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INTRODUCTION
In the last few years, the studies on gender medicine 

(GM) have received considerable attention due to the 
identification of wide and relevant disparities between 
women and men in human health and disease. In partic-
ular, GM focuses on the impact of the gender differences 
on human physiology, pathophysiology, and clinical fea-
tures of diseases [1-8]. Although some confusion has 
occurred with regard to the terms, the gender-sensitive 
approach includes “sex” and “gender” characteristics, 
where “gender” refers to those characteristics of women 
and men that are socially and culturally determined, 
whereas “sex” refers to biological and physiological dif-
ferences. Sex (biology) and gender (the social construc-
tion of masculinity and femininity) interact constantly 
and can lead to gender disparities in a number of human 
diseases in terms of incidence, prognosis, or response to 
therapy [4, 5]. The GM can be considered a multifaceted 
field of investigation integrating various aspects of so-
cio-cultural and biological sciences more than the others 
areas of medicine [2, 9]. However, the gender sensitive 
approach is starting to acquire relevance in medicine 
only in recent years [4, 5, 9] and the situation in the 
area of Occupational Safety and Health (OSH) is even 
worse [10]. Probably this is due to social and historical 
differences in the employment of women and men in 
the labour market. Starting with the Industrial Revolu-
tion to modern times, cultural practices, combined with 
the inertia of the longstanding religious and educational 
conventions, restricted to entry and participation of 
women in the paid work. Generally, women were con-
fined to unpaid work, such as the housewife, family and 

care-giver roles, and men to paid work [11, 12]. Earn-
ing women are part of a modern phenomenon that took 
place during the World War II. In that period, women 
participation in the workforce was great as many male 
soldiers were away fighting and the women had to take 
up jobs to support economy and warfare efforts of their 
countries. In addition, social changes during the twenty 
years following the end of World War II had caused the 
impossibility returning of women to their past working 
roles and started to seek employment in work market 
[13]. In the last few years, and before having understood 
the relationship between health and gender, health pro-
motion policies in the field of OSH have not taken into 
account the different long-term health effects on woman 
and men in the workplaces [14]. In every country, OSH 
laws have traditionally focused on dangerous work per-
formed by men and in rarely cases on women occupied 
in related types of work. This gender-neutral legislation 
is often based on the assumption that it would be equal-
ly applied to all workers. The exception has been the 
protective laws prohibiting of certain types of hazardous 
work during pregnancy. 

At the moment, the European Agency for Safety and 
Health at Work (EU-OSHA) has encouraged a policy 
of gender equality in all European member states [15, 
16]. In Italy, there were already in place some laws that 
establish principles and fundamental rights in occupa-
tional health, safety and in social security but none of 
these concerns gender approach. Only in 2008, Italy 
has adopted European provisions with the new specific 
legislation that integrates gender-sensitive aspects into 
the workplace. Despite the fact that gender equal leg-
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Abstract
The increasing proportion of women in the workforce raises a range of gender-related 
questions about the different effects of work-related risks on men and women. Few stud-
ies have characterized gender differences across occupations and industries, although 
at this time, the gender sensitive approach is starting to acquire relevance in the field of 
human preventive medicine. The European Agency for Safety and Health at Work has 
encouraged a policy of gender equality in all European member states. Italy has adopted 
European provisions with new specific legislation that integrates the previous laws and 
introduces the gender differences into the workplace. Despite the fact that gender equal 
legislation opportunities have been enacted in Italy, their application is delayed by some 
difficulties. This review examines some of these critical aspects.



Gender issues on occupational safety and health

M
o

n
o

g
r

a
p

h
ic

 s
e

c
t

io
n

191

islation opportunities have been enacted in Italy, their 
application still has to take place and the approach of 
OSH is generally gender neutral. In this review we will 
try to examine some of these critical aspects.

TOWARD A GENDER-ORIENTED RISK 
ASSESSMENT
Italian laws in the occupational health 

Starting from 1800 many European countries began 
to introduce in their legislation some rules on safety at 
work. In 1880, the Italian Agriculture-Industry-Com-
merce Ministry, publishing statistical data, revealed 
that 49% of surveyed workers were women, 27% adult 
males and 24% children”. Meanwhile, in many Euro-
pean countries, rules for protection of children and 
women at work were laid down; in 1902 also in Italy, 
according to the Law 242, some limits regarding the 
work of minors and women were fixed; a pillar rule was 
the introduction of the prohibition to employ mothers 
before four weeks after childbirth [17]. The key rules of 
health and safety at workplace were ratified in Italian 
Constitution in 1948. In the articles number 32, 35, 37, 
38, 41, the right to health and safety in the workplace 
were established as basic rule for everyone; this issue is 
also included in the Italian Civil Code (art. 2087), but 
even today, many of these principles are not applied as 
the laws require [18]. The story of national legislation 
on occupational health can be divided into three his-
torical periods:
1. from 1865 to 1950, concerning the Civil Code laws;
2. from 1950 to 1980, regarding the provisions enacted 
to reconcile the demands of change (both in the social 
realities and industrial policies), with the increasingly 
demanding of health protection at workplaces;
3. from 1990 to present, Italy has adopted European 
provisions with new specific legislation that integrates 
the dynamic involvement of employees in the enterprise 
security management.

