feeling driven to work”, and “work enjoyment”. They identify three types of 
workaholics based on the scores from the dimensions. The workaholic dimension 
types are “work addict”, “work enthusiast”, and “enthusiastic work addict”. For 
instance, the person in the “work enjoyment” category has a low work addiction 
score, but the “work involvement” and “feeling driven to work” dimensions have a 
high work addiction score. “Work enthusiasts” get a high work addiction score from 
the “work involvement” and “work enjoyment” dimensions, but they receive a low 
work addiction score from the “feeling driven to work” dimension [14]. However, 
“enthusiastic work addicts” get a high work addiction score from all three dimen-
sions. They have also defined six sub-types of workaholics and non-workaholics, 
which are “work addicts”, “enthusiastic workaholics”, “work enthusiast”, “disen-
chanted workers”, “relaxed workers”, and “unengaged workers”. Each of them 
shows a different level of reaction based on the dimensions mentioned above [22] 
(see Table 1). Compared to other sub-types of the workaholics, “work addicts” are 
expected to be perfectionists, to experience higher levels of stress, and to complain 
more about physical health problems. Machlowitz has brought similar themes with 
her. She alleged that “what set workaholics apart is their attitude towards work, not 
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population than it was estimated [2, 3]. Therefore, the amount of research associ-
ated with workaholism has been increasing in recent years, and the terms “work 
addiction”, “workaholism”, “excessively overwork” have been prevalent throughout 
[4–7]. However, it seems that there is no common consensus about its meaning, 
which may very well be considered an important public issue in the future; this is 
because it gradually deteriorates people’s health, causing mental and physical health 
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long time now, it has also had a negative influence on people’s social lives, including 
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leaving aside their social life, which leads to having more family conflicts and a lack 
of recreational activities [3, 4]. These results can be explained by the fact that they 
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likely to have obsessive–compulsive disorder, attention-deficit disorder, and hyper-
activity disorder, showing that workaholism may be a sign of deeper psychological 
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Although much is known about the consequences of workaholism, there is very 
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workaholism.
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asserting that workaholism is an addiction to work and has many common con-
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the criteria of time is not enough to define people as “workaholics” [8]. Machlowitz 
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defined “workaholism” as an approach or attitude toward working instead of 
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surement of workaholism. The triad consists of three dimensions: “work involve-
ment”, “feeling driven to work”, and “work enjoyment”. They identify three types of 
workaholics based on the scores from the dimensions. The workaholic dimension 
types are “work addict”, “work enthusiast”, and “enthusiastic work addict”. For 
instance, the person in the “work enjoyment” category has a low work addiction 
score, but the “work involvement” and “feeling driven to work” dimensions have a 
high work addiction score. “Work enthusiasts” get a high work addiction score from 
the “work involvement” and “work enjoyment” dimensions, but they receive a low 
work addiction score from the “feeling driven to work” dimension [14]. However, 
“enthusiastic work addicts” get a high work addiction score from all three dimen-
sions. They have also defined six sub-types of workaholics and non-workaholics, 
which are “work addicts”, “enthusiastic workaholics”, “work enthusiast”, “disen-
chanted workers”, “relaxed workers”, and “unengaged workers”. Each of them 
shows a different level of reaction based on the dimensions mentioned above [22] 
(see Table 1). Compared to other sub-types of the workaholics, “work addicts” are 
expected to be perfectionists, to experience higher levels of stress, and to complain 
more about physical health problems. Machlowitz has brought similar themes with 
her. She alleged that “what set workaholics apart is their attitude towards work, not 
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the number of hours they work”. According to her, the definition relies on “physic 
income”, which is based on responsibility, sense, opportunity, and recognition (not 
monetary) [9]. Later, Buelens and Poelmans reiterate Spence and Robinson’s six-sub 
types of workaholics and developed it further, identifying the “reluctant hard 
worker” as an additional sub-type, while also speculating that “alienated profes-
sionals” might be an additional sub-type [21].

“Workaholism” is also defined as a person who spends an excessive amount time 
at work, resulting in a deterioration of family, social relationships, and recreational 
needs. It is argued that a workaholic has some specific characteristics, such as 
spending substantial unprompted time in work activities, thinking about the job 
when not at work, and working beyond organizational or economical requirements 
[14]. In their defense of the concept “Work beyond organizational or economi-
cal requirements”, they think that the organizational work pressure leads people 
to work more, but if this effort is beyond what is logically expected it should be 
considered workaholism. So, in the workaholic organization people are expected to 
“work hard”, but if the work expectation—based on the organization’s criteria—is 
not met, workers do not have many choices except leaving work or being dismissed. 
Thus, the result of the organizational requirement can vary. It depends on the 
workers, but if the workers have no choice other than accepting to meet the stan-
dards of the workaholic organization, they will be appropriately considered to be a 
workaholic. They stated that the workaholic may indicate one of the workaholism 
patterns, which have been classified by them [14]:

• Compulsive-dependent workaholic: It is claimed that people who are compulsive-
dependent workaholics will most likely have positive associations with the level 
of stress, anxiety, physical and psychological well-being, and health, but they 
will also have negative associations with job performance and job-life satisfac-
tion. It can be interpreted that the more the worker is a compulsive-dependent 
workaholic the more the worker tends to have a poor quality of life.

• Perfectionist workaholic: Generally, people who have an obsessive–compulsive 
disorder exhibit a perfectionist personality. So, perfectionists may be very 
likely to have problems in their relationships at work, with their families, and 
in their social lives. They hold a very high standards for themselves and for 
their goals; they are also success-oriented at work, and their levels of stress and 
anxiety are high. Shortly, perfectionists may have a low quality of life and well-
being in long time. According to Scott et al., a “perfectionist workaholic” will 
correlate positively with the levels of physical and psychological health, stress, 

Workaholics’ sub-types Dimension of workaholism

Feeling driven to work Work 
enjoyment

Work involvement

Workaholic High Low High

Enthusiastic workaholic High High High

Work enthusiast Low High High

Relaxed worker Low High Low

Disgruntled worker High Low Low

Uninvolved worker Low Low Low

Table 1. 
Dimension of workaholism and workaholics’ sub-types.

179

Quality of Life in Employee with Workaholism
DOI: http://dx.doi.org/10.5772/intechopen.95353

antagonistic interpersonal relationships, voluntary turnover and absentee-
ism, and low job performance and satisfaction. Naughton presents a focused 
approach with this pattern. He explains that “workaholism” is based on two 
dimensions: “obsession compulsion” and “career commitment” [23].

• Achieve-oriented workaholic: It is a very likely possible to see obsessive–compul-
sive disorder in one’s health records. These workers relate positively to health 
problems, job and life satisfaction, job performance, low voluntary turnover, 
and pro-social behavior.

They claim that long working hours do not necessarily characterize workaholics. 
Douglas and Morris claim that “working long hours is a behavioural pattern, which 
is likely triggered by certain attitudes”. Additionally, there might be a variety of 
reasons for working long hours and maybe only some of them would be considered 
workaholism; for example, people who have a high work involvement and attitude 
are predisposed to work long hours and are, therefore, more inclined to suffer from 
workaholism [16].

Snir and Zohar define “workaholism” as an individual’s consistent and consider-
able designation of time to work-related activities and thoughts that are not derived 
from external necessities. According to them, there are some advantages to this 
definition over the others. For example, this definition is consistency, which means 
that workaholism should result from a temporary, heavy workload. Additionally, it 
also considers external necessities (e.g., working overtime to pay off debt or work-
ing long hours to advance one’s career), and focuses on values and attitudes [8]. 
It is based on the core elements of workaholism, discussed above. At this point, 
it is likely to see a common approach in some of the other writers’ definition of 
workaholism. For instance, they suggested that workaholics have three main 
characteristics: addiction, obsession, and driven to work due to internal needs, not 
external [3, 11, 18, 24]. Hakanen and Peters suggested a different approach to defin-
ing workaholism, comparing the typology of workaholics and engaged workers. 
They argued that workaholics are much more prone to invest their resources—such 
as attention, emotions, time, and energy—in work even if it hurts their social and 
private life. The workaholics will continue this behavioral pattern regardless of 
whether they fail or succeed. The workaholics’ behavior and mindset are on focused 
on work even when they are not at work [25]. When the “workaholism” definition 
is critiqued, described by variety of writers since 1971, “long working hours” is still 
a controversial component. In recent studies, the component has been discussed in 
detail. For example, the definition by Griffiths and Ng, along with the definition by 
Sorensen and Feldman, have developed a more contemporary definition, including 
a steady pattern of “high work investment”, “long working hours”, and working 
obsessively without organizational requirements [6, 26].

