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Background Aim: Implementing guidelines in the practice of occupational health is a high-priority need,
since their use can reduce the variability in practice and increase professional efficiency, resulting in higher
quality of health care services. The aim of this report is to provide information regarding the development
process of the first series of national guidelines for the diagnosis and treatment of adverse health effects
occurring after occupational exposure to hazardous metals in Greece. This task was recently initiated in
Greece as part of the health care reform system in the context of the ongoing financial crisis.
Methods: The following metals: arsenic (As), cadmium (Cd), chromium (Cr), lead (Pb), mercury (Hg), and
nickel (Ni), which are the most commonly encountered in Greece, were selected to be studied. A systematic review of medical literature resulted in 94 review papers of the initial 3,932 eligible according to
the inclusion criteria.
Results: For each metal, an extensive report was produced, including physical and chemical properties,
routes of exposure, health hazards, medical surveillance, occupational exposure limits, protection and control measures, first aid and rescue, and waste management. Special attention was paid to environmental
exposure data, effects on children health, and necessary laboratory examinations.
Conclusions: The first series of guidelines, regarding diagnosis and treatment of individuals who have
been occupationally exposed to metals is available; it was recently published in Greece by the National
School of Public Health, aiming at helping occupational health practitioners enhance the quality of their
provided services.
Introduction
Adverse health conditions due to metal exposure is a
global health problem that is expressed by numerous and
usually undifferentiated symptoms, depending on the
duration, dose, method of exposure, and medical condition of the exposed individuals [1–4]. Health providers in
occupational settings and in primary health care (PHC)
should therefore have direct access to evidence-based
knowledge, such as evidence-based practice guidelines, in
order to support their medical decisions and to be able to
diagnose and treat medical conditions attributed to metal
exposures [5].
As in most European countries, the provision of occupational medicine services in Greece is obligatory for both
public and private businesses of more than 50 employees
or for smaller enterprises with employees exposed to noxious substances such as carcinogens and harmful biological
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agents. In all cases, costs are covered by the employer. It is
estimated that approximately 24% of the employed population has free access to occupational medicine services,
which is provided by 135 occupational medicine (OM)
specialists and additionally 500 to 800 physicians of other
specialties [6]. Not surprisingly there is quite a difference
between the legal protection frameworks and the field
realities of poor access and variable quality, deriving from
a fragmented labor market, deleterious austerity policies in response to the economic crisis, a critical lack of
hard data on the extent of the occupational health problems, shortages of qualified staff, lack of representation
in the academic community, and a decades-long underinvestment in producing a technical cadre for the legally
required occupational health services (OHS).
Greece is a country of micro- and small private enterprises (of respectively fewer than 10 or between 10 and 49
employees). In 2016 there were 229,361 such enterprises
without the legal obligation to provide OHS to their employees. There were also 3,249 medium (50–249 employees)
and 541 large (250+) private enterprises, i.e. only 1.6% of
the employers, with the obligation to do so [7].
The data collection on occupational morbidity
and disability has always been incomplete but this
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phenomenon has become more problematic during the
economic crisis [8]. Occupational morbidity and disability had to be monitored by 70 different public insurance
organizations, of which only the major one, which covered
approximately 50% of the population, had a recording and notification system. The merge of the insurance
schemes, initiated as part of the health reform system, is
incomplete to date, and the situation of the monitoring
of occupational morbidity and disability remains unclear.
The reporting of occupational diseases is mandatory,
but the very low compensation awards represent poor
incentives. Therefore, such diseases very often are not
attributed to the occupation, leading to a significant
under-recognition and under-registration [8]. Finally, specialization training in OM lasts four years and includes 28
months of clinical training, 12 months of academic training, and eight months of practical training [6].
OM physicians encounter a wide spectrum of pathologic conditions and disorders and to them the existence
of guidelines is essential in order to reduce variability in
their practice, increase their professional efficiency, and
ensure their patients’ safety [10]. Therefore, scientific
societies and organizations such as the American College
of Occupational and Environmental Medicine in the
United States [11] or the NHS in the United Kingdom [12]
have developed guidelines, so as to improve employees’
