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ABSTRACT

This Manual is one of the deliverables from an international collaborative research project undertaken in Sum-
gayit,Azerbaijan. It stems from an environmental epidemiology study, entitled “Cancer incidence and mortality
in the industrial city of Sumgayit, Azerbaijan: A descriptive study”. One of the major aims of the project was
to strengthen local research capacity inAzerbaijan. This Manual is addressed primarily to novice researchers,
health care professionals, and medical or graduate students interested in the conduct of epidemiological research,
especially in data-poor regions of the world. It can be used as a complement to intermediate level courses in
epidemiology and biostatistics. The Manual discusses the various steps necessary to successfully plan and con-
duct an epidemiological research study, to anticipate and address many issues that may arise during a research
study, and to produce and publish research findings in the international literature. While fundamental concepts
and research methods are first presented in a more theoretical manner, practical examples of implementing these
methods also are provided in case study format, drawn from the research conducted for the Sumgayit Cancer
Study. Despite the fact that the examples are derived from a single environmental epidemiology cancer study,
the utility of this Manual extends to other specialized fields of epidemiological research. This Manual is in-
tended for dissemination to several target audiences in regions of the world where health research capacity is
being built, including universities and government departments, nongovernmental organizations and other re-
search institutions.
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Environmental pollution poses a challenge to the social and economic development of
the regions and communities it affects. These challenges are particularly prominent in
countries already facing preexisting political and economic problems, and can present
major obstacles toward improving quality of life for these populations.

By understanding the health effects consequent to pollution at the local level, we em-
power ourselves on a broader scale. Knowledge extracted from local experiences can be
applied elsewhere to benefit the health and well-being of people globally. Documenting
and assessing the links between human activities and their effects, both on the environ-
ment and on health and well-being, is important for identifying and prioritizing interven-
tions. It is also important for increasing transparency to the public so that informed
decisions can be made on economic and industrial development with respect to the health
and socioeconomic well-being of affected communities.

Assessing risk from environmental pollution requires infrastructure with the capacity to
evaluate and document toxic hazards and the effects that exposure to these hazards may
have on health. This requires political commitment to strengthen the capacity of health
systems for investigating environmental health issues. In addition, a sustained invest-
ment is needed for cultivating skills in new generations of experts, scientists and prac-
titioners to understand these issues, identify potential problems, document their
relevance, contribute to the process of risk identification and management, mobilize re-
sources, and communicate effectively and transparently with policymakers and the gen-
eral public.

This Manual provides the basis for building scientific capacity to address “environment
and health” questions. It is the result of an extensive collaboration between the WHO
and UNDP Azerbaijan, under the framework of the project "Environmental Rehabilita-
tion of Sumgayit", a project designed to document and assess the severe and long-term
environmental pollution in the Azerbaijan city of Sumgayit, as well as its human health
effects. The project’s implementation was made possible through the commitment and
collaboration of a number of partners, including the University of Alberta, Canada, the
WHO Country Office, Azerbaijan, the Sumgayit Centre for Environmental Rehabilita-
tion, and the Government of Azerbaijan, particularly the Ministry of Health, the Bureau
of Information and Statistics, the National Oncological Centre, and the State Committee
on Statistics.

Not only has the project provided the foundation for conducting the first quantitative as-
sessment of cancer risk in the city of Sumgayit secondary to environmental pollution, but
it also has provided a unique opportunity for strengthening local capacity in environ-
mental health. The latter was achieved by involving Azerbaijan experts and young sci-
entists in the development and implementation of the project.

Foreword

From Theory to Practice in Environmental Epidemiology:

6



By generalizing this project experience to illustrate, step-by-step, the fundamentals of
state-of-the-art research in environmental epidemiology, it is our hope that scientists and
practitioners from Azerbaijan and neighbouring countries will find rich guidance in this
Manual for their work and research, based on real-life conditions relevant to this part of
the European Region. Moreover, we hope this Manual will find broader appeal, and that
newcomers to the field of environment and health research from many parts of the world
will find it useful.

Should this Manual succeed in its intent, then the lessons learned through the experience
of the "Environmental Rehabilitation of Sumgayit" project will become a resource for the
broader community of environmental health scientists and policy-makers, contributing
to the stronger role of stewardship that health systems can play in better ensuring the
prosperity of our communities.

Nedret Emiroglu, M.D. Bruno Pouezat
Director a.i. Resident Representative
Division of Health Programmes United Nations Development Programme
World Health Organization Baku, Azerbaijan
Regional Office for Europe
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This Manual is an extension of an international collaborative research project undertaken
in Sumgayit, Azerbaijan. It stems from an environmental epidemiology study, entitled
“Cancer incidence and mortality in the industrial city of Sumgayit, Azerbaijan: A de-
scriptive study,” which henceforth will be referred to as the ‘Sumgayit Cancer Study.’
The project examined a suspected link between exposures resulting from industry in the
city of Sumgayit, Azerbaijan, and perceived negative health effects among the residents
of Sumgayit, studying selected cancers as the health outcomes of interest. The Sumgayit
Cancer Study had multiple objectives, however, and apart from its scientific goals, one
of the major aims of the project was to strengthen local research capacity in Azerbaijan.

