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NOTE TO READERS OF THIS  
CRITERIA MONOGRAPH

The individual chapters of this monograph can largely stand alone; 
hence, a table of contents and reference list are included in each chap-
ter, and some duplication may occur in the overall text. This publica-
tion will also be made available electronically, and individual chapters 
will be independently updated when the need arises.

Every effort has been made to present the information in this 
criteria monograph as accurately as possible without unduly delay-
ing its publication. In the interest of all users of this Environmental 
Health Criteria monograph, readers are requested to communicate 
any errors that may have occurred to the Director of the Department 
of Food Safety and Zoonoses, World Health Organization, Geneva, 
Switzerland, in order that they may be included in corrigenda.
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Environmental Health Criteria

PREAMBLE

 Objectives

In 1973, the WHO Environmental Health Criteria Programme was 
initiated with the following objectives:

(i)  to assess information on the relationship between exposure 
to environmental pollutants and human health, and to provide 
guide  lines for setting exposure limits;

(ii) to identify new or potential pollutants;
(iii)  to identify gaps in knowledge concerning the health effects of 

pollutants;
(iv)  to promote the harmonization of toxicological and epidemio-

logical methods in order to have internationally comparable 
results.

The first Environmental Health Criteria (EHC) monograph, on 
mercury, was published in 1976, and since that time an ever-increasing 
number of assessments of chemicals and of physical effects have been 
produced. In addition, many EHC monographs have been devoted to 
evaluating toxicological methodology, e.g. for genetic, neurotoxic, ter-
atogenic, and nephrotoxic effects. Other publications have been con-
cerned with epidemiological guidelines, evaluation of short-term tests 
for carcinogens, biomarkers, effects on the elderly, and so forth.

Since its inauguration, the EHC Programme has widened its scope, 
and the importance of environmental effects, in addition to health 
effects, has been increasingly emphasized in the total evaluation of 
chemicals.

The original impetus for the Programme came from World Health 
Assembly resolutions and the recommendations of the 1972 UN 
Conference on the Human Environment. Subsequently, the work 
became an integral part of the International Programme on Chemical 
Safety (IPCS), a cooperative programme of WHO, ILO, and UNEP. In 
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this manner, with the strong support of the new partners, the impor-
tance of occupational health and environmental effects was fully rec-
ognized. The EHC monographs have become widely established, used, 
and recognized throughout the world.

The recommendations of the 1992 UN Conference on Environ-
ment and Development and the subsequent establishment of the 
Intergovernmental Forum on Chemical Safety with the priorities for 
action in the six programme areas of Chapter 19, Agenda 21, all lend 
further weight to the need for EHC assessments of the risks of chemi-
cals.

 Scope

Two different types of EHC documents are available: 1) on spe-
cific chemicals or groups of related chemicals; and 2) on risk assess-
ment methodologies. The criteria monographs are intended to provide 
critical reviews on the effect on human health and the environment 
of chemicals and of combinations of chemicals and physical and 
biological agents and risk assessment methodologies. As such, they 
include and review studies that are of direct relevance for evaluations. 
However, they do not describe every study carried out. Worldwide data 
are used and are quoted from original studies, not from abstracts or 
reviews. Both published and unpublished reports are considered, and it 
is incumbent on the authors to assess all the articles cited in the refer-
ences. Preference is always given to published data. Unpublished data 
are used only when relevant published data are absent or when they are 
pivotal to the risk assessment. A detailed policy statement is available 
that describes the procedures used for unpublished proprietary data 
so that this information can be used in the evaluation without com-
promising its confidential nature (WHO (1990) Revised Guidelines 
for the Preparation of Environmental Health Criteria Monographs. 
PCS/90.69, Geneva, World Health Organiza tion).