In the academic literature, the concept of long working hours generally reminds 
others of Japan, because the reason for working “long working hours” is simply the 
demand of employers or the desire of the workers—it is a part of a socio-cultural 
issue. For the Japanese, it is about fulfilling their duties to society, which they think 
they owe to themselves and their social being [27]. Recently, Robinson defined four 
types of workaholism: The blumic: “who makes it a point to do the job perfectly or 
not at all”; the relentless: “who are compulsively driven to work quickly and meet 
deadlines, and who find it difficult to stop working”; the savoring: “who are con-
sumed by a preoccupation with details”; and the attention-deficit: “who start numer-
ous projects/ventures but become easily dulled and restless, continually motivated 
to seek further challenges” [7]. In one of the recent definitions of workaholism, 
Wojdylo described it as a pathological work style and addiction disorder. Wojdylo 
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the number of hours they work”. According to her, the definition relies on “physic 
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spending substantial unprompted time in work activities, thinking about the job 
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[14]. In their defense of the concept “Work beyond organizational or economi-
cal requirements”, they think that the organizational work pressure leads people 
to work more, but if this effort is beyond what is logically expected it should be 
considered workaholism. So, in the workaholic organization people are expected to 
“work hard”, but if the work expectation—based on the organization’s criteria—is 
not met, workers do not have many choices except leaving work or being dismissed. 
Thus, the result of the organizational requirement can vary. It depends on the 
workers, but if the workers have no choice other than accepting to meet the stan-
dards of the workaholic organization, they will be appropriately considered to be a 
workaholic. They stated that the workaholic may indicate one of the workaholism 
patterns, which have been classified by them [14]:

• Compulsive-dependent workaholic: It is claimed that people who are compulsive-
dependent workaholics will most likely have positive associations with the level 
of stress, anxiety, physical and psychological well-being, and health, but they 
will also have negative associations with job performance and job-life satisfac-
tion. It can be interpreted that the more the worker is a compulsive-dependent 
workaholic the more the worker tends to have a poor quality of life.
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disorder exhibit a perfectionist personality. So, perfectionists may be very 
likely to have problems in their relationships at work, with their families, and 
in their social lives. They hold a very high standards for themselves and for 
their goals; they are also success-oriented at work, and their levels of stress and 
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antagonistic interpersonal relationships, voluntary turnover and absentee-
ism, and low job performance and satisfaction. Naughton presents a focused 
approach with this pattern. He explains that “workaholism” is based on two 
dimensions: “obsession compulsion” and “career commitment” [23].

• Achieve-oriented workaholic: It is a very likely possible to see obsessive–compul-
sive disorder in one’s health records. These workers relate positively to health 
problems, job and life satisfaction, job performance, low voluntary turnover, 
and pro-social behavior.

They claim that long working hours do not necessarily characterize workaholics. 
Douglas and Morris claim that “working long hours is a behavioural pattern, which 
is likely triggered by certain attitudes”. Additionally, there might be a variety of 
reasons for working long hours and maybe only some of them would be considered 
workaholism; for example, people who have a high work involvement and attitude 
are predisposed to work long hours and are, therefore, more inclined to suffer from 
workaholism [16].

Snir and Zohar define “workaholism” as an individual’s consistent and consider-
able designation of time to work-related activities and thoughts that are not derived 
from external necessities. According to them, there are some advantages to this 
definition over the others. For example, this definition is consistency, which means 
that workaholism should result from a temporary, heavy workload. Additionally, it 
also considers external necessities (e.g., working overtime to pay off debt or work-
ing long hours to advance one’s career), and focuses on values and attitudes [8]. 
It is based on the core elements of workaholism, discussed above. At this point, 
it is likely to see a common approach in some of the other writers’ definition of 
workaholism. For instance, they suggested that workaholics have three main 
characteristics: addiction, obsession, and driven to work due to internal needs, not 
external [3, 11, 18, 24]. Hakanen and Peters suggested a different approach to defin-
ing workaholism, comparing the typology of workaholics and engaged workers. 
They argued that workaholics are much more prone to invest their resources—such 
as attention, emotions, time, and energy—in work even if it hurts their social and 
private life. The workaholics will continue this behavioral pattern regardless of 
whether they fail or succeed. The workaholics’ behavior and mindset are on focused 
on work even when they are not at work [25]. When the “workaholism” definition 
is critiqued, described by variety of writers since 1971, “long working hours” is still 
a controversial component. In recent studies, the component has been discussed in 
detail. For example, the definition by Griffiths and Ng, along with the definition by 
Sorensen and Feldman, have developed a more contemporary definition, including 
a steady pattern of “high work investment”, “long working hours”, and working 
obsessively without organizational requirements [6, 26].

In the academic literature, the concept of long working hours generally reminds 
others of Japan, because the reason for working “long working hours” is simply the 
demand of employers or the desire of the workers—it is a part of a socio-cultural 
issue. For the Japanese, it is about fulfilling their duties to society, which they think 
they owe to themselves and their social being [27]. Recently, Robinson defined four 
types of workaholism: The blumic: “who makes it a point to do the job perfectly or 
not at all”; the relentless: “who are compulsively driven to work quickly and meet 
deadlines, and who find it difficult to stop working”; the savoring: “who are con-
sumed by a preoccupation with details”; and the attention-deficit: “who start numer-
ous projects/ventures but become easily dulled and restless, continually motivated 
to seek further challenges” [7]. In one of the recent definitions of workaholism, 
Wojdylo described it as a pathological work style and addiction disorder. Wojdylo 
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has used the term “work craving” when defining workaholism. According to her, 
workaholism is comprised of a “obsessive–compulsive component”, “anticipation of self-
worth compensatory incentives from work”, “anticipation of relief from negative affect or 
withdrawal symptoms resulting from working”, and “neurotic perfectionism” [28]. As it 
can be seen, “workaholism” typologies have been rarely discussed, based on theory 
or empirical studies.

3.1 Workaholism etiology/factors related with workaholism

There are a variety of factors that presumably induce and maintain workahol-
ism. Some central theories and factors that may result in driven people falling into 
workaholism will be explained subsequently in the next paragraphs.