Providing a framework for successfully conducting epidemiological research, this Man-
ual is designed to guide novice researchers in the practical aspects of research, particu-
larly in countries where advanced training and experience in epidemiology are not
well-developed. This Manual does not attempt to provide the uninitiated reader with an
exhaustive discussion of epidemiological theory and terminology; rather, it is structured
for people already possessing a good understanding of fundamental epidemiological
principles. Thus, its content is directed primarily towards novice researchers, health
care professionals, and medical or graduate students interested in the conduct of, and
perhaps pursuing a career in, epidemiological research. Pre-requisites to using this Man-
ual include intermediate level courses in epidemiology and biostatistics; in fact, this
Manual could be used as a complement to such courses.

In this Manual, the various steps necessary to successfully plan and conduct an epidemi-
ological research study, and to produce and publish high-quality research findings in the
internationally competitive literature are discussed. Its content is to be used as a guide
for the novice researcher, to identify priorities in planning and conducting epidemiolog-
ical research, and to anticipate and address many issues that may arise during a research
study.

While fundamental concepts and research methods are first presented in a generalized
manner, practical examples of implementing these methods also are provided in case
study format, drawn from the research conducted for the Sumgayit Cancer Study. De-
spite the fact that the examples are derived from a single environmental epidemiology
cancer study, the utility of this Manual extends to other specialized fields of epidemio-
logical research. This Manual is intended for dissemination to several target audiences
that could find its contents useful, including (Azeri) universities and government depart-
ments, NGOs, and also in any other regions of the world where health research capacity
is being built.

Preface
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An early draft of this Manual was previewed in a one-day workshop held in Baku, Azer-
baijan on February 21, 2003 by a number of potential readers, including medical sciences
students from Khazar University, and participants of joint UNDP-WHO training courses
held in Baku in 2000. The feedback received there has been used to revise and improve
both the content and presentation of this Manual.
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At the time of the development of this Manual, Dr Roberto Bertollini was the Director
of the Special Programme on Environment and Health of the World Health Organization
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at the Regional Office, he set the foundation for this WHO collaboration in Azerbaijan,
and supported the implementation of this project. Without his long-term commitment
and initiative in developing partnerships between WHO and the international agencies,
such as the United Nations Development Programme (UNDP), already active in Azer-
baijan, this project would not have been possible.

The authors acknowledge with gratitude all of the agencies that contributed to the con-
duct and success of the Sumgayit Cancer Study. We thank the WHO European Centre
for Environment and Health (WHO-ECEH) for facilitating the development of the proj-
ect, and the UNDP, Azerbaijan, for funding its conduct. We further thank the WHO-
ECEH and the UNDP Azerbaijan Office for funding the production and publication of
this Manual. We also greatly appreciate the support and cooperation of the following
agencies: the WHO Azerbaijan Country Office, the Sumgayit Centre for Environmental
Rehabilitation (SCER), and the Government of Azerbaijan, particularly the Ministry of
Health (MOH), the Bureau of Information and Statistics (BIS), the National Oncological
Centre (NOC), and the State Committee on Statistics (SCS).

The authors thank the participants of the workshop held in Baku, Azerbaijan, on February
21, 2003 where a preliminary draft of this Manual had been previewed. Their feedback
was instrumental in developing the current content and format for this Manual, making
a valuable contribution to this work. In particular, the contributions of Dr Fuad Mardanli
and his students from Khazar University are gratefully acknowledged. We are also
greatly indebted to the two external and independent reviewers, Dr Jouni Jaakkola and
Dr Richard Clapp, who ensured both the scientific and practical rigour of this work. Par-
ticular thanks go to Mr Alessandro Borghi, WHO-ECEH, for reviewing and updating
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Introduction to Epidemiology

Epidemiology is an applied science in which the distribution (i.e., the ‘where’ and
‘when’) and determinants (i.e., the ‘why’) of health-related conditions or events in spec-
ified populations are studied and then applied to the control of health problems. It aims,
through space and time, to specify and clarify relationships between the state of human
health and well-being and its underlying causes, with the goal of using that knowledge
to promote, maintain, and improve human health. Like geology, meteorology, hydrology,
astronomy, sociology, anthropology and many other scientific disciplines, epidemiology
is largely an observational science. It relies heavily on the examination of existing pat-
terns and events in the world, rather than on active experimentation, in order to propose
and test hypotheses about disease causation and propagation in human populations. The
use of “natural experiments” is fundamental to the conduct of epidemiological research
because it often is unethical or logistically impossible for scientists to conduct such ex-
periments themselves. Epidemiologists will study any intervention, intentional or not,
that can be used to understand the cause of disease so as to prevent further disease and
promote well-being in human populations.