The issue of gender in occupational safety and health 
was introduced only in 1995 in the “Beijing World Con-
ference” (UN) and then, it was taken up by the Inter-
national Labour Office (UN agency) in 1999. Other 
important contributions came by the data of the Uni-
versity of Quebec, on the effects of occupational gender 
segregation on health.

The adoption of the Framework Directive on the Se-
curity and Safety Law (89/391) for European member 
states represents a breakthrough in the European se-
curity view. The Directive introduces basic important 
concepts such as the obligation to carry out the risk as-
sessment, the attribution of significant responsibilities 
and duties to the employers and the objective of defin-
ing consistent prevention policies for all job categories. 
The transposition of this directive in Italy resulted in the 
Decree 626/94 and later in the present Decree 81/08.

This Decree is to be considered as a Consolidated 
Act, reforming the current legislation regarding occu-
pational health, with the aim of ensuring “uniformity 
of the protection of women and men workers through-
out the country by respecting the basic level of benefits 
relating to civil and social rights, even with regard to 
gender differences, age and migrant workers” (art. 1); 

moreover, it is specified that both the risk assessment 
and the labor medical reports should take into account 
“gender differences” (art. 28, 40).

In particular, the Decree declares “to promote the 
consideration of the gender difference in relation to 
the risk assessment and the development of preventive 
measures” (art. 6, let. l).

Art. 8 defines the institution of the National Informa-
tion System for Prevention in the Workplace (SINP), 
aimed to orientation, programming, planning and 
evaluation of prevention of accidents and occupational 
diseases. Art.8 also states that SINP has to manage the 
flow of information related to the prevention, taking 
into account (let. b and c art. 8) “the risk framework 
also from a gender perspective and health framework 
and safety of male and female workers”.

Risk assessment process
The adoption of the directive on security and safety 

implicate the prevention of occupational hazards and 
risks. The directive 89/391/CEE introduces as a duty 
for the employer the development of a document as-
sessing the work-related risks; the employer also de-
cides the protective measures to be taken and provides 
documents regarding accidents recording and analysis 
(art. 9). The directive transposing in the national leg-
islation of the member states of the European Union 
leads to a sufficiently uniform policy on the OSH topic. 
The central point of this common vision is the Risk As-
sessment process. The analysis of the operational docu-
mentation and of the national legislation allows to pro-
duce a synthetic “conceptual map” (Figure 1). The map 
helps the employer and the workers approaching to the 
OSH topic [19].

The approach to OSH imply three phases: i) hazard 
identification; ii) risk assessment; iii) actions and proce-
dures to minimize risk.

i) Hazard identification is a process involving the ac-
knowledgement that a hazard exists and that the de-
scription of its characteristic is available [20]. A hazard 
is any situation, substance, activity, event or environ-
ment that could potentially cause injury or occupational 
disease. In this first step it is important to identify every 
single hazard, through the development of an organiza-
tional model, which emphasizes the most relevant pro-
cesses for the OSH. France has mapped all the so called 
“unités de travail” [21] on its territory; they are defined 
as “homogeneous groups of hazard situations”, are not 
necessarily workplace-related (activities, tasks) but are 
conditions shared by one or more workers.

ii) Risk assessment considers the effectiveness of ex-
isting OSH controls and then evaluates the probability 
and the potential severity of specific hazardous events 
and exposures. On the basis of such an assessment, an 
enterprise decides whether or not the risk is acceptable. 
It is important to understand that the concept of “risk 
assessment” demands the answer to two future-orient-
ed questions: 1) What is the probability that a particular 
hazardous event or exposure will actually occur in the 
future? 2) How severe would the impact on health and 
safety be, if the hazardous event or exposure actually 
occurred? 
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An event or an exposure is labeled as “high risk” if it is 
likely to cause severe injury or ill conditions.

The risk assessment is a qualitative-quantitative pro-
cess, composed by the “risk measurement” and the “risk 
evaluation” processes [22]. At the end of the process, 
it is possible to assign priorities at measures to subse-
quently realize.

iii) Measures consist in actions, controls and proce-
dures, including the provision of information, education 
and training. Information should also concern the best 
practices in the workplace, the emergency procedures 
and the use of special protective equipments. Finally, 
OSH practice includes health surveillance of workers. 
Every measure is assigned to suitable staff and its ef-
fectiveness on the risk reduction has to be monitored, 
since each action, control or procedure, is aimed to pro-
duce a benefit. Benefits are possible in the prevention 
standpoint (reduction of hazard probability) and/or in 
the protection one (reduction of hazard severity). 