Workaholism may be associated with internal fundamental psychological needs 
for self-autonomy and competence. It is known that these fundamental internal 
needs have influence on developing people’s behavior [29]. Thus, workaholism 
might be correlated with these needs. For instance, when a person feels incompe-
tent, that person will try hard to feel competent, which could be work-related, too. 
So, this obsession with work may be related to one’s unsatisfied needs. On the other 
hand, there are studies indicating that workaholism is also related to external behav-
ior, such as the avoidance of criticism from people around them [30]. In this case, 
people hold high standards and ambitious work objectives, always trying to com-
plete the best of their work, while avoiding their managers or co-workers to avoid 
any criticism. This approach and behavior may also relate to an obsessive–compul-
sive personality. Beyond that, it seems that there is a strong relationship between 
the personality and workaholism. Pitrowski and Vadanovich put forth that worka-
holism is developed from the integration of individual factors, such as personality 
traits and home and family characteristics; this includes roles, responsibilities, 
demanding internal and external factors (such as the appreciation of earning more 
money, either at home or at work, at first) [31]. Some studies explain the etiology 
of workaholism with personality traits such as “neuroticism”, “conscientiousness”, 
“narcissism”, and “perfectionism” [32–35]. Furthermore, “obsessive-compulsion”, 
“achievement orientation”, “perfectionism”, and “conscientiousness” personality 
traits have a strong link to workaholism. “Perfectionism”, “preoccupation with 
orderliness”, “mental and interpersonal control”, “openness”, and “efficiency” are 
main characteristics of an obsessive–compulsive personality disorder [36]. A study 
concluded that “rigid perfectionism” is a core component of an obsessive–compul-
sive personality [37]. People who have an obsessive–compulsive personality chroni-
cally experience a variety of difficulties in their social and work lives. This type of 
personality may help lead people to becoming workaholics. In line with this, one 
study found that there were two aspects of an obsessive–compulsive personality that 
were prevalent in workaholism: feeling elevated levels of responsibility and being 
quietly stubborn [38]. Also, learned family values and intrinsic work values may 
relate to workaholism [26, 39]. Socio-cultural experiences, such as a stressful child-
hood and behavioral reinforcements that include tangible or intangible rewards, 
experiences of a “winner-takes-all system”, and an organizational environment can 
be precursor to workaholism [26]. “Joy in working”, “guilt and anxiety when not 
working”, “obsession with working”, and “working long hours” are defined as the 
immediate precursors to workaholism [40]. Additionally, some sociodemographic 
characteristics may lead to developing workaholism. For example, workaholism 
was found to be less likely among young blue-collar workers [41]; however, a study 
showed that there were no meaningful differences of workaholism found among 
gender, race, or age [42]. Beyond that, Beiler-May suggested that women, in reality, 
are more prone to workaholism than men [43]. Similar gender differences were 
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found by other studies [14, 44]. Compared to men, women suffer from societal 
norms and restrictions, along with a higher responsibility for the (extra workload) 
[45]. Particularly, married women workers tend to have a second round of work at 
home by taking responsibility for the family and children. These barriers may pre-
vent women from spending more time at work, therefore developing workaholism, 
as well [46, 47]. Nevertheless, it is claimed in other studies that men work relatively 
longer hours, which may cause them to be a workaholic [48].

Cognitive perspectives, psychological addiction models, and social and learning 
theories have also been used for explaining workaholism. According to the cognitive 
perspective, “basic cognitions”, such as supposition, expectancies, attributions, and 
automatic thoughts, are presumed to activate workaholic behavior [49]. Therefore, 
if a worker has a low-self-image and has a belief that working hard makes a person 
successful, the worker may then show workaholic behavior. Positive self-efficacy 
[50] might also be tied to the explanation of workaholism. If a worker thinks that 
he/she has a better positive efficacy at work more than outside (home or social 
life), he/she may prioritize work. Some studies tested cognitive perspective. For 
example, high self-efficacy was correlated with workaholism [44], driven in work 
was negatively regarded with self-esteem [49], and passive avoidance and depres-
sive reactions were associated with an obsessive work drive [32]. In a study with 
administrative staff from a university, a cross-sectional structural model was 
examined. It concluded that enthusiastic workaholics high in self-efficacy showed 
high autonomy, mental competence, and emotional competence, but in turn it leads 
to subsequent workaholism [51].

Many scholars from the field of addiction obviously claim that workaholism 
is an addiction [16, 40, 52]. The medical addiction model explains the physical 
dependence on a substance. When the substance is absent, dependent people 
crave the substance and may show symptoms of withdrawal syndrome [43]. Thus, 
scholars from the addiction field claim that the concept of workaholism works with 
the concept of addiction [32].

The learning theory explains workaholism using normal learning principles [53]. 
According to the theory, if the conditions of workaholism are present, it can cause 
anyone to become a workaholic. The behavior of workaholics appears and is rein-
forced if the similar behaviors result in positive outcomes, such as praise from super-
visors and a salary increase, or if it has led to negative outcomes, such as conflicts at 
home and bored with leisure time [7]. The social learning theory explains workaholic 
behavior: if a worker observes and sees the benefits in the behaviors of significant 
others (e.g., family members, managers, and leaders) leading to positive results, a 
workaholic’s behavior can be affected, mirroring them to reach desired outcomes.

Additionally, some researchers think that family perspective [54] and behavioral 
reinforcement, from an aetiological perspective [55], are prominent in developing 
workaholism. For example, family is central in an individual’s life, where one’s per-
sonality is built up and progressed. There are times when working long hours may 
equal that of caring for their family, which is seen as high in responsibility. Thus, 
this can possibly develop into workaholism. For example, in a student-led study, it 
was concluded that students who had a high workaholism score described their par-
ents as hard-workers, and vice-versa for those who had a low workaholism score. On 
the other hand, behavioral reinforcements, such as organizational reward systems, 
satisfaction, complaints, and compliments, may lead to workaholism [24, 26, 55].

3.2 Workaholism outcomes

Workaholism has a variety of negative consequences. These are briefly related 
to work life, social and family life, and physical and psychological health. In the 
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ism. Some central theories and factors that may result in driven people falling into 
workaholism will be explained subsequently in the next paragraphs.
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hood and behavioral reinforcements that include tangible or intangible rewards, 
experiences of a “winner-takes-all system”, and an organizational environment can 
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working”, “obsession with working”, and “working long hours” are defined as the 
immediate precursors to workaholism [40]. Additionally, some sociodemographic 
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was found to be less likely among young blue-collar workers [41]; however, a study 
showed that there were no meaningful differences of workaholism found among 
gender, race, or age [42]. Beyond that, Beiler-May suggested that women, in reality, 
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found by other studies [14, 44]. Compared to men, women suffer from societal 
norms and restrictions, along with a higher responsibility for the (extra workload) 
[45]. Particularly, married women workers tend to have a second round of work at 
home by taking responsibility for the family and children. These barriers may pre-
vent women from spending more time at work, therefore developing workaholism, 
as well [46, 47]. Nevertheless, it is claimed in other studies that men work relatively 
longer hours, which may cause them to be a workaholic [48].

Cognitive perspectives, psychological addiction models, and social and learning 
theories have also been used for explaining workaholism. According to the cognitive 
perspective, “basic cognitions”, such as supposition, expectancies, attributions, and 
automatic thoughts, are presumed to activate workaholic behavior [49]. Therefore, 
if a worker has a low-self-image and has a belief that working hard makes a person 
successful, the worker may then show workaholic behavior. Positive self-efficacy 
[50] might also be tied to the explanation of workaholism. If a worker thinks that 
he/she has a better positive efficacy at work more than outside (home or social 
life), he/she may prioritize work. Some studies tested cognitive perspective. For 
example, high self-efficacy was correlated with workaholism [44], driven in work 
was negatively regarded with self-esteem [49], and passive avoidance and depres-
sive reactions were associated with an obsessive work drive [32]. In a study with 
administrative staff from a university, a cross-sectional structural model was 
examined. It concluded that enthusiastic workaholics high in self-efficacy showed 
high autonomy, mental competence, and emotional competence, but in turn it leads 
to subsequent workaholism [51].

Many scholars from the field of addiction obviously claim that workaholism 
is an addiction [16, 40, 52]. The medical addiction model explains the physical 
dependence on a substance. When the substance is absent, dependent people 
crave the substance and may show symptoms of withdrawal syndrome [43]. Thus, 
scholars from the addiction field claim that the concept of workaholism works with 
the concept of addiction [32].

The learning theory explains workaholism using normal learning principles [53]. 
According to the theory, if the conditions of workaholism are present, it can cause 
anyone to become a workaholic. The behavior of workaholics appears and is rein-
forced if the similar behaviors result in positive outcomes, such as praise from super-
visors and a salary increase, or if it has led to negative outcomes, such as conflicts at 
home and bored with leisure time [7]. The social learning theory explains workaholic 
behavior: if a worker observes and sees the benefits in the behaviors of significant 
others (e.g., family members, managers, and leaders) leading to positive results, a 
workaholic’s behavior can be affected, mirroring them to reach desired outcomes.