health by increasing the efficiency of diagnosis and the
effectiveness of the proposed treatments and to enhance
in general the quality of occupational medical care in a
professional and timely manner.
Unfortunately, OM practice in Greece is considered to
be on the sidelines of health policy priorities and, as a
result of the economic crisis, is considered to be between
neglect and erosion. However, the health care reform that
was initiated in Greece, which aims at investing in occupational and environmental health, led to the decision of
developing a series of PHC guidelines.
The Department of Occupational and Industrial Hygiene
of the National School of Public Health (NSPH) developed
national guidelines for PHC professionals, so as to assist
them in the recognition, diagnosis, and treatment of individuals – namely exposed employees – with health conditions caused by exposure to hazardous metals, in line with
previous international guidelines [13]. A parallel goal was
to aid in the recognition and monitoring of occupational
diseases after metal exposure. The present study outlines
the procedure that was followed in order to develop the
first series of guidelines regarding diagnosis and treatment of adverse health conditions resulting from occupational exposure to toxic metals.
Methods
The study group of the NSPH focused on the following
six metals: arsenic (As), cadmium (Cd), chromium (Cr),
lead (Pb), mercury (Hg), and nickel (Ni), based on the fact
that five metals (arsenic, cadmium, chromium, lead, and
mercury) are characterized by a high degree of toxicity and
rank among the priority metals of public health significance [14]. Nickel was added to the study because its concentrations are known to be particularly high in Greece, a
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fact verified by the sampling conducted by the European
Union authorities in 22,000 locations. The report that was
produced concluded that the highest density of samples
with nickel concentrations above the higher guideline
value were measured in Greece [15].
The search strategy of the study group referred to
selection of scientific studies with already existing guidelines referring to occupational exposure to the six metals under study, published after 2000, comprising at least
an abstract in English. An additional criterion was the
eligibility of the guidelines to be applied in occupational
settings and/or primary health settings, the latter for
the treatment of exposed individuals, with special attention to the current conditions in Greece, especially in the
context of financial restrictions.
A Medical Search Heading (MeSH) search in PubMed,
EMBASE, Google Scholar and websites of international
and national organizations in the field of medicine, chemistry, and environmental science resulted finally in 94
review papers, out of the initial 3,932 eligible.
Results
For each metal, an extensive report was produced, which
is freely available online [16]. Each 10- to 15-page report
includes the following: an introductory description of the
physical and chemical properties of each metal, the routes
of exposure, and all known health hazards. Moreover, the
occupational settings and proceedings where exposure
can occur, the occupational exposure limits, the protection and control measures, the suggested medical surveillance practices, and the optimal personal protective
equipment are discussed.
Furthermore, each report displays all necessary emergency, first aid, and rescue measures for the treatment
of adverse health effects. Special attention was also paid
to environmental exposure data and waste management
procedures. Finally, in two special chapters, all available
laboratory examinations for the measurement of toxic
metal levels in biological fluids, as well as handling of
exposure in pediatric populations, are mentioned.
Discussion
Health disorders due to toxic metal exposure in occupational settings are expressed by various symptoms, which
can be difficult to differentiate [2–4]. As previously mentioned, the importance of guidelines in medical practice is
well accepted among scientific medical societies, because
they are essential in order to reduce variability in medical
practice, increase professional efficiency, resulting in quality
of health care services and assurance of patient safety [5].
Additionally, the introduction of guidelines can be a significant part of a health care reform process, which can
lead to more efficient use of limited resources, a parameter that should not be neglected in all countries facing
fiscal restrictions, like Greece.
The current study describes the procedure that was followed to publish the first series of national guidelines for
the diagnosis and treatment of adverse health conditions
after occupational exposure to six metals that are common in Greece.
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Certainly there are limitations in this work; for example,
it did not comprise publications in languages other than
English, excluding thus a significant part of literature produced in under-development countries, where exposure
is more common and probably better studied. However,
guidelines’ introduction is important, and can be seen as
a first step for the overall modification of the occupational
health practices that are applied presently.
Funding Information
The work described in this manuscript was funded by
the European Social Fund – National Strategic Reference
Framework 2007–2013.