Each of the phases of the OSH process described 
above requires the completion of the previous step (and 
demands for the subsequent one).

In the above described overview, the “gender issue” 
cannot be considered in a specific phase of the pro-
cess, as it is pointed out in the Italian work legislative 
regulation (D.Lgs.81/08). Issues regarding gender are 
present in the information flows, which can influence 
the hazard identification phase; moreover, the potential 
severity on an hazard may differ from male to female 
and the risk assessment could include these evaluations. 
Therefore, the gender information is included in the ag-
gregated data flows in the health surveillance process.

In conclusion, the “gender issue” is a cross element in 
OSH, lowering the hazard aggregation degree by dou-
bling the “homogeneous group of hazard situations” 
that an enterprise has to take into account.

WORK-RELATED RISKS: ARE MEN AND 
WOMEN EXPOSED TO THE SAME RISKS? 

As previously mentioned, the health promotion poli-

cies in the workplaces have not taken into account the 
different long-term health effects on both sexes. The 
participation of women at the workforce has signifi-
cantly increased in the last years and European guide-
lines suggest the inclusion of the gender issue in the 
OSH flows [15, 16, 23, 24]. The initial efforts to ad-
dress gender bias in occupational area were based pri-
marily on social inequalities. Probably, this attitude was 
conditioned by the numerous studies that have linked 
discrimination at the workplace with the effects on 
health [25]. Consequently, occupational studies about 
women have been focused on gender inequalities, 
work organization hazards and psychosocial stressors, 
with a deficit in toxicological and physiological studies. 
Consequently, there are only a few studies that have 
analyzed sex susceptibility to the same hazardous sub-
stances and biological agents. It is therefore in need of 
new scientific approaches about gender differences at 
workplace to design appropriate intervention strategies 
to the prevention of chemical and biological work-re-
lated risks. Regard to these two fields of intervention, 
the OSH should take into account the diversity among 
female and male workers related to both biological (sex) 
and socio-economic differences (gender). Hereinafter a 
brief summary of current knowledge in the area of OSH 
will be reported. 

The socio-cultural differences (gender differences) 
The socio-cultural differences are a complex subject 

that implies knowledge of political and social sectors, 
which are outside the discussion of this text. Neverthe-
less, some considerations must be done to define the 
risk assessment in a gender perspective.

Occupational segregation and work related risks
In the design of all risk management strategies and 

their implementation in the workplace the character-
istics of both female and male jobs, the specific features 
of the jobs (who does what, when, how and for how 
long), the different responsibilities that women and 

Figure 1
Mind map of Occupational Safety and Health.
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men have at workplace should be considered. How we 
will see later, these gender inequalities could influence 
the hazard identification phase and cause confusion 
regard to the risk assessment. Actually, there is strong 
segregation of women and men into different jobs and 
tasks. Unequal distribution of jobs is one of key factors 
on gender differences when observing the exposure to 
occupational hazards, accidents and diseases. Consid-
eration should be given to exposure level of hazards that 
change according to different jobs sectors and tasks as 
well as to number of hours worked [25]. Socio-economic 
and cultural factors, as well as gender stereotypes, have 
affected occupational segregation, which is the underly-
ing reason for so many gender inequalities [26]. Gender 
stereotypes have restricted women and men in “femi-
nized and masculinized” sectors of activity (horizontal 
segregation). This is also true where women and men 
have the same job, but perform different tasks [27]. In 
addition, men are more likely to work in jobs higher 
up in the occupational hierarchy than women (verti-
cal segregation) [25, 28]. Hence gender segregation at 
the same workplace strongly contributes to an unequal 
distribution of working conditions and exposure to dif-
ferent physical and psychological risks between sexes 
also in the same workplace. Generally, men are exposed 
to longer working hours, physically demanding work, 
noise, and have higher job status role. Men are more 
likely to work in management and manual and techni-
cal jobs associated with machinery or plant operations 
[28]. Men are exposed to noise to a much higher degree 
due to the activities in the heavy industry such as min-
ing, shipbuilding, and metal works together with the 
agriculture sectors [29, 30]. Women are also likely to 
have part-time or temporary contracts more than men 
[25]. In addition, vertical segregation places women in 
the lowest positions excluding them from the decision 
making process. [15, 16, 28]. Women are more likely to 
work in jobs involving child and frail care, private and 
public service activities, or for small firms and manu-
facturing industries. Job segregation strongly contrib-
utes to different hazards exposure and consequently 
to different health outcomes. Examples of these could 
include skin diseases that women suffer when working 
with wet hands and the chemical cleaning and steril-
izing agents as well as protective gloves containing latex 
dust. Asthma and allergies appear to be more common 
among women than men [31, 32]. Other sources of re-
spiratory hazards in female jobs include dusts in textile 
and clothing manufacture. In care work, catering, pri-
vate and public service activities and education sector, 
women are more exposed to infectious diseases than 
men [33].