Additionally, some researchers think that family perspective [54] and behavioral 
reinforcement, from an aetiological perspective [55], are prominent in developing 
workaholism. For example, family is central in an individual’s life, where one’s per-
sonality is built up and progressed. There are times when working long hours may 
equal that of caring for their family, which is seen as high in responsibility. Thus, 
this can possibly develop into workaholism. For example, in a student-led study, it 
was concluded that students who had a high workaholism score described their par-
ents as hard-workers, and vice-versa for those who had a low workaholism score. On 
the other hand, behavioral reinforcements, such as organizational reward systems, 
satisfaction, complaints, and compliments, may lead to workaholism [24, 26, 55].

3.2 Workaholism outcomes

Workaholism has a variety of negative consequences. These are briefly related 
to work life, social and family life, and physical and psychological health. In the 
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long-term, the influence of workaholism can negatively impact quality of life and 
well-being. In the following paragraphs, the overview of workaholism’s conse-
quences will be discussed with reference to empirical studies.

Workaholics tend to have family problems. For example, workaholics experience 
a relatively high amount of work–family conflict [56–58], greater marital estrange-
ment [59], feelings of being unsuccessful, being ineffective in solving family 
problems [2], rigid relationships with children and/or spouse [60], and children of 
workaholic parents have a higher level of psychological health problems, such as 
depression and external locus of control, compared to non-workaholic parents. It 
was reported that compared to men, female workaholics are relatively unlikely to 
get married [61].

Studies show that the negative life outcomes due to workaholism can be seen in 
all parts of life. These negative outcomes are perceived high stress [63–66], low self-
esteem, low self-efficacy, low life-satisfaction, sleeping problems (e.g., insomnia 
or weak sleep) [63, 67–69], psychological distress [28], career dissatisfaction, poor 
job performance [70, 71], burnout [25, 72, 73], and higher amount of work–family 
conflict [74]. Additionally, a study conducted in Spain has supported the negative 
consequences discussed above. The study concluded that personality traits such as 
engagement, obsessive–compulsiveness, and life and life-style dissatisfaction were 
strong predictive factors of workaholism [75]. Furthermore, other negative con-
sequences of workaholism include poor or worsening social functions [76], taking 
sick-leave [77], high blood pressure, cardiovascular risk [21, 78],  obsessive–com-
pulsive disorder, anxiety, depression [21, 79, 80], and physical pain [76, 80–82].

As a result, it appears that an internal obsessive work drive is a core element of 
workaholism correlated with many negative consequences. In addition, it has been 
found that workaholism is related to a decreasing psychological well-being, hap-
piness in life, perceptions of health and happiness [51, 81], and self-reported work 
performance [81].

3.3 Prevention and treatment of workaholism

It seems that the occurrence of workaholism will be an increasing trend. Thus, 
first, it is crucial to take action to prevent workaholism. Second, effective treatment 
of workaholism should be applied, but related literature tends to be insufficient due 
to the lack of randomized and experiment-control designed studies. However, there 
are some prevention and treatment approaches that have been promoted in the 
related literature. In the following paragraphs, the approaches are given.

Prevention of workaholism among workers is an important issue. Regarding 
workaholism and its consequences, it could begin with increasing the awareness 
of academics, employers, workers, members of occupational health, and all other 
members of the community. Then, screening programs should be regularly applied 
at the workplace for diagnosing potential workaholics. Workaholics or potential 
workaholics should be under treatment and followed-up on regularly. Indeed, fac-
tors that are predisposed to workaholism should be found and adjusted as much as 
possible, especially since some factors are possibly not easily adjusted. Nevertheless, 
Sussman provides a systematic approach in the prevention of workaholism. He sug-
gested that prevention of workaholism should comprise all extents of life, including 
levels of society, organization or organizational roles, and individual characteris-
tics. Possible examples of effective prevention at the society level include providing 
the possibility of protecting and highlighting the importance of “work-family-per-
sonal life” balance, making employers close the workplace during national holidays 
in order to promote the need for recreation and personal interests, while using 
public service advertisements and virtual campaigns that combat workaholism. 
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From the organizational level, an “Employee Assistance Program” can be used 
in the workplace. Workers should be encouraged to use vacation time, providing 
an opportunity for better engagement with the workplace and flexible roles in 
life [73, 83]. Periodic assessment can be applied at the workplace for examining 
workers’ happiness, job satisfaction, and needs, which can be used for addressing 
situations before they get worse. From the view of the individual, features that are 
predisposed to workaholism should be addressed and effective correction programs 
should be applied. For instance, one useful approach may be for employers to pro-
mote opportunities for recreation that restrict “work-family-personal” life overlap. 
Another important argument for preventing workaholism is the effects on children 
of workaholic parents. These children should be taught how to watch themselves for 
any indications of developing “workaholism”—being involved in group discussions 
might be helpful.

There are several treatment approaches that have been discussed in the related 
literature, summarized in a study by Andreassen [7]. Firstly, a clinical assessment 
should be completed for treating workaholism. After that, among treatment 
approaches used for workaholism, “Cognitive Behavioral Therapy” is well-docu-
mented and found to be effective for behavioral addictions [84]. It helps worka-
holics by setting limits; for instance, time-management principles can be used. A 
second treatment method is “Motivational Interviewing” [85]. The “Motivational 
Interviewing” program consists of ground principles— “show empathy, develop 
discrepancy, role with resistance, avoid argumentation and confrontation, support 
efficacy” —and communication skills— “open questions, affirmations, reflections 
and summations”, and strategies [7]. Another treatment method is “Positive 
psychology” [86]. This method focuses on strengths and positive human qualities 
rather than on inadequacy and negativity. The fourth and last treatment method 
is “Anonymous Workaholic”. It consists of a 12-step program. This method can be 
found worldwide on the internet, and people can benefit by attending online and 
offline meetings [87].

4. Conclusion

An overview of workaholism has been provided in this section. Despite a high 
prevalence of workaholism among the working population, not much is known 
about the issue. There is still not a consensus on its definition from the basis of 
science. The reasons people are driven into workaholism are relatively numerous 
and quite complex, including obsessive-compulsiveness, perfectionism, narcis-
sism, sociocultural environment, and family and organizational characteristics 
(and so on). It appears that there is a great need for longitudinal and randomized 
control design studies for observing and examining the behaviors and health of 
workaholics.
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Abstract

This study aims to compare prevalence and determinants of workplace bullying, 
in interns and residents before and after Tunisian revolution and to assess its 
influence on their quality of life. It was a two-step-cross-sectional study, carried 
out in 2009 and in 2016, in547 interns and residents in 2009 and 667 in 2016.The 
prevalence of workplace bullying decreased significantly (p < 10−3) between 2009 
(74%) and 2016 (43.6%). It was related to the professional status, gender, seniority, 
deliberate choice of medicine, satisfaction, serious family problems and hobbies 
in 2009 while it was related to professional status, nature of specialty, deliberate 
choice of medical studies and the satisfaction of the practice of Medicine in 2016.
Most common acts were similar between both cohorts. Median mental and physical 
quality of life scores were below the mean baseline scores in both cohorts with no 
significant difference. Despite decrease in workplace bullying rate between both 
cohorts, its perception has not changed. Lawful criminalization, raising public 
awareness to reduce this phenomenon and prevent its negative effects are preven-
tive measures to apply.

Keywords: bullying, quality of life, internship and residency, social changes

1. Introduction

The socio-cultural changes in the modern world as well as the changes in the 
mediatization contributed to the emergence of the notion of moral harassment 
at work (MHW). Research about workplace bullying has continued to grow since 
Scandinavian investigations about school bullying emerged in the late 70s.

Workplace bullying is “a situation in which one or more persons are systemati-
cally and over a long period, targeted by repeated, health-harming mistreatment 
by one or more perpetrators. Person(s) exposed to the mistreatment has (have) 
difficulty in defending themselves against this treatment” [1]. This is a complex 
and dynamic notion that is not the subject of a consensual definition despite the 
growing scientific interest [1–4].

Insidious violence and hostile actions can be grouped in four categories: isolation 
and refusal of communication, humiliating attitudes or disqualifying remarks in order 
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to offend human dignity, intimidations aiming at terrorizing the targeted person so 
that it leads to submission or leave [1].