Nena et al: Greek Guidelines for Metal Exposure

8.

9.

10.

Competing Interests
The authors have no competing interests to declare.
Author Contribution
All authors verify that they had access to the data and participate in writing the manuscript.
References
1. Mamtani R, Stern P, Dawood I and Cheema S.
Metals and disease: A global primary health care
perspective. J Toxicol. 2011; 2011 DOI: https://doi.
org/10.1155/2011/319136
2. Jaishankar M, Tseten T, Anbalagan N,
Mathew BB and Beeregowda KN. Toxicity, mechanism and health effects of some heavy metals. Interdiscip Toxicol. 2014; 7(2): 60–72. DOI: https://doi.
org/10.2478/intox-2014-0009
3. Cao J, Xu X, Hylkema MN, et al. Early-life exposure to widespread environmental toxicants and
health risk: A focus on the immune and respiratory
systems. Ann Glob Health. 2016; 82(1): 119–31. DOI:
https://doi.org/10.1016/j.aogh.2016.01.023
4. Rice KM, Walker EM, Jr., Wu M, Gillette C and
Blough ER. Environmental mercury and its toxic
effects. J Prev Med Public Health. 2014; 47(2): 74–83.
DOI: https://doi.org/10.3961/jpmph.2014.47.2.74
5. van Dijk FJ, Verbeek JH, Hoving JL and
Hulshof CT. A knowledge infrastructure for occupational safety and health. J Occup Environ Med. 2010;
52(12): 1262–8. DOI: https://doi.org/10.1097/
JOM.0b013e318202f2c5
6. Bazas T. Occupational Medicine in Greece (update
July 2016). European Union of Medical Specialties
– Section Occupational Medicine website. http://
www.uems-occupationalmedicine.org/node/9.
Accessed October 5, 2017.
7. Hellenic Ministry of Labor, Social Insurance
and Social Solidarity. Special Issue – Report of

11.

12.
13.

14.

15.

16.

employees and businesses of the private sector 2016
[In Greek]. www.amna.gr/getfile.php?id=21472.
Accessed October 9, 2017.
Alexopoulos C, Rachiotis G, Valassi M, Drivas S
and Behrakis P. Under-registration of occupational
diseases: The Greek case. Occupational Medicine.
2005; 55: 64–65. DOI: https://doi.org/10.1093/
occmed/kqh126
Kourouklis G. Disability from occupational diseases in Greece. Occupational Medicine. 2009; 59:
515–517. DOI: https://doi.org/10.1093/occmed/
kqp111
Woolf SH, Grol R, Hutchinson A, Eccles M and
Grimshaw J. Clinical guidelines: potential benefits, limitations, and harms of clinical guidelines.
BMJ. 1999; 318(7182): 527–30. DOI: https://doi.
org/10.1136/bmj.318.7182.527
American College of Occupational and
Environmental Medicine. Methodology for ACOEM’s Occupational Medicine Practice Guidelines
– 2017 Revision. https://www.acoem.org/uploadedFiles/Knowledge_Centers/Practice_Guidelines/
ACOEM%20Practice%20Guidelines%20Methodology.pdf. Accessed August 22, 2017.
NHS Health at Work Network. OH guidelines.
http://www.nhshealthatwork.co.uk/oh-guidelines.
asp. Accessed August 22, 2017.
US Centers for Disease Control and Prevention.
Specific Medical Tests or Examinations Published
in the Literature for OSHA-Regulated Substances.
https://www.cdc.gov/niosh/docs/2005-110/
pdfs/2005-110.pdf. Accessed August 22, 2017.
Tchounwou PB, Yedjou CG, Patlolla AK and
Sutton DJ. Heavy metal toxicity and the environment. EXS. 2012; 101: 133–64. DOI: https://doi.
org/10.1007/978-3-7643-8340-4_6
Tóth G, Hermann T, Da Silva MR and
Montanarella L. Heavy metals in agricultural soils of the European Union with implications for food safety. Environ Int. 2016 Mar;
88: 299–309. DOI: https://doi.org/10.1016/j.
envint.2015.12.017
National School of Public Health. Guidelines
for handling major occupational hazards in primary care: Metals [in Greek]. http://vareametalla.
gr/wp-content/uploads/2016/01/%CE%9C%C
E%AD%CF%84%CE%B1%CE%BB%CE%BB%C
E%B1_%CE%91%CF%80%CE%BF%CF%84%C
E%B5%CE%BB%CE%AD%CF%83%CE%BC%C
1%CF%84%CE%B1_%CE%88%CF%81%CE%B5%CF%85%CE%BD%CE%B1%CF%82_.pdf.
Accessed August 22, 2017.

Nena et al: Greek Guidelines for Metal Exposure

473

How to cite this article: Nena E, Koupidis S, Douna E, Kikemenis A and Dounias G. Introducing Greek Guidelines for the Diagnosis
and Treatment of Adverse Health Effects of Occupational Exposure to Metals. Annals of Global Health. 2018; 84(3),
pp. 470–473. DOI: https://doi.org/10.29024/aogh.2330
Published: 31 August 2018
Copyright: © 2018 The Author(s). This is an open-access article distributed under the terms of the Creative Commons
Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

Annals of Global Health is a peer-reviewed open access journal published by Levy Library Press.

OPEN ACCESS