While epidemiology began through the study of communicable diseases, such as cholera
and tuberculosis, changing patterns of disease among humans have caused a shift in
more recent times toward the study of chronic diseases, such as cancer and heart disease,
and the influence of the environment on health. As such, new methods and study designs
have been developed to aid in the study of chronic diseases and environmental determi-
nants of health.

At its most basic level, epidemiology seeks to uncover associations between risk factors
and human diseases, with a view to demonstrating a causal link between the two. Risk
factors are those agents - physical, biological, chemical, environmental or social - known
to increase the probability of disease in humans. However, because of the biological
variability inherent in individuals, in individual susceptibility, and in exposure-disease
interactions, not every exposure of an individual to a risk factor will necessarily result
in disease in that person. Because of this, some degree of uncertainty and variability ex-
ists even among causal exposure-disease relationships. Epidemiology therefore uses
statistics as an integral tool for evaluating the evidence for or against a particular expo-
sure-disease relationship.

Developing, Conducting and Disseminating Health Research
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In many ways, epidemiology has become increasingly mathematical in nature, often de-
pending on access to large administrative databases and government surveys, and using
advanced statistical methods and computer software to examine disease relationships in
ways never before possible. From basic qualitative studies of exposures and diseases
have come complex quantitative mathematical models, incorporating sophisticated tech-
nologies such as Geographical Information Systems (GIS). While these tools present
new research opportunities, they are not essential to the study of epidemiology. Many
of epidemiology’s contributions have come from the making of connections between
exposure and disease through astute observation.

A great deal of meaningful epidemiological work can be conducted even today using
many of the more traditional and less complex methods. Perhaps the renowned epi-
demiologist, Sir Richard Doll said it best “…epidemiology is the simplest and most
direct way of studying disease in humans, and many major contributions have been made
by studies that have demanded nothing more than an ability to count, to think logically,
and to have an imaginative idea… [Though] epidemiological research is becoming more
complex, the core of the subject remains essentially simple.” (Excerpted from Hennekens
and Buring, 1987).

While epidemiological research has both scientific and academic implications, its great-
est utility may lie in its social significance. Epidemiology is an important method of
providing factual and evidence-based information on any number of health concerns,
and can thereby be used to prioritize the allocation of limited societal resources. Thus,
findings obtained through epidemiological research can and should be used to improve
public health, either through the provision of information directly to the public, through
the creation of intervention or assistance programmes, or through influencing govern-
ment policy.

For more information on the terminology, principles, and concepts of epidemiological
research, please refer to the “Key References” section at the end of this Manual.

From Theory to Practice in Environmental Epidemiology:
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While the careers of scientific researchers can be very fulfilling, with many benefits and
rewards, they are not easy. Research is a competitive occupation, by virtue of accessing
public funds to undertake research and in proposing novel research topics. It requires a
great deal of knowledge, creativity, diligence, and initiative to propose new research and
obtain funding, and to then successfully conduct and manage the many aspects of a study.
Thus, to be successful, researchers should possess several important attributes and skills.

The first, and likely the most important, of all traits for researchers to possess must be
that they are passionate about their work, passionate about their science, and passionate
about serving the public interest over any other interest. Passion must be distinguished
from zealousness, which can lead to poor and inappropriately conducted research. Pas-
sion results in caring about the work, and a sense of personal investment in it. The quality
of research by such persons is likely to be much higher than those who do it for other rea-
sons. Furthermore, because of the demands that a research career exerts, persons who
are not passionate and committed to their work may become disinterested in, or negative
toward their work when challenges arise. Those who are highly motivated, however, will
look beyond the immediate obstacles and difficulties, and see the rewards that lie ahead
through the contributions to society anticipated from the work. Persistence, diligence,
and tenacity, in addition to passion, are of the utmost importance in conducting research,
particularly during the (often unpaid) groundbreaking and developmental stages of a
study. As with any scientific inquiry, a key attribute of the successful researcher is to be
able to ask a question that addresses a particular problem.

Public health researchers should have a keen interest in promoting and advancing public
health and the public good. The researcher must be able to see the broader relevance of
his or her work, and the potential that it has to benefit hundreds, thousands, or even mil-
lions of people. Focus on the ultimate goal of improving the public health will help to
overcome some of the difficulties that may be associated with the conduct of any research
project. It is also important for researchers to understand the links between science and
policy, and to use their research in a proactive manner to inform the public, and to directly
or indirectly influence public policy.

Researchers must also have the ability to work well within a group or team setting. Be-
cause of the increasing complexity of research and the multidisciplinary approaches
often being utilized today, large research teams are common, which require people with
different motivations, ideas, and perspectives to work closely together and interactively.

Attributes of Successful Researchers
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It is thus of paramount importance that researchers (particularly leaders of research
teams) possess good interpersonal skills and are able to manage potential conflicts that
may arise between team members, and be able to keep the entire team motivated and fo-
cused through what can be long and trying periods of time. Managing egos can be a
challenge for the best of team leaders. Good management skills and sensitivity to the
needs of others are especially important for addressing differences in perspective result-
ing from cultural diversity that may arise in any research project involving persons of dif-
ferent ethnic origins.