Health care professionals are highly exposed to MHW and facing the pain and 
death of patients [5, 6]. Young doctors, interns and residents, are besides obliged 
to follow a highly demanding apprenticeship. In fact, they live in a state of chronic 
stress and are subjected to significant mental burden facing the challenge to learn, 
to work in a team, to become competent, responsible and empathic physicians 
and at the same time to provide medical services although the hostile atmosphere 
and in often unfavorable conditions. This kind of heavy occupational atmosphere, 
promoting the development of MHW, has been highlighted by a previous study 
conducted in 2009 [7].

Tunisian jasmine revolution, initiated to face critical economic situation, frus-
tration, hopelessness, injustice, corruption and political domination, conducted 
to a new approach of justice and dignity [8]. It was followed little by little, by the 
procession of freedom of expression that, sometimes exceeded rights limits.

Otherwise, hospitals’ working conditions, within the after revolution, have 
significantly worsened, due to family patients’ violence and lack of equipment, 
leading to heavy work conditions affecting the medical practice of young doctors 
and doubly exposing them to harassment at work.

The aims of the study were to:

• Compare the prevalence and the perception of workplace bullying in interns 
and residents before and after revolution.

• Assess the influence of workplace bullying on their quality of life.

2. Methods

2.1 Study design and participants

This is a comparative cross-sectional study, practiced in two stages: 2009 and 
2016.The cohort of participants included all interns and medical residents practic-
ing within the teaching hospitals attached to the Faculty of Medicine of Monastir-
Tunisia. This current study was based on data of 547 Participants in 2009 and 667 
ones in 2016.It took place during approximately the same period in both stages: 
October and November2009 and then in October, November and December 2016. 
Incomplete forms were not included in the study and no participant was excluded. 
Moreover, even though both studies have been performed in the same places, no 
overlap between both cohorts was noticed, because 2009 cohort, whether interns 
or residents, have already finish their curriculum in 2016. Finally, the study was 
approved by the regional ethical committee.

2.2 Measurements

2.2.1 Data collection

Data on MHW were obtained through the administration of the same anony-
mous self-administered questionnaire distributed to the target population of 2009 
and 2016.A unique investigator distributed the self-questionnaire to all the cohort 
of interns and residents in hospital departments. He guaranteed to each participant 
the anonymity and asked him/her to respond as sincerely as possible and trust his 
immediate reaction rather than a long thoughtful answer.
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2.2.2 Outcome variables

a. Socio-professional data: gathering

• Socio-demographic characteristics: age, gender, marital status.

• Occupational characteristics: the professional status, the nature of specialty 
and seniority at work.

• Environmental characteristics such as number of children, distance between 
the residence and the workplace, means of transport, heavy family problems, 
hobbies and sports activities, work satisfaction.

• Alcohol-smoking habits

b. Workplace bullying:

It was assessed through the Negative Acts Questionnaire Revised or NAQ-R, 
which is a standardized self-questionnaire, made of 22 items. None of them is 
directly referring to harassment. Many practical and scientific studies have con-
cluded to its validity and reliability on evaluating this phenomenon. It has also been 
validated in several countries of the world as a standardized instrument for assess-
ment of moral harassment at work [9–11].

Each kind of behavior is increasingly leveled from 1 to 5 depending on the 
repetition of this act in the last six months: never, sometimes, once a month, once a 
week, and daily.

Negative acts mentioned were gathered in two types of behaviors: People-related 
behaviors and Work-related behaviors.

A person is considered to be a victim of psychological harassment if he or she 
has been suffering of any of these acts at least once per week in the last six months.

This self-questionnaire also helps to identify the most widespread negative act in 
a workplace.

At the end of this self-questionnaire, there is a 23rd question preceded by a 
definition of “mobbing” at work. It is interested in harassment at work as generally 
perceived by the person. The term harassment has been replaced by the term “mob-
bing at work”.

Mobbing at work was defined as “a situation where one or more people perceive 
themselves as the target of negative acts from one or more people over a long period 
of time and have difficulties in defending themselves against these people (a single 
incident is not regarded as “mobbing”).

We chose to use the NAQ-R score as a dependent continuous variable.

c. The Quality of Life Impact:

The SF8 ‘health survey’ scale is a standardized and valid self-questionnaire that 
explores health and well-being of persons [12, 13]. We got the license of the Quality 
Metric Office of Grants and Scholarly Research, number QM038831 [14].

It contains eight questions exploring the following dimensions: Health as 
perceived by the subject, repercussion of physical health on daily activities, pain, 
physical activity, vitality, social activity, psychic health, repercussions of mental 
health on daily activities.

It allows to calculate two scores using a specialized software: the overall physi-
cal score (PCS: physical component score), which is the average of the first four 
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sections; and the overall mental score (MCS: Mental component score) which is the 
average of the last four items.

These two scores range from 0 (the worst health state) to 100 (the more favor-
able state of health). The score 50 represents the average score or the standard of 
American population.

2.3 The statistical study

The results were analyzed with the SPSS software version 21. The univariate 
comparative study was conducted using cross-tabulations with the chi-square test 
for comparison of discontinuous variables and T-student test to establish the dif-
ference in averages between both populations. Verification of the normality of both 
quantitative variables PCS and MCS was made. The threshold of significance has 
been set at 0.05.

Multi-varied analysis was performed using binary logistic regression multi-
varied step-by-step to identify variables that are related significantly to harassment 
at work, regardless of the other variables respectively in 2009 and 2016, with a risk 
taken at 0.05. The criterion for including independent variables in the regression 
model was a threshold of significance <0.2.

Results of both cohorts were presented in chronological order (2009/2016).

3. Results

3.1  Descriptive and comparative study of socio-professional and demographic 
data of both cohorts

In 2009, the study was conducted among 547 participants (218 interns and 113 
residents) working in Monastir and Mahdia teaching hospitals with a total response 
rate of 60.5%. In 2016, the study was conducted among 667 participants (215 
interns and 120 residents) in the same teaching hospitals with a global response 
rate of 50.22%. No significant statistical difference in response rates was noticed 
between both stages of the study.

The respective specific response rates scheduled according to the chrono-
logical progress of the study showed that the interns response rates were about 
62.8% in 2009 and 58.74% in 2016 while residents ones were respectively 50.1% 
and 39.86%.

3.1.1 Socio-demographic and occupational characteristics

Both populations were statistically comparable in all their sociodemographic and 
occupational characteristics in both cohorts.

In addition, the participation rates of interns were higher than those of residents 
(62.8%/62.1%) and the majority of people interviewed were working in medical 
services in both cohorts (Table 1).

3.1.2 Environmental characteristics

a. Family characteristics

Most of participants had no children in 2009 and 2016 Cohorts (90.9%/87.5%). 
However, 2016 interns and residents were significantly more plaintive about serious 
family problems (p < 10−3) (Table 1).
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b. Accessibility to workplace

The daily average distance to attend workplace was statistically higher in 2016 
cohort (p = 0.012).

All means of transport (moving on foot, by car and public transport) were 
equivalently used in both cohorts (p = 0.075) (Table 1).

c. Sports activities and hobbies:

On one hand, participants in both cohorts complained about the lack of time 
to practice leisure activities (90%; 80%). On the other hand, the leisure activity 
practicing rate has significantly doubled, between 2009 (10%) and 2016 (20%). 
(p < 10−3) (Table 1).

d. Alcohol-smoking habits

Both study cohorts showed no significant difference neither in smoking habit 
(p = 0.07) nor in alcohol consumption (p = 0.43) (Table 1).