Musculoskeletal disorders are the most common 
work-related health problems for both women and 
men and they are on the increase in European mem-
ber states [16]. Several studies have also reported male-
female differences in the prevalence of symptoms of 
work-related musculoskeletal disorders, some arising 
from workplace exposure differences [34].

Musculoskeletal disorders can affect workers in all 
sectors but an additional risk factor for many women 
is the use of tools and equipment not always designed 

for the female work population [35]. Across the world, 
work equipment, tools and personal protective equip-
ment (PPE), have been traditionally designed for the 
male body size. As a result, not only women, but also 
many men try problems finding suitable and comfort-
able PPE because they do not conform to standard 
male worker model. Uncomfortable work equipment 
and tools can lead to poor working posture, leading to 
an increased risk of musculoskeletal disorders. These 
can occur in relation to exposure to poor ergonomic 
conditions in both women and men [36-38] 

Work-related stress
Both women and men report high levels of work-

related stress but there are certain stressors to which 
women are more likely to be exposed due to social as-
pects because of the jobs they typically do. Some causes 
of work-related stress are known as well as women are 
more exposed to specific stressor [39]. Generally, work-
related stress is due to the type of work, position in the 
hierarchy, horizontal and vertical discrimination; sexual 
harassment and the situation outside of work [40]. An-
other social aspect far from being ignored, regards the 
greater proportion of unpaid work carried primarily out 
by women (especially at home) [12]. In addition, when 
paid and unpaid work are added together, women are 
seen to work longer hours than men. This puts extra 
pressure on many women workers [39, 41]. Women 
may be excessively exposed to work-related stress due 
to job segregation and their increased caring and home 
responsibilities.

Although the reactions to the same psychological 
exposures may vary between individuals, stress can be 
linked to a number of mental and physical effects [30, 
41, 42]. It is known that stress raises blood pressure 
and increases the risk of heart disease [41], it can also 
weaken the immune system making all more vulner-
able to illness. It can cause depression and even lead 
to suicide. In addition, stress can increase drinking or 
smoking as well as reduce the attention during specific 
working phases and increasing the risk of a potential 
hazard. According to available scientific evidence, the 
work-related stress can be dealt with as other occupa-
tional health and safety issues, adapting the control 
cycle already well established for the assessment and 
management of physical risks [16].

The biological differences (sex differences) 
During the last few decades of the twentieth century, 

GM studies saw the development of a growing aware-
ness that the physiology as well as the same diseases 
were significantly different for men and women [6-9, 
43, 44]. Nevertheless, differences between sexes due 
to anatomy, physiology, biochemistry and toxicology 
have not received adequate attention in OSH. It has 
only recently been defined that gender-related biologi-
cal differences may result in differential vulnerability of 
women and men to physical workplace factors such as 
hazardous substances and biological agents [29, 34, 45-
47]. To date, many studies, on which much of our un-
derstanding of occupational risk is based, have been per-
formed on men excluding women [5]. For many years, 
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Food and Drug Administration guidelines specifically 
precluded participation of women in many toxicological 
studies [48]. Currently, it is believed that women and 
men differ in many aspects of biological vulnerability to 
occupational hazards. This section provides a brief sur-
vey on biological differences between women and men 
in their exposure to occupational chemicals.

Occupational chemical exposure and physiological 
differences between sexes

Chemicals may carry out variable toxic action accord-
ing to the amount absorbed by the body (or Body Bur-
den) [49]. Toxicological studies have defined the level 
to which it is believed a worker can be exposed day after 
day for a working lifetime without adverse health ef-
fects. This level is named threshold limit value (TLV). 
However, TLV has been calculated on men [50] and few 
studies have measured exposure for men and women 
in the same occupational setting. Generally, chemical 
susceptibility varies depending how quickly and ef-
ficiently toxic agent is metabolized. Regard to chemi-
cal susceptibility, some biological differences between 
sexes could play roles in the real risk associated with 
occupational exposure [6, 45, 46, 51]. There are various 
ways of classifying biological differences between sexes 
regard to occupational exposure to toxic agents: they 
can be broken down into: i) body size and composition; 
ii) genetic-molecular-biochemical and iii) hormonal. 

The most obvious are the anthropometric differ-
ences between sexes according to muscle mass, fatty 
tissue, and bone mass. Especially adipose tissue may 
make women more susceptible to substances that ac-
cumulate in fat, such as organic solvents (e.g. benzene 
and trichloroethylene and so on all the liposoluble sub-
stances). They have been identified a number of chemi-
cal agents for which the body burden is different in 
women and men even when they carry out the same 
job [49]. Generally, the relationship between exposure 
dose, absorbed dose and effective dose of chemical 
agents is complex and depending on various factors 
that are studied by pharmacokinetics or toxicokinetic. 
Generally, chemical susceptibility varies depending how 
quickly and efficiently toxic agent is metabolized. The 
four different phases of the toxicokinetic are all subject 
to sex differences [45, 46, 53]. These are the 1) absorp-
tion across the body barriers (e.g., skin and hair), 2) the 
distribution into the body 3) the metabolism and 4) the 
excretion.