Successful researchers will be thorough and patient, taking the time to become properly
informed on a topic of study before attempting to conduct any research, and ensuring that
ethical standards are maintained from the inception. During the conduct of the research,
good researchers will also be very precise and meticulous in the collection and analysis
of data, and thus prevent the entry of careless mistakes into the findings. There can be
no substitute for diligence and attention to detail.

Researchers should be cautious, rational and honest about the interpretation of a study’s
findings, and should not attempt to stretch the conclusions reached beyond the limitations
of the data and/or the study design or allow them to be misinterpreted. Good science and
good ethics go hand in hand. Finally, good researchers will have the humility to accept
that they may be wrong, that contrasting opinions to their own may be correct, and that
the results of their work may be disproved over the course of time. These characteristics
are of the utmost importance not only for science in general and for the researchers’ field
of study in particular to advance most expeditiously, but for the researchers to grow and
develop to their full potential as reputable scientists.
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This Manual is to be used as a complement to, and not a replacement for, more detailed
theoretical texts on epidemiology and biostatistics. It is designed to provide a person al-
ready educated in basic epidemiological principles with a step-by-step guide to the prac-
tical considerations that must be taken when proposing, conducting, and disseminating
new research. It will help to provide directions and channels to allow researchers to in-
dependently seek more detailed information on most of the common issues that will be
encountered during the conduct of an epidemiological study. It is thus a “self-help”
guide to epidemiological research. This Manual will ideally be used in conjunction with
mentorship from teachers and more experienced researchers, so that the concepts and
considerations described here can be explained more fully if needed. There can be no
substitute for good mentorship.

Important steps in the planning and conduct of a study are presented throughout in a log-
ical manner, in order to help the researcher to organize his or her thoughts throughout the
various stages of a study. It must be stated that while the steps to planning and conduct-
ing a study in this Manual are presented in what is usually the most appropriate order of
their completion, there may be considerable variation between studies. Thus, in some
instances it may be preferable to undertake some steps concurrently, or in a slightly dif-
ferent order than presented here. Moreover, certain steps pertaining to specialized studies
may have been omitted, while some of the general steps discussed here may not be per-
tinent to all studies.

While most concepts will be discussed in the text, some discussions will be supplemented
by the use of diagrams, tables or figures. Concepts of fundamental importance to the suc-
cessful conduct of epidemiological research will be emphasized in boxes such as this:

Key terms presented throughout the Manual are presented in bold text, and are defined
explicitly in the Glossary at the end of the book (all pages 206 et seq.).

How to Use this Manual

! Key Concept:

Developing, Conducting and Disseminating Health Research
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This Manual cannot be expected to provide a novice researcher with all of the answers
necessary to conduct a study alone, nor can reading it guarantee success. No textbook
can be expected to address adequately the dynamic process of research, nor can any sci-
entific study be assured a positive experience, simply because of the unpredictability of
the future and unforeseen difficulties that may be encountered. In fact, studies rarely go
perfectly according to plan, so it is often necessary to be flexible and to develop new so-
lutions during the course of the research. Use common sense to judge what is best for
your study, always in collaboration with your team and subject to ethics oversight. In
research, as in life, one can look to resources such as this Manual for guidance, but one
ultimately must find the real answers to his or her problems through logical thought and
experience, intuition, help from others, and sometimes even trial-and-error. The authors
of this Manual wish its readers and users success in all of their future endeavours, what-
ever they may be.

*Note: A great deal of internet content is presented in this Manual. Because the authors
cannot guarantee the permanence of all internet websites or their URL’s (web addresses),
readers may experience occasional “broken links” when attempting to access the content
presented in this Manual. Readers are reminded that although web addresses may
change, the content may still be present on the internet under a new address. Therefore,
readers finding broken links are advised to attempt an internet search for the desired
material, as a secondary method of locating the online information.

All links presented in this Manual were current as of November 7, 2007.

From Theory to Practice in Environmental Epidemiology:

16



Building the Study Foundation

Identify a Topic

Conduct a Literature Review

Specify a Question

Select Study

Design Hypothesis

Define Methods and Procedures
(Chapter 2)

Part 1: Theory

The success of any epidemiological study is dependent on the development of a solid
foundation for conceptualizing and, eventually, implementing the study. Because the
planning stage requires attention to many details, it may appear intimidating to a novice
researcher, but by breaking the process into its components and identifying the steps
necessary for success, planning can be greatly simplified. The more solid the foundation
through good planning, the more likely the project is to be successful.

1.1. Identifying a Research Topic

Before study planning can begin, one must first identify a research topic of interest.
Community concern and personal commitment should be the most important factors dic-
tating the choice of a research topic. Choosing a topic of personal interest can result in
a very fulfilling experience for the researcher, and encourage future success and ad-
vancement in the field. Furthermore, the personal sense of satisfaction that can arise
from being truly invested in a project can serve to improve greatly the quality of the
final product.