Environmental characteristics 2009 
Cohort

2016 
cohort

P

Professional status (%) Interns 65.9 64.2 NS

Residents 34.12 35.8

Specialty (%) Medical 62.8 62.1 0.04

Surgical 35.4 37.9

Fundamental 1.8 0 NS

Children Number: (N) 0 90.9 87.5

1 9.1 12.5 <10.3

Serious Families Problems: (%) yes 11.2 46.6

No 88.8 53.4 NS

Means of transport: (%) On foot 30.9 31.9

bicycle 3.9 0.9

car 32.6 31.6

Public transport 32.6 35.6 <10.3

Leisure activities: (%) Never 42 46.5

Rarely 48 33.5

Always 10 20 NS

Smoking: (%) Yes 22.7 17.9

No 77.3 82.1 NS

Alcohol: Yes 13.9 13.1

No 86.1 86.9

Career choice Yes 78.9 85.4 0.018

No 21.1 14.6

Practice expectation satisfaction: Yes 41.4 41.8 NS

No 58.6 58.2

Table 1. 
Distribution of both cohorts according to environmental and occupational characteristics.
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e. Satisfaction with the choice of medical curriculum and expectations of the 
practice of Medicine

The rate of students who deliberately chose to lead a medical career has signifi-
cantly increased between 2009 (78.9%) and 2016 (85.4%) (p = 0.01).

However, there was no significant difference between both cohorts in satisfac-
tion with medical practicing expectations (Table 1).

3.2  Analytical study of the determinants of workplace bullying in both  
cohorts

3.2.1 Univariate analysis of 2009 cohort

Workplace bullying was significantly linked to younger age (p = <10−3), occupa-
tional status of intern (p = <10−3), surgical specialties (p = 0.046), shorter seniority 
at work (p = 0.003), serious family problems (p = 0.001), as well as to disappoint-
ing medical practice (p < 10−3).

All the remaining socio-demographic, occupational or environmental features 
had no significant relationship with bullying at work in interns and residents in 
2009 (Table 2).

Characteristics 2009 cohort 2016 cohort

p OR IC95% p OR IC95%

Age (Younger) < 10−3 0.00

Gender (Female) 0.08 NS

Marital status NS

Occupational Status < 10−3 0.3 [0.1–0.5] NS 0.3 [0.24–0.6]

(Interm) < 10−3

Specialty (Surgery) 0.04 0.14 [0.03–0.6] 1.7 [1.1–2.7]

Seniority (Shorter) 0.00 0.016

Children (N) NS 0.004

Serious Family 0.00 NS

Problems NS NS

Distance to work(km) 0.05 NS

Public Means of 0.17 NS

transport NS NS

Leisure activities NS NS

No Smoking NS NS

No Alcohol NS

Medical curriculum NS

choice

Medical practice < 10−3 2.5 [1.52–4.16] < 10−3

Satisfaction < 10−3

Table 2. 
Univariate analysis of determinants of work bullying in both cohorts.
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3.2.2 Multivariate analysis of 2009 cohort

After binary logistic regression, the determinant model influencing the advent 
of MHW was made of intern job position (p < 10−3), female gender (p < 10−3), 
shorter seniority (p = 0.02), the deliberate choice of medical career (p < 10−3), dis-
satisfaction with medical practice (p < 10−3), serious family problems (p < 10−3) and 
lack of leisure activities (p = 0.01) (Table 3).

3.2.3 Univariate analysis of 2016 cohort

In 2016, workplace bullying was significantly related to younger age (p = 0.003), 
to the internship status (p = <10−3), to surgical specialties (p = 0.046), to a shorter 
seniority at work (p = 0.004), to the use of public transport (p = 0.016), to com-
pulsory choice of medical curriculum (p < 10−3) as well as to disappointing medical 
practice (p < 10−3) (Table 2).

All the remaining socio-demographic, occupational or environmental features 
had no significant relationship with bullying at work in interns and residents in 2016.

3.2.4 Multivariate analysis of 2016 cohort

The binary logistic regression showed an explanatory model of the moral harass-
ment at work for 2016 Cohort consisting of job position (p = 0.008), specialty 
(p = 0.031), deliberate choice of medical studies (p < 10−3) and Medical practice 
dissatisfaction (p < 10−3) (Table 4).

3.2.5 Comparison of both cohorts’ scores

Comparison of the NAQ-R scores between 2009 and 2016 showed that it was 
significantly higher in 2009 score, while no difference was noticed in bullying 
scores between both cohorts (Table 5).

Determinants P

Job Position (Intern) <10–3

Gender (Female) 0.001

Seniority (Shorter) 0.023

Choice (Compulsory) 0.006

Medical Practice (Disappointing) 0.002

Family Problems (Serious) 0.007

Leisure Activities (Lack) 0.011

Table 3. 
Multivariate model of moral harassment at work in 2009 cohort.

Determinants p

Job position (intern) 0.008

Specialty (Surgery) 0.031

Choice (Compulsory) < 10–3

Medical Practice (Disappointing) < 10–3

Table 4. 
Multivariate model explaining workplace bullying in 2016 cohort.
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e. Satisfaction with the choice of medical curriculum and expectations of the 
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Table 2. 
Univariate analysis of determinants of work bullying in both cohorts.
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3.3 Impact of MHW on the quality of life

3.3.1 Mental health score (MCS)

The median MCS was 40.3 ± 12 in 2009 and 40.61 ± 13.48 in 2016. No significant 
difference was recorded for the MCS. However, the majority of respondents had a 
mental health score below the standard of 50 in 2009 Cohort (86.1%) as well in 2016 
Cohort (84.8%).

Univariate regression showed that workplace bullying influenced the mental 
quality of mental life significantly in 2009 (p < 10−3, SD = [2.63; 7.06]) as well as in 
2016 (p < 10−3, SD = [3.14, 7.04]).

3.3.2 Physical health score (PCS)

The median score for the PSC was 45.6- ± 11.72009 and 45.36 ± 11.09 in 2016 
with no statistically significant difference between both cohorts.

In 2009 Cohort as well as in 2016 one, the majority of participants had compa-
rable PSC < 50 (69.8%/72%) with no significant difference.

Univariate regression showed that workplace bullying had significantly influ-
enced the physical quality of life in 2009 (p = 0.013, SD = [0.49; 4.2]) and in 2016 
(p = 0.004, SD = [0.86, 4.37]).

4. Discussion

The present survey showed that, according to the objective criteria of NAQ-R, 
prevalence of bullying at work in interns and residents attached to the faculty of 
Medicine of Monastir has significantly decreased between 2009 and 2016. However, 
according to the last item if NAQ-R about subjective criteria, the rate perception of 
workplace bullying was similar in 2009 and 2016, consequently, in both cohorts, 
young doctors do not seem to recognize themselves as victims of moral harassment.

As for the quality of life, no significant differences were found, between both 
cohorts concerning the mental and physical plans. However, both populations medians 
were below the American standard of 50 and participants’ scores of mental and physi-
cal qualities of life have been significantly altered because of MHW in both cohorts.

The concept of moral harassment was gradually introduced in mid-80s 
by Norwegian and Swedish occupational psychologists such as Leymann and 
Einarsen [3, 15].

The presence of certain characteristics or criteria is required by the most 
researchers such as the persistence of negative acts (for at least six months), 
repetition (for example at least once a week) and notion of “Imbalance of power” 

NAQ results 2009 Cohort 2016 cohort p

N % N %

NAQ-R Harassed 245 74 146 43.6 <10–3

Not harassed 86 26 189 56.4

Mobbing Yes 23 6.9 17 5.1 0.19

No 308 93.1 318 94.9

Table 5. 
Comparison of both cohorts’ NAQ-R scores.
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between the generator of harassment and the victim. Moreover, several authors 
have also incorporated into their definitions the adverse effects of this phenomenon 
on victims, including psychological effects [2, 3, 10, 16–20].

As for Mobbing, it has been defined by Leymann [21] as a process of harassment of 
a victim by one or more persecutors as a result of ordinary conflict. This is a repeated 
process over a long period based on words, gestures, writings, of such a nature as to 
affect the personality, dignity or the physical or psychic integrity of the other.

In the present survey, we have opted for the adoption of the same measurement 
tool (NAQ-R) and the same definition of MHW for both cohorts, but despite this 
comparability, our survey showed that prevalence of bullying at work in interns and 
residents has significantly decreased between 2009 and 2016.