Absorption probably differs between women and 
men due to the condition of the skin (with or without 
cosmetics), number of hair follicles, breathing rates and 
respiratory volume. Absorption of chemicals from the 
stomach is affected by gastrointestinal motility that in 
turn is influenced by sex hormones. Stomach transit 
time may also change throughout phase of the men-
strual cycle in women [53]. In addition to the higher 
body fat composition, women have a lower average 
body weight, smaller plasma volume and lower average 
organ blood flow than men. All together these factors 
affect the extent of distribution of the chemical into 
the body compartments [46, 53]. However, the greater 
role in toxicokinetic variability is played by differences 

in xenobiotic metabolism [45, 46, 53]. Primarily these 
reflect the differences in gene expression for enzymes 
of the CYP450 superfamily, the major family of en-
zymes involved in the metabolism of chemical agents. 
Sex-based variance in the expression and activity of 
CYP isoenzymes are been reported in different stud-
ies [45, 46, 53]. In addition, CYP450 activity is also 
modulated by hormones [45]. Finally, renal excretion of 
compounds is higher in men that women [45, 46, 53]. 

It is clear that the limits defined by TLV should be 
monitored according to gender differences, in order to 
determine appropriate procedures in OSH. It should 
also be emphasized that over one-third of the agents 
classified by the International Agency for Research on 
Cancer (IARC) as certain or probable human carcino-
gens, have been identified from studies of workplace ex-
posure. These studies are predominantly performed on 
men and not sufficient to describe risks among women 
[54-56]. Occupational cancers among women, as well as 
men, are largely preventable. Future studies should in-
corporate analyses that account for biological measures 
of susceptibility for sexes because of potential gender 
differences in body size, work tasks and physiology. 

Hormonal influences, such as menstruation, preg-
nancy, lactation and menopause can be important 
physiological determinants of the biologically active 
dose [57]. Analyses comparing exposure to disease risk 
should consider biological time windows of exposure, 
especially those related to hormonal changes. Some 
studies indicate that timing of exposure has an impor-
tant impact on risk [49]. Hormonal variability also oc-
curs in men and variation within a sex over time can 
sometimes exceed average sex differences [58]. An em-
blematic example is related to the effect of gender on 
lung capacity and sensitivity to asthmatic attacks. At all 
ages, it is possible to recognize differences depending 
by hormonal changes [31, 32, 59-61]. Men are highly 
sensitive in prepubescent age while women become 
more sensitive in post pubertal age. This condition con-
tinues until menopause. Epidemiologic studies have 
shown that sensitivity to asthmatic attacks increases in 
the premenstrual phase and airway reactivity to aller-
gens and irritants varies over time and with hormones 
[60, 61]. These differences could make women more 
susceptible than men to occupational asthma and indi-
cate the need for additional prevention measures dur-
ing the premenstrual phase (e.g. particular PPE). 

Epidemiologic data
This latter topic allows us to introduce other critical 

points regard to the neutral risk assessment. Epidemio-
logic studies are an important too that should to help us 
to identify risk factors for disease in accord to evidence-
based practice. Consequently, the collected data could 
help to identify the targets for preventive healthcare. 
Unfortunately, in many occupational studies, the epi-
demiological data are affected by the gender bias since 
they were not collected as a sex-disaggregated data. Sex-
disaggregated data reflects roles, real situations, general 
conditions of women and men in different contexts. 
Occupational segregation without sex-disaggregated 
data analysis could reduce the development of effective 
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policies related to OSH as it is more difficult to identify 
hazards and risks specifically affecting each sex. Many 
collected epidemiological data on employment may not 
fully represent female and male workers.  For example, 
death certificates and other routinely collected admin-
istrative data may be of poorer quality for women than 
for men. For example, the labor of “housewife” is of-
ten entered on death certificates of women, even when 
they were employed outside the home for long time and 
especially among older women who are retired at the 
time of death [62]. In addition, it seems even more dif-
ficult to trace the job of married women due to name 
changes. All together this data may be confounders. 
Gender discrimination could also influence the collec-
tion of useful data. For example, special attention has 
always been given to women exposed to chemicals that 
could be hazardous to their reproductive health while 
this has been little emphasized in men, although many 
chemical agents could also damage the sperm produc-
tion and motility.