Researchers will generally choose topics on which they already have a good deal of
background knowledge, ensuring that they are well-prepared for a detailed examination
of the problem and its associated issues, or simply because it is this knowledge that has

Chapter 1: Building the Study Foundation
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initially aroused their interest in further study of the area. If a new topic is chosen for
investigation, researchers must take the extra time to become familiar with the topic, en-
abling them to be comfortable with key concepts and issues. Knowing what research has
already been done on a particular topic can be invaluable for identifying what new or cor-
roborative work may be useful. Researchers may wish to further develop their knowl-
edge in a particular area by actively seeking formal education in the area of interest,
contacting knowledgeable peers, or on an individual basis by obtaining textbooks and
published articles on the topic. This step is important because interest alone is insuffi-
cient to fully appreciate the complexities and issues involved in planning a study in an
unfamiliar area.

1.2. Conducting a Literature Review

Once a research topic has been identified, even researchers with experience on the topic
should conduct a formal literature review to become familiar with the body of current and
historical scientific literature already in existence. A literature review is a methodically
conducted review of published academic reports in peer-reviewed journals. There are sev-
eral methods by which this may be accomplished, though if internet access is available, the
most efficient way may be to use one or several of the modern computerized databases cat-
aloguing current research. Online databases such as Medline, PubMed, or the Cochrane
Library can be very useful for quickly scanning the published literature and locating pertinent
basic science and review articles (For links to selected online databases see Toolkit №1:
Useful Epidemiology and Public Health Websites and Online Resources). Unfortunately,
these searches are not all-inclusive, and may omit articles from new or lesser-known jour-
nals, or those written in languages other than English. Because access to most peer-reviewed
journals requires the payment of what can be substantial subscription fees, access by re-
searchers from developing countries with minimal financial resources can be problematic.
To combat this problem, the World Health Organization (WHO) is now providing free in-
ternet access to many key public health and scientific journals. More information on this
initiative is also available in Toolkit №1: Useful Epidemiology and Public Health Websites
and Online Resources.

Another method that can be used independently (but, best in conjunction with the above-
mentioned database search) is to locate several papers addressing the topic of interest, and
to closely examine the literature referenced within while reading them. The researcher can
then manually select pertinent articles or books from the reference list at the end of the paper
for further reading. By repeating this process of obtaining journal articles and researching
the references within them, one can develop a good understanding of the current level of
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knowledge within the field, as well as for the methods that have been used to examine the
issues.

Communicating with researchers and agencies that have experience in studying the research
topic of interest may also be a useful method for obtaining more information on a study
topic, including unpublished or internally published results and subjective impressions (so-
called “grey literature”).

1.3. Specifying a Research Question

The next step in planning an epidemiological study must be the specification of a suitable
research question. An appropriate research question should satisfy several criteria, includ-
ing:

1) Being of some importance and relevance to the community
2) Having implications for improving or maintaining public health
3) Being scientifically important, relevant and original
4) Being sufficiently specific and practical to be answerable through available epidemi-
ological methods and resources

1.3.1. Community Importance and Relevance
Epidemiological research should focus on questions that have some interest or relevance to
the communities in which they are based. Research questions often arise as a direct means
of examining topical issues, but lesser-known issues may be of equal importance to the
health and well-being of the community. For example, a topical question might revolve
around public concern of increased cancer risk following exposures from a particular pol-
luting industry. Another could be the relationship between socioeconomic status and infant
birth weight. Though the latter may not appear to be as newsworthy, both are relevant and
important to the community. Issues of community importance may be identified through
personal experience or through contact with stakeholders, including: health care profession-
als, policy makers, citizen groups, and in some cases, the media.

1.3.2. Public Health Implications
In keeping with the mission of epidemiology, epidemiological research should be con-
ducted with the intent of maintaining or improving health in human populations. This
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does not necessarily mean that the findings of a study must result in immediate human
health benefits, but that, either directly or indirectly, the results of the research should
contribute to understanding exposure-disease relationships and/or discovering methods
of promoting human health. In fact, most epidemiological research is an attempt to ad-
dress health concerns or to investigate health problems afflicting human populations,
whether the causes of these problems are known or not. Epidemiologists need not focus
only on potential risk factors, but may also choose to study protective factors (those ex-
posures which promote or improve some aspect(s) of human health). Regardless of the
topic of study, researchers should always bear in mind the goal of protecting and promot-
ing public health.

1.3.3. Scientific Importance, Relevance, and Originality
The next criterion, that the research question has scientific importance, relevance, and
originality may be the most important for producing findings that will be recognized as
a useful contribution to the field. It is important to choose research questions that can
contribute to scientific knowledge because success in a research career depends on the
production of novel and meaningful research findings. Research questions with scientific
merit are those that have not yet been conclusively answered by the body of scientific
literature, have been proposed but not been addressed, or in some cases have not yet
been posed.