In the evaluation of human health risks, sound human data, when-
ever available, are preferred to animal data. Animal and in vitro stud-
ies provide support and are used mainly to supply evidence missing 
from human studies. It is mandatory that research on human subjects 
is conducted in full accord with ethical principles, including the provi-
sions of the Declaration of Helsinki.
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The EHC monographs are intended to assist national and inter-
national authorities in making risk assessments and subsequent risk 
management decisions. They represent a thorough evaluation of risks 
and are not, in any sense, recommendations for regulation or standard 
setting. These latter are the exclusive purview of national and regional 
governments.

 Procedures

The procedures described below were followed in the development 
and publication of this EHC. A designated WHO Staff Member, Dr 
Sam Page and subsequently Dr A. Tritscher, served as the Responsible 
Officer (RO) at WHO. At the Food and Agriculture Organization of the 
United Nations (FAO), the ROs were Dr M. Lützow and subsequently 
Dr A. Wennberg. These ROs are responsible for the scientific content 
of the document. The editor was responsible for layout and language. 
A public web site was created to inform progress on the project.

FAO and WHO held a planning meeting of international experts 
with experience in the risk assessment activities of the Joint FAO/
WHO Expert Committee on Food Additives (JECFA) and the 
Joint FAO/WHO Meeting on Pesticide Residues (JMPR) on 26–28 
November 2001 at WHO Headquarters in Geneva, Switzerland, to 
define the scope of the project and develop a project plan. A steering 
group was then formed, which accompanied and guided the project 
until its completion. 

A series of workshops were held to develop the basis for the key 
chapters. In addition, drafters were commissioned for certain subchap-
ters, and these drafts were subsequently peer reviewed by the steering 
group and/or by invited experts. Once all chapters had been drafted, 
four experts familiar with the project as well as with the methods and 
procedures applied by JECFA and JMPR were commissioned for an 
overall review. Subsequently, two experts were commissioned to com-
pile and write the first draft of the monograph based on existing chap-
ters and taking into account comments from reviewers and the steering 
group. This draft monograph was then made available on the IPCS web 
site for external review and comment. Comments received are avail-
able on request from the WHO Secretariat. They were reviewed by an 
expert meeting held on 11–14 November 2008 in Seoul, Republic of 
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Korea, and necessary additions and revisions to the document were 
made.

All experts who contributed to this monograph served as individual 
scientists, not as representatives of any organization, government or 
industry. Every attempt was made to ensure that all individuals who, 
as authors, consultants or advisers, participated in the preparation of 
this EHC monograph informed the WHO Secretariat if at any time a 
conflict of interest, whether actual or potential, could be perceived in 
their work. 
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PREFACE

The International Programme on Chemical Safety (IPCS) was ini-
tiated in 1980 as a collaborative programme of the United Nations 
Environment Programme (UNEP), the International Labour Organi-
zation (ILO), and the World Health Organization (WHO). One of the 
major objectives of IPCS is to improve scientific methodologies for 
assessing the effects of chemicals on human health and the environ-
ment. As part of this effort, IPCS publishes a series of monographs, 
called Environmental Health Criteria (EHC) docu ments, that evaluate 
the scientific principles underlying method ologies and strategies to 
assess risks from exposure to chemicals. 

This EHC was prepared in response to a recommendation that the 
Food and Agriculture Organization of the United Nations (FAO) and 
WHO should consider updating and harmonizing all the common 
principles used by the Joint FAO/WHO Expert Committee on Food 
Additives (JECFA) and the Joint FAO/WHO Meeting on Pesticide 
Residues (JMPR) in the toxicological evaluation of food chemicals 
and publish the information in a single consolidated document. It 
updates, harmonizes and consolidates principles and methods for the 
risk assessment of food additives, food contaminants, natural toxicants 
and residues of pesticides and veterinary drugs. 

The efforts of all who helped in the preparation, review, and finali-
zation of the monograph are gratefully acknowledged. Special thanks 
are due to Health Canada, the Ministry of Health of Japan, the United 
Kingdom Food Standards Agency and the United States National 
Institute of Environmental Health Sciences for their financial support 
of the project.
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