CONCLUSION
In the last years, the EU-OSHA has promoted a pol-

icy of gender equality in all European member states. 
Gender inequalities in occupational health can be re-
lated to both socio-cultural (gender differences) and 
biological differences (sex differences). At present, it 
seems very difficult to develop standardized methods 
of gender risks assessment and security managers are 
confused. In this article we have described some criti-
cal points that can be reasons of this disorientation. To 
overcome confusion and create strategies that take into 
account the gender differences in OSH it will be neces-
sary to face some aspects in order to implement a cor-
rect prevention strategy. In this section we summarize 
some biological aspects that we believe to be crucial in 
OSH strategies. 

It is essential to evaluate occupational risks in women 
and men separately, therefore changing the concept of 
homogeneous groups of hazard. The management of di-
versity in the workplace requires measures, directed at 

specific risks faced by women and men. In reality, mea-
surements of occupational exposure on women are rare. 
New methods are needed to establish a relationship be-
tween the risk factor for women and the occupational 
exposure. To examine environmental interactions at the 
workplace, the analysis of susceptibility should be per-
formed taking in account occupational exposure related 
to hormonal time frames. In particular, it should draw 
attention to recognized biological differences between 
women and men to ensure they are equally protected in 
the workplace. Risks related to the reproductive health 
should be evaluated in workers, both women and men, 
to prevent any exposure that could be hazardous to 
their health. The inclusion of women and men in sector 
studies should be proposed to investigate other aspects 
of biological vulnerability. Additionally, standardized 
interviews on the wellbeing at work place could also be 
undertaken. Studies on occupational exposure should 
encompass a significant proportion of atypical workers 
that have not been in employment for long time, namely 
women being the most important category. Developing 
a comprehensive picture of the role of gender in occu-
pational health will require a close interaction between 
gender medical studies and occupational epidemiologi-
cal information. In this regard, there is still a need to 
improve gender sensitivity in collecting and analyzing 
data in sex-disaggregated manner on occupational in-
juries and diseases. Finally, to plan, monitor and evalu-
ate the impacts of preventive measures and policies re-
lated to OSH, the health gap between men and women 
at work should be overcome by utilizing the collection, 
management and analysis of sex-disaggregated data.

  
Conflict of interest statement

There are no potential conflicts of interest or any fi-
nancial or personal relationships with other people or 
organizations that could inappropriately bias conduct 
and findings of this study.

Submitted on invitation.
Accepted on 16 March 2016.

REFERENCES

1. Schiebinger L. Women’s health and clinical trials. J Clin 
Invest 2003;112(7):973-7.

2. Holdcroft A. Integrating the dimensions of sex and gen-
der into basic life sciences research: methodologic and 
ethical issues. Gend Med 2007;4:64-74. 

3. Johnson JL, Greaves L, Repta R. Better science with sex 
and gender: Facilitating the use of a sex and gender-based 
analysis in health research. Int J Equity Health 2009;6:8-14.

4. Verdonk P, Benschop YW, de Haes HC, Lagro-Janssen 
TL. From gender bias to gender awareness in medical ed-
ucation. Adv Health Sci Educ Theory Pract 2009;14(1):135-
52. DOI: 10.1007/s10459-008-9100-z

5. Kim AM, Tingen CM, Woodruff TK. Sex bias in trials and 
treatment must end. Nature 2010;465:688-9. 

6. Legato M. Principles of gender-specific medicine. London, 
Elsevier Academic Press; 2010.

7. Greenberg MR, Safdar B, Choo EK, McGregor AJ, 
Becker LB, Cone DC. Future directions in sex- and 

Gender-specific Emergency Medicine. Acad Emerg Med 
2014;21(12):1339-42. DOI: 10.1111/acem.12520 

8. Miller VM. Why are sex and gender important to basic 
physiology and translational and individualized medicine? 
Am J Physiol Heart Circ Physiol 2014;306(6):H781-8. 
DOI: 10.1152/ajpheart.00994.2013. 

9. Doyal L. Sex, gender, and health: the need for a new ap-
proach. Brit Med J 2001;323:1061-3. 

10.  European Commission. Strategy for equality between wom-
en and men, 2010-2015. Luxemburg: Publications Office 
of the European Union; 2010.

11. Francavilla F, Giannelli GC, Grotkowska G, Piccoli L, 
Socha MW. Women and unpaid family care work in the EU. 
Policy Department Citizens’ Rights and Constitutional 
Affairs, European Parliament; 2010. 

12. Hook JL. Gender inequality in the welfare state: sex segre-
gation in housework, 1965-2003. AJS 2010;115(5):1480-
523. 



Eugenio Sorrentino, Rosa Vona, Davide Monterosso and Anna Maria Giammarioli

M
o

n
o

g
r

a
p

h
ic

 s
e

c
t

io
n

196

13. Goldin C. The Quiet revolution that transformed wom-
en’s employment, education and family. American Eco-
nomic Review 2006;96:1-21.

14. International Labour Organization. Women in labour mar-
kets: Measuring progress and identifying challenges. Genève: 
ILO; 2010. 