A good scientific study will produce findings that will contribute new information to the
body of scientific knowledge on certain topics. Proposed research should be sufficiently
original as to provide the scientific community with new data, new interpretations of
previously collected data, or novel methods to examine a particular issue. At any rate,
the researcher should avoid unnecessary duplication of experiments or results, but should
instead aim to advance knowledge within the field. While replication has its place for
demonstrating causality, duplication of results already accepted as scientifically valid
does not advance knowledge, and will most likely be seen by the academic community
as an inefficient use of scarce resources. Studies duplicating results are unlikely to be
funded or supported, and even if conducted, will do little to advance the reputation of the
researcher or encourage future investment in research conducted by that individual by
donor agencies.
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1.3.4. Specificity and Practicality
A research question must be sufficiently specific and practical to be answered within the
confines of a study having limited resources. Overly general research questions are un-
likely to be answered in sufficient depth to advance knowledge in any useful way, or be
able to be addressed at all because of logistical constraints.

Complex research initiatives that do not involve recognized and/or highly skilled indi-
viduals as part of the research team and which require large amounts of funding are un-
likely to be supported, and thus would be unable to be conducted. Because of the
competitive environment in which research funding is awarded, applications from expe-
rienced, senior researchers are most likely to be favoured. Novice researchers without
extensive research credentials or only scarce resources must be particularly aware of the
need to develop research questions that are answerable through the means available to
them. Success for novice researchers thus entails identifying research topics that are at-
tractive to, and likely to be funded by donor agencies, or those that can be funded through
other personal or private means. Researchers must be prepared to justify how efficient
use will be made of the funding that they are requesting for the study.

1.4. Formulating an Hypothesis and Selecting a Study Design

The formulation of a study hypothesis and selection of a study design are closely related
concepts, and cannot be conducted entirely independently of one another. The type of
hypothesis that can be tested varies considerably with study design, and conversely, the
type of study being used depends on the hypothesis being tested. Serious consideration
must be paid to each of these topics when planning a study. While a distinction can be
made between hypotheses that conform to reductionist approaches compared to those that
are more systemic in nature, it is beyond the scope of this Manual to adequately explicate
these differences. For a fuller understanding of the significance of this point, the reader
may refer to any one of the modern texts in epidemiology (see Key References).
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1.4.1. Formulating an Hypothesis
A careful and critical review of the literature (See Section 1.2) is needed to enable the
researcher to formulate an hypothesis. A good research hypothesis will be specific and
direct, and must be scientifically testable and refutable in accordance with the scientific
method. A good epidemiological research hypothesis will identify five major points:

1) The study population(s)
2) The risk factor(s) being studied (exposures and confounders)
3) The health outcome(s) being studied
4) The time period(s) being studied
5) The relationship being studied

These components are required to make an hypothesis specific, direct, and testable. Ide-
ally, a research hypothesis will be a one-sentence statement based on initial observations
that has the potential to be tested by a scientific study. While hypotheses can take many
forms, a simplified example of a null hypothesis, or an hypothesis of no effect, is pre-
sented below:

“At time T in population P, risk factor X is not related to health outcome Y.”

In accordance with the scientific method, one cannot conclusively prove that a null hy-
pothesis is true (e.g., that risk factor X is not causally-related to health outcome Y), but
a study can serve to falsify the null hypothesis (by demonstrating that, under the con-
ditions of the study, risk factor X and health outcome Y are related).

1.4.2. Selecting a Study Design
It is essential to choose a study design that is appropriate to the type of research question
being asked, the study hypothesis, and to the available resources. While there are many
different types of studies, most operate on a fundamental comparison: that of an exposed
group to a reference group (also known as a “control” group), i.e., one group of people
that possesses a characteristic with another that does not. Epidemiological studies can
be classified by the way these comparisons are made into two broad groups:
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1) descriptive and
2) analytic (Figure 1.1).

Figure 1.1. Overview of epidemiological study designs
(adapted from Hennekens & Buring 1987).

Descriptive studies, as the name suggests, are concerned primarily with describing pat-
terns in, or relationships between variables, often at the population level. They generally
do not attempt to test hypotheses, but rather aid in hypothesis generation. While not
offering the same level of scientific rigour as analytic studies, they are less complex and
require a lower investment of time and money. For this reason, descriptive studies are
ideal for exploratory research on new topics, and/or when funds and resources are lim-
ited. Some of the most common types of descriptive studies can be seen in Figure 1.1.

Analytic studies focus on hypothesis testing, usually to verify or disprove a suspected
relationship between (a) certain risk factor(s) and disease(s). While comparisons of ex-
posure and disease status in descriptive studies tend to be implicit, those in analytic stud-
ies are explicit. That is, analytic studies directly test associations between exposures
and health-states, whereas descriptive studies attempt to illustrate these same relation-
ships on a more qualitative level, by describing patterns in these variables relative to
one another. Analytic studies consequently tend to require a greater amount of invest-
ment of both time and money by the researcher to successfully plan and conduct them.