2011’s Tunisian revolution, with the accompanying socio-cultural changes, 
such as freedom of expression procession, the creation of the Tunisian Association 
of Young doctors, a representative union organization of interns and residents 
founded in December 2016, the media coverage of violence against interns and resi-
dents on social networks, seem to be responsible, at least in a part, for this decline in 
the prevalence of MHW.

The same phenomenon has been observed other where, such as Europe, where 
the prevalence of MHW decreased from 30% in 2003 to 15% in 2011 [2, 22].

Despite the cultural and social evolution, moral harassment at work is still 
unknown in Tunisia, and up to now, there are no laws incriminating this phenomenon.

In the literature, studies carried out among health personnel based on the NAQ-
R, report figures ranging from 8 to 32% [23–30].

Physicians are at a high risk of workplace bullying. Indeed, they are in direct con-
tact with the patients, with their pain, suffering and death, with their parents and 
families, and they assume all legal responsibility in case of safety care incident [5, 6].

Furthermore, Medicine is a very hierarchical profession where medical trainees, 
interns and residents are at the bottom of curriculum and represent the basis of 
patients’ medical care especially in university hospitals. They are, therefore, more 
exposed to different types of negative behaviors and bullying.

Taking into account, the lack of staff, the lack of equipment,the lack of auton-
omy, the lack of teamwork, support and feedback and the dependence on seniors’ 
opinions, it is easy understandable that all these factors of stress and frustration 
lead to the emergence of different negative acts of MHW [31, 32] . This can explain 
the high prevalence of bullying at work among young doctors and medical students 
in comparison with the general population and other health professions [33].

The present study showed that the most widespread negative acts were identical 
between both cohorts of 2009 and 2016.

However, some negative acts such as switching key activities by tasks below the 
skills and by mundane or unpleasant activities have significantly increased in 2016 
while others have significantly decreased, such as putting pressure on young doc-
tors not to claim their rights like vacations, maternity and sick leave.

Since 2011, Tunisian country has been facing many socio-economic problems 
[34]. In fact, teaching hospitals are concerned with an increasing deterioration of 
work conditions especially perceived by young doctors. The lack of autonomy, the 
progressive installation of a culture of mediocrity lead, on one hand, to the prolif-
eration of the private sector at the expense of the public one, and to a mass brain 
drain of Tunisian medical skills to foreign countries on the other hand; these factors 
had bad consequences on our health care system [35].

Nevertheless, even in countries where socio-economic stability is the rule, dis-
satisfaction with the work conditions is reported [36].

The insufficient number of doctors and staff to deal with growing number of 
patients and a growing demand for care, has been reported as the origin of MHW 
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of Young doctors, a representative union organization of interns and residents 
founded in December 2016, the media coverage of violence against interns and resi-
dents on social networks, seem to be responsible, at least in a part, for this decline in 
the prevalence of MHW.

The same phenomenon has been observed other where, such as Europe, where 
the prevalence of MHW decreased from 30% in 2003 to 15% in 2011 [2, 22].

Despite the cultural and social evolution, moral harassment at work is still 
unknown in Tunisia, and up to now, there are no laws incriminating this phenomenon.
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R, report figures ranging from 8 to 32% [23–30].

Physicians are at a high risk of workplace bullying. Indeed, they are in direct con-
tact with the patients, with their pain, suffering and death, with their parents and 
families, and they assume all legal responsibility in case of safety care incident [5, 6].

Furthermore, Medicine is a very hierarchical profession where medical trainees, 
interns and residents are at the bottom of curriculum and represent the basis of 
patients’ medical care especially in university hospitals. They are, therefore, more 
exposed to different types of negative behaviors and bullying.

Taking into account, the lack of staff, the lack of equipment,the lack of auton-
omy, the lack of teamwork, support and feedback and the dependence on seniors’ 
opinions, it is easy understandable that all these factors of stress and frustration 
lead to the emergence of different negative acts of MHW [31, 32] . This can explain 
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The present study showed that the most widespread negative acts were identical 
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However, some negative acts such as switching key activities by tasks below the 
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tors not to claim their rights like vacations, maternity and sick leave.
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patients and a growing demand for care, has been reported as the origin of MHW 
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among nurses in Japan [23], South Korea [28], the United Kingdom [24] and 
violence in hospitals in India [37].

Excessive supervision of work was another type of negative acts, frequently 
reported by interns and residents in both cohorts. It was also one of the most 
reported negative acts by young doctors in the United States in 2015 (44%) [38].

The socio-cultural changes, arising after Tunisian revolution, allowed young people 
to challenge some department heads’ unfair decisions and to claim their rights [39].

Besides, the negative act relating to the deliberate ignorance of opinions or 
points of view were common among trainee physicians [40–42] as well as among 
healthcare givers [43]. Such inappropriate behavior can interfere with the relation-
ship and create a hostile environment that can negatively influence work.

A meta-analysis published in 2014, 51 studies about MHW and discrimination 
in medical trainees [44] has shown that the most common negative act was verbal 
abuse (3–28%) and racial and gender discrimination (4–19%).The same respec-
tive types of discrimination, in addition to religious one, were reported in medical 
students in Saudi Arabia [45].

Contrary to our study, several other studies conducted among practicing 
physicians and those in the process of training showed, that verbal abuse was a 
widespread behavior [33, 38, 42, 45–49]. This type of act could lead to depressive 
symptoms among medical students [50].

Even though it was rare in the present study, humiliation is a negative act of 
MHW and has been found to be common in multiple studies conducted among 
physicians in training courses and health personnel [24, 38, 41, 51–54] .

Moreover, physical violence in hospitals was the least negative act reported in 
some harassment investigations among young doctors [40, 44, 48] and it did not 
significantly increase between 2009 and 2016 in our study.

As for the perception of workplace bullying in the present study, young doctors 
in both cohorts, do not seem to recognize themselves as victims of moral harass-
ment whereas the prevalence of perceived MHW in the literature is varying from 
27–52% [38, 47, 55–57].

It seems that, humiliation and offense resulting from the recognition of 
themselves as harassed, refer to a lower position, weakness and passivity leading 
to the deny of MHW by victims. Besides, victims of harassment do not want to 
be confronted with this truth thinking that it is their own fault [58] or that of the 
organization in which they work and rather than stalker’s one [59]. Others believe 
that recognizing victim status especially during their temporary internships will 
call their professional future into question [46, 60, 61].

As for identified determinants of moral harassment at work in our study, the job 
position of intern, the deliberate choice of medical studies and the dissatisfaction 
with the medical practice were the common determinants in both cohorts.

Serious family problems, seniority and the lack of leisure time were also apart 
from the explanatory model of 2009, while the nature of specialty was an additional 
determinant in 2016.

Generally, young age is correlated with MHW among medical trainees because 
of their vulnerability to stress and their sensitivity to criticism [62].

Female gender was not a determinant of harassment in both studies, but it per-
sisted after multiple logistic regression in 2009. It would seem therefore, that gender 
discrimination among young doctors decreased after the socio-cultural changes of 
the last 8 years.

In the literature, women in the general work field, with their tendency to 
vulnerability, are the most exposed to harassment [24, 26, 38, 41, 63, 64] unlike 
men who are predominant in management positions and consequently mostly 
stalkers [16, 47, 65].
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In addition, in the medical sector, women face many difficulties to reconcile 
professional and private life [66].

Dealing with the occupational determinants, in our study, a lower seniority was 
a predisposing factor to the MHW in 2009. The youngest doctors are those with 
shortest seniority and therefore the most vulnerable to MHW.

Being intern, as young trainee, was also a risk factor for bullying in both 
cohorts. In fact, interns are located at the bottom of the medical professional 
hierarchy, and are consequently exposed to a high level of stress because of a low 
autonomy and a high level of requirement. Thus, interns are more predisposed to 
workplace bullying [31, 41, 62].

On another side, surgical specialty was a determining factor of bullying in 2016 
cohort while it appears to have been a confounding factor in the 2009 Cohort.

Surgery is a specialty that requires strength and toughness, which leads to some 
negative acts of harassment and explain our results.