15. European Agency for Safety and Health at Work. Gender 
issues in safety and health at work. A review. EU-OSHA; 
2003. Available from: http://osha.europa.eu/en/publica-
tions/reports/209.

16. European Agency for Safety and Health at Work. New 
risks and trends in the safety and health of women at work. 
European risk observatory. A summary of an Agency report. 
EU-OSHA; 2014. Available from: https://osha.europa.
eu/en/publications/reports/summary-new-risks-trends-
oshwomen/view.

17. Istituto Superiore per la Protezione e la Ricerca Ambien-
tale. Progetto Benchmarking: linee guida sul rischio di genere 
nel Sistema delle Agenzie Ambientali. Roma: ISPRA; 2010. 
Available from www.isprambiente.gov.it/en/publications/
handbooks-and-guidelines/progetto-benchmarking-
benchmarking-project.

18. Cinzia Frascheri. Le nuove disposizioni normative in tema 
di valutazione dei rischi. Napoli: Edizione Giuridiche Sim-
one; 2010. (Quaderni della Sicurezza Insigna).

19. Novak J. Learning, creating, and using knowledge: Concept 
maps as facilitative tools in schools and corporations. Lon-
don: Routledge; 2009. 

20. British Standard Istitution. OHSAS 18001: Occupational 
health and safety assessment series. BSI; 2007.

21. INRS. Évalution des risques professionnels. Available from: 
www.inrs.fr/demarche/evaluation-risques-professionnels/

22. UNI 11230. Gestione rischio-vocabolario. Milano: Ente 
Nazionale Italiano di Unificazione; 2007.

23. Peters CE, Demers PA. Gender differences in occupa-
tional exposure assessment for a national surveillance 
project. Epidemiology 2009;20:S84-85.

24. Giammarioli AM, Siracusano A, Sorrentino E, Bettoni 
M, Malorni W. Integrating gender medicine into the 
workplace health and safety policy in the scientific re-
search institutions: a mandatory task. Ann Ist Super Sanità 
2012;48(3):311-8. 

25. Campos-Serna J, Ronda-Pérez E, Artazcoz L, Moen 
BE, Benavides FG. Gender inequalities in occupational 
health related to the unequal distribution of working and 
employment conditions: a systematic review. Int J Equity 
Health 2013;12:57. DOI: 10.1186/1475-9276-12-57.

26. Bettio F, Verashchagina A, EC’s Expert Group on Gen-
der and Employment. Gender segregation in the labour 
market: root causes, implications and policy responses in the 
EU. Luxembourg: Publications Office of the European 
Union; 2009.

27. Cha Y, Thébaud S. Labor Markets, Breadwinning and 
Beliefs: How Economic Context Shapes Men’s Gender 
Ideology. Gender and Society 2009;23(2):215-43.

28. Fagan C, Burchell B. Gender, jobs and working conditions 
in the European Union. Dublin: European Fondation for 
the improvement of living and working conditions; 2002.

29. Messing K, Dumais L, Courville J, Seifert AM, Boucher 
M. Evaluation of exposure data from men and women 
with the same job title. J Occup Med 1994;36(8):913-7.

30. Melamed S, Fried Y, Froom P. The joint effect of noise 
exposure and job complexity on distress and injury risk 
among men and women: the cardiovascular occupational 
risk factors determination in Israel study. J Occup Environ 
Med 2004;46(10):1023-32.

31. Tan KS. Premenstrual asthma: epidemiology, pathogen-
esis and treatment. Drugs 2001;61(14):2079-86. 

32. Dimich-Ward H, Beking K, DyBuncio A, Chan-Yeung 
M, Du W, Karlen B, Camp PG, Kennedy SM. Occupa-
tional exposure influences on gender differences in respi-
ratory health. Lung 2012;190(2):147-54. DOI: 10.1007/
s00408-011-9344-x

33. Klein SL. Sex differences in prophylaxis and therapeutic 
treatments for viral diseases. Handb Exp Pharmacol 2012; 
214:499-522. DOI: 10.1007/978-3-642-30726-3_22

34. Messing K, Stock SR, Tissot F. Should studies of risk fac-
tors for musculoskeletal disorders be stratified by gender? 
Lessons from the 1998 Québec Health and Social Survey. 
Scand J Work Environ Health 2009;35(2):96-112.

35. Punnett L, Herbert R. Work- related musculoskeletal dis-
orders: Is there a gender differential and, if so, what does 
it mean? In: Goldman M, Hatch M (Eds). Women and 
health. San Diego: Academic Press; 2000.

36. Teiger C, Bernier C. Ergonomic analysis of work activity 
of data entry clerks in the computerized service sector can 
reveal unrecognized skills. Women Health 1992;18:67-78.