Overview of Epidemiological Study Design
Lower

Descriptive Studies (Hypothesis-Generating)
Population-based (correlational studies)
Individual-based

Case/Anecdotal Reports
Case Series
Cross Sectional/prevalence surveys

Analytic Studies (Hypothesis-Testing)
Observational Studies

Case-control studies
Cohort studies (retrospective, prospective)

Intervention Studies
Higher Randomized Controlled Trials (RCTs)

Developing, Conducting and Disseminating Health Research

23

C
os

t/C
om

pl
ex

ity



In return for this greater investment, the researcher tends to generate results that are more
quantitative and generalizable. Because of the extra time, money, and rigour involved
in conducting analytic studies, they are best reserved for situations in which exploratory
research has already been conducted, and the required logistical and financial resources
are readily available. Some common types of analytic studies are shown in Figure 1.1.

The types of conclusions that can be drawn from a study will be dictated by the study
design, and therefore great care must be exercised to ensure that conclusions drawn from
a piece of research are appropriate to the design employed. Likewise, vice versa: if a cer-
tain question must be answered, then the study design appropriate to answering that spe-
cific question must be employed. In practice, however, the study design will be able to
be implemented only if its individual requirements can be met, e.g., sample size: that ad-
equate numbers of exposed and unexposed people are available to participate. Thus,
practical considerations such as the calculation of the sample size necessary for the study
are critical for determining whether the proposed design will be appropriate and feasible
(See Section 2.5. Sampling, Sample Size, and Power).

For detailed information on the theoretical bases for, and instructions for the plan-
ning and conduct of these studies, please refer to the Key References section at the
end of this text.

Part 2: Case Study Example

1.1. Identifying the Research Topic and Question

The city of Sumgayit was a major industrial production centre for the former Soviet
Union, and had more than forty large factories producing a wide array of chemical and
industrial products for about four decades. Unfortunately, there was poor regulation of
environmental health, occupational health and safety standards, which resulted in high
levels of chemical pollution in both the workplace and the environment. Consequently,
serious public concern arose that the health of Sumgayit residents and workers was com-
promised by these exposures. These allegations were restricted to anecdotal reports,
however, as there was no scientific evidence to support them.
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The Sumgayit Cancer Study was conceived during the conduct of jointly-sponsored
UNDP/WHO Introductory and Advanced Environmental Epidemiology training courses
in Baku, Azerbaijan, during February and December of 2000, respectively. Two of the
course instructors, Colin Soskolne and Francesca Racioppi, had the opportunity to visit
the UNDP-funded Sumgayit Centre for Environmental Rehabilitation (SCER) during
their stay in Azerbaijan. The SCER was created by the UNDP in order to address the se-
rious environmental health issues raised by the concentration of industry in the city of
Sumgayit, Azerbaijan.

While examining the pollution data collected by the SCER, Dr Soskolne and Ms
Racioppi recognized the long-term environmental and occupational exposures plaguing
Sumgayit. Furthermore, they were able to examine some cancer data for the city of
Sumgayit, which appeared to show higher than expected rates of cancer. Given the po-
tential link between high degrees of environmental and occupational pollution and in-
creased cancer rates, as well as community concern about the issue, a study to quantify
the cancer burden, if any, in the city of Sumgayit was proposed.

The Sumgayit Cancer Study was thus born largely as an attempt to address community
concerns, and attempted to confirm or deny, based on available evidence, the perceived
increased health risks resulting from past and present industrial activities in the city.
Through so doing, the study was to provide an evidence-based assessment of current
health issues in Sumgayit, and would be useful both to address public concerns and to
provide factual information to policy-makers for use in prioritizing issues, allocating re-
sources, and advancing public health.

Selected cancers were chosen as the health outcomes of study for several reasons. Fol-
lowing the dissolution of the Soviet Union in the early 1990s, the industrial productivity
of Sumgayit decreased dramatically, and accordingly so did pollution levels. Thus, it was
not practical to examine short-term effects of pollution, such as ambient air quality on
respiratory effects. In contrast, the latent period of 10 years or more for most cancers
suggested that cancer rates in the 1980s and 1990s would be useful for measuring the ef-
fects of exposures from Sumgayit industry during the late-1970s and 1980s, correspon-
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ding to the highest levels of production from the factories, and thus, the highest expected
exposure levels. Because many compounds present in Sumgayit industry have known
causal associations with cancers and, given the alleged high levels of exposures for work-
ers, it is likely the exposures experienced would have contributed to increased cancer
rates. Finally, high-quality cancer data for Sumgayit and the rest of the country were be-
lieved to be readily available.