In the literature, some specialties with heavy workload and ubiquitous stress pre-
dispose more than others to MHW in the healthcare givers. Gynecological obstetrics 
specialty has been predictive of a high rate of MHW among residents in Mexico [67].

Finally, verbal aggression among doctors in the United States has been more 
important in the specialties of interventional radiology and in general surgery 
unlike pediatrics [48].

Regarding the dissatisfaction with the work practice, it was significantly related 
to moral harassment score according to NAQ-R in both cohorts. Job satisfaction, as 
it has been defined by Locke [68], is an affective and emotional response of a person 
in face of a work situation resulting from the match between what the person wants 
(his expectations) and what he/she gets out of his/her job. Thus, dissatisfaction can 
contribute to emotional exhaustion, mental and physical weariness of professionals 
and then the desire to leave the profession [49, 68, 69].

In the literature some determinants are probably risk factors for harassment. 
Indeed, some changes in workplace such as diversification, staff management 
changes, downsizing, salary reductions or increasing working time and even the 
dimensions of locals can cause conflicts and influence negatively on the job which 
can explain the high level of MHW in a hospital [27, 70, 71].

In addition, several organizational determinants influence considerably the level 
of harassment in these environments, such as management of work (too authoritar-
ian or too passive), conditions (insecurity at work) and work dynamics (workload, 
cognitive demand, abuse of power, interpersonal conflict), the constraints of time 
and cultural norms (commoditization of the bullying as a Performance tool) within 
a workplace [72, 73].

In Tunisia, the new democratic transition has contributed to the emergence of 
violence in the country following the appearance of religious extremists’ groups, 
the accentuation forms of racial and sexual discrimination and violence in some 
protests against the government [74]. So, the mediatization of the incredible 
increase of violence against hospital doctors since 2011 in Tunisia could be also 
factors contributing to and trivialize harassment in hospitals.

The compulsory choice of Medical curriculum was another determinant factor in 
genesis of MHW among young doctors after logistic regression both in 2009 and 2016.

Young doctors whose medical career was not initiated by a personal choice were 
unhappy and frustrated with their studies and more exposed to the harassment 
because they are more vulnerable to negative acts.

On the other side, the satisfaction of choosing a medical career has significantly 
increased in 2016 compared to 2009.This could be explained a wider autonomy in the 
career choices for Tunisian bachelors since 2011, and by broadening the residency 
prospects of trainees, in fact residency positions have almost doubled since 2009.
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dimensions of locals can cause conflicts and influence negatively on the job which 
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In addition, several organizational determinants influence considerably the level 
of harassment in these environments, such as management of work (too authoritar-
ian or too passive), conditions (insecurity at work) and work dynamics (workload, 
cognitive demand, abuse of power, interpersonal conflict), the constraints of time 
and cultural norms (commoditization of the bullying as a Performance tool) within 
a workplace [72, 73].

In Tunisia, the new democratic transition has contributed to the emergence of 
violence in the country following the appearance of religious extremists’ groups, 
the accentuation forms of racial and sexual discrimination and violence in some 
protests against the government [74]. So, the mediatization of the incredible 
increase of violence against hospital doctors since 2011 in Tunisia could be also 
factors contributing to and trivialize harassment in hospitals.

The compulsory choice of Medical curriculum was another determinant factor in 
genesis of MHW among young doctors after logistic regression both in 2009 and 2016.

Young doctors whose medical career was not initiated by a personal choice were 
unhappy and frustrated with their studies and more exposed to the harassment 
because they are more vulnerable to negative acts.

On the other side, the satisfaction of choosing a medical career has significantly 
increased in 2016 compared to 2009.This could be explained a wider autonomy in the 
career choices for Tunisian bachelors since 2011, and by broadening the residency 
prospects of trainees, in fact residency positions have almost doubled since 2009.
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As for the impact of bullying on participants’ quality of life, it significantly 
influenced the quality of mental life regardless of the study cohort, but no signifi-
cant difference was found between 2009 and 2016 and most of scores were below 
the standard average of 50.

Despite the decline in the rate of MHW in 2016, the quality of mental life did 
not change after the revolution. This may be related to other factors than the MHW 
upon which social or managerial factors, working conditions, work-family interface 
quality, social support, marital status and income … [75, 76].

In the latest study conducted by ‘Word Happiness’ in 2017 regarding the satis-
faction of life and happiness based on certain criteria such as health, social support, 
freedom and corruption, Tunisia was among the lowest ranked countries (rank of 
102 out of 155 countries) [77].

The alteration of interns and resident mental quality of life can be also attributed 
to the fact that the internship is a period of chronic stress for young doctors who 
face the challenge of learning to work as a team, to become competent, responsible 
and empathic doctors and at the same time ensuring the best medical benefits in a 
sometimes competitive and even hostile climate.

The influence of MHW on the mental quality of life has been demonstrated in lit-
erature both in the general population [77, 78] and in the health caregivers [78, 79] and 
some authors assert that mental disorders are also predictors of harassment [79–81].

If we consider, the influence of MHW on the quality of physical life, the latter 
significantly altered the physical quality of life in both cohorts without significant 
difference between them and scores were below the American standard of 50.

In the literature, MHW has deleterious effects on physical health. It increased 
cardiovascular risk and caused musculoskeletal pain in addition to other medical 
problems [62, 73].

The new scheme of residency ship, consisting in pending months from June to 
December with long periods of preparation, leads to inactivity, and spending most 
of the day on screen and desk could explain the lack of improvement in the quality 
of physical life despite the significant increase in leisure time and the regression of 
the MHW in 2016 comparatively to 2009.

Considering the limits of our study, despite the decrease in the participation 
rate in 2016, the sample of the studied population remains representative of the 
general population. Some factors could influence the participation rate in both 
cohorts: some of the interns and residents were unmotivated, others could not 
answer our questionnaire due to lack of time and excessive workload. Many of 
them also found that the questionnaire was too long. The lower participation rate 
of residents compared to interns’ one can be explained by their heavier workloads. 
Finally, the abstention of some participants can also be explained by the percep-
tion of MHW as a taboo subject or lack of conviction of the usefulness of such 
investigations.

The rate of participation in workplace bullying investigations among young 
physicians in literature varied between 22.1 and 72% [40, 41, 55, 63, 82].

Regarding the used tools, the NAQ and the SF8 are both validated and fre-
quently used in different professional sectors and in various languages. But, due 
to the absence of a validated version in Tunisian dialect or in Arabic, we opted 
for the use of the French validated version which is commonly understandable 
by our study population because all medical studies are performed in French in 
Tunisia.

However, the disadvantage of the NAQ-R is that it asks a direct question at the 
end, about the self-perception of moral harassment. The respondents tend to deny 
this suffering, either out of shame or lack of motivation or unconscious denial of 
reality. This could be the cause of underestimation of results.
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As for the quality of life, the SF8 provides a simple method for evaluating general 
mental and physical health; it has the advantage to be a brief and a valid questionnaire.

5. Conclusion

Health care professions, especially in young doctors, are at high-risk of moral 
harassment, due to required interactions with patients and their parents, requested 
performance of learning and the advent of violence against healthcare professionals 
after Tunisian revolution. The present study showed that MHW had significantly 
decreased in2016 according to the objective assessment by NAQ-R score. No 
significant difference between both cohorts perception of MHW was shown which 
can be explained by the lack of awareness of this phenomenon and by the absence 
of Tunisian legislation against harassment.

The determinants of the MHW in 2009 were the job position, gender, and 
seniority, choice of medicine satisfaction, serious family problems and leisure 
activities; while in 2016, they were the job position, the specialty nature, the choice 
of medical studies and the satisfaction of the exercise of Medicine. Finally, MHW 
negatively influenced the quality of mental and physical life in a comparable way in 
the two steps of investigation.

The promulgation of a law penalizing the MHW has become urgent especially after 
the revisions of the post revolution law texts. Politicians should focus on this major 
issue because MHW has many bad effects on the personal, social and organizational 
level. It is also important to set up training and awareness programs about MHW to 
prevent its emergence and reduce its deleterious effects.

© 2020 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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