37. McDiarmid M, Oliver M, Ruser J, Gucer P. Male and 
female rate differences in carpal tunnel syndrome in-
juries: personal attributes or job tasks? Environ Res 
2000;83(1):23-32. 

38. Habib RR, Messing K. Gender, women’s work and ergo-
nomics. Ergonomics 2012;55(2):129-32. Available from: 
www.tandfonline.com/toc/terg20/55/2.

39. Nelson D, Burke R. Gender, work stress, and health. Wash-
ington, DC: American Psychological Association; 2002.

40. Weinberger AH, McKee SA, Mazure CM. Inclusion 
of women and gender-specific analyses in randomized 
clinical trials of treatments for depression. J Womens 
Health (Larchmt) 2010;19(9):1727-32. DOI: 10.1089/
jwh.2009.1784

41. Peter R, Siegrist J, Hallqvist J, Reuterwall C, Theorell 
T. Psychosocial work environment and myocardial in-
farction: improving risk estimation by combining two 
complementary job stress models in the SHEEP Study. J 
Epidemiol Community Health 2002;56(4):294-300.

42. Bongers, PM, de Winter CR, Kompier MAJ, Hildebrandt 
VH. Psy- chosocial factors at work and musculoskeletal 
disease. Scand J Work Environ Health 1993;19:297-312.

43. Legato MJ. Principles of gender-specific medicine. San Di-
ego: Elservier Academic Press; 2004.

44. Klinge I. Gender perspectives in European research. 
Pharmacol Res 2008;58:183-9. 

45. Franconi F, Brunelleschi S, Steardo L, Cuomo V. Gender 
differences in drug responses. Pharmacol Res 2007;55:81-
95. 

46. Gochfeld M. Framework for gender differences in human 
and animal toxicology. Environ Res 2007;104(1):4-21.

47. Messing K, Silverstein BA. Gender and occupational 
health. Scand J Work Environ Health 2009;35(2):81-3. 

48. Food and Drug Administration. Guideline: general consid-
erations for the clinical evaluation of drugs. US for the study 
and evaluation. FDA; 1977. 

49. Arbuckle TE. Are there sex and gender differences in 
acute exposure to chemicals in the same setting? Environ 
Res 2006;101(2):195-204. 

50. American Conference of Governmental Industrial Hygienists. 
Available from: www.acgih.org.

51. Greenberg GN, Dement JM. Exposure assessment and 
gender differences. J Occup Med 1994;36(8):907-12.

52. Burger J, Fossi C, McClellan-Green P, Orlando EF. 
Methodologies, bioindicators, and biomarkers for as-
sessing gender-related differences in wildlife exposed to 
environmental chemicals. Environ Res 2007;104:135-52.

53. Gandhi M, Aweeka F, Greenblatt RM, Blaschke TF. Sex 
differences in pharmacokinetics and pharmacodynamics. 



Gender issues on occupational safety and health

M
o

n
o

g
r

a
p

h
ic

 s
e

c
t

io
n

197

Annu Rev Pharmacol Toxicol 2004;44:499-523.
54. Messing K, Mager Stellman J. Sex, gender and wom-

en’s occupational health: the importance of considering 
mechanism. Environ Res 2006;101(2):149-62.

55. Zahm SH, Pottern LM, Lewis DR, Ward MH, White DW. 
Inclusion of women and minorities in occupational cancer 
epidemiologic research. J Occup Med 1994;36(8):842-7.

56. Goldman MB, Troisi R, Rexrode KM. Women and health. 
New York: Academic Press; 2012.

57. Kajantieand E, Phillips DI. The effects of sex and hor-
monal status on the physiological response to acute psy-
chosocial stress. Psychoneuroendocrinol 2006;31:151-78. 

58. Yokoyama K Araki S, Sato H, Aono H. Circadian 
rhythms of seven heavy metal in plasma, erythrocytes and 
urine in men: observation in metal workers. Ind Health 
2000;38:205-12

59. Balzano G, Fuschillo S, De Angelis E, Gaudiosi C, Man-
cini A, Caputi M. Persistent airway inflammation and 
high exacerbation rate in asthma that starts at meno-
pause. Monaldi Arch Chest Dis 2007;67(3):135-41.

60. Carey MA, Card JW, Voltz JW, Arbes SJ Jr, Germolec 
DR, Korach KS, Zeldin DC. It’s all about sex: gender, 
lung development and lung disease. Trends Endocrinol 
Metab 2007;18(8):308-13. 

61. Tollefsen E, Langhammer A, Romundstad P, Bjermer L, 
Johnsen R, Holmen TL. Female gender is associated with 
higher incidence and more stable respiratory symptoms 
during adolescence. Respir Med 2007;101(5):896-902. 

62. Ainsworth S. The Feminine advantage: a discursive 
analysis of the invisibility of older women workers. Gen-
der, Work and Organisation 2002;9(5):579-601. DOI: 
10.1111/1468-0432.00176.