Thus, the general form of a research question was identified: “Does an increased cancer
risk exist among the residents of the city of Sumgayit, Azerbaijan, as a result of past and
present industrial activities?” This question was relevant to the community of Sumgayit,
had implications for improving public health, was original in the sense that it was the first
formal quantitative attempt to evaluate the cancer health effects of Sumgayit industry,
and was sufficiently practical to be answered using available resources.

1.2. Conducting a Literature Review

Once the research topic and question were selected, a literature review was conducted

using the MEDLINE online database (See Toolkit №1: Useful Epidemiology and Public

Health Websites and Online Resources), supplemented with references taken from arti-

cles already collected, to gain familiarity with topics relevant to the proposed study.

These included: environmental and occupational cancer, epidemiological (particularly

cancer epidemiology) research already conducted in the former Soviet Union and Com-

monwealth of Independent States (CIS) , and primary studies exploring associations

between chemicals present in Sumgayit industry and cancer. The exercise provided a

great deal of information useful for conducting the Sumgayit study, including examples

of study designs useful for answering the research question, potential issues that could

be encountered while conducting cancer epidemiology research in the former Soviet

Union, and evidence of strong associations between particular compounds present in

Sumgayit industry and certain cancers.
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1.3. Formulating an Hypothesis and Selecting a Study Design

1.3.1. Formulating an Hypothesis
Because the study was the first of its type in the region, its primary scientific goal was
first to provide an appraisal of the cancer burden in Sumgayit and Azerbaijan (risk as-
sessment), and second to provide some direction for future research or remediation ef-
forts in the region (hypothesis-generation). However, the descriptive study design
limited the types of hypotheses that could be tested to those testing statements at the
population level, and excluded those testing direct causal relationships. On this basis,
the study hypothesis was formulated as follows:

Cancer incidence and mortality rates in the city of Sumgayit over the period 1980-2000
do not differ from those of:

1) Other selected regions of Azerbaijan
2) Azerbaijan national data
3) Other Newly Independent States and the Russian Federation
4) Canada

1.3.2. Selecting a Study Design
Given that little epidemiological research and, in particular, cancer epidemiology had
been conducted in Azerbaijan at the time of planning this study, a low-cost, exploratory
study using a population-based descriptive study design appeared to be the best way of
addressing the concerns of the residents of Sumgayit. The study question asking if cancer
rates were indeed elevated in Sumgayit because of industrial exposures was easily ad-
dressed through a descriptive study comparing cancer rates in Sumgayit to other regions
of the country that had different exposure levels. Because one of the goals of the project
was the involvement of local researchers from Azerbaijan in an effort to strengthen local
capacity, a descriptive study, being less complex than an analytical one, was seen as the
preferable method of involving persons without extensive research training or experi-
ence. In addition, because descriptive studies can rely on summary data, which were be-
lieved to be readily available from the Ministry of Health (MOH) of Azerbaijan, the
process of data collection was expected to be a straightforward and efficient process.
Finally, given the limited resources available to conduct the study, the use of a cost-ef-
fective descriptive design had added appeal.
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Both national and international populations were selected for use in comparisons, in
order to provide credibility to the study’s findings, and to maximize the interpretive in-
sights that could be gained from them. Comparisons of populations within Azerbaijan
were useful because they likely were similarly affected by social, political, and economic
events during the study period, thus reducing any potentially confounding influences by
these factors. Data quality was expected to be uniform across the country. Comparisons
with international populations again were useful because individual nations were ex-
pected to experience different influences and to have different social, political and eco-
nomic processes at work than in Azerbaijan. As such, if biases were present in national
or regional data in Azerbaijan, the use of both internal and external populations for com-
parison was expected to increase the likelihood that these biases would be detected, and
to reduce the likelihood of erroneous conclusions being reached from the various com-
parisons.
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Defining Methods and Procedures

Organize a Research Team

Specify Data to be Collected

Select Data Sources

Existing Data New Data New Data
in Existing Frameworks

Specify Data Collection Protocols

Consider Sampling and Sample Size

Consider Data Quality Issues

Consider Quality Control

Specify a Means of Data Analysis

Consider Quality Control

Consider Ethical Issues

Confirm Study Feasibility

Write a Researh Proposal
( Chapter 3)

Chapter 2: Defining Methods and Procedures

Developing, Conducting and Disseminating Health Research

29



Part 1: Theory

For the purposes of preparing a formal research proposal, one must specifically identify
the methods and procedures to be utilized for implementing the study design. Re-
searchers must describe in detail such matters as the members of the research team, the
type of data that will be necessary for the study, the sources from which these data will
be obtained, the methods of obtaining the data, how quality control will be ensured at
each stage of the study, and how the quality of the collected data will be assessed. These
issues must be considered before creating the research proposal because they have major
implications for the requirements, costs, logistics and, ultimately, the feasibility of the
study.

2.1. Organizing a Research Team

One of the most important aspects of conducting a successful epidemiological study is
to assemble a suitable research team to aid in the technical, logistical, and financial as-
pects of the study. A novice researcher would do well to incorporate some senior mem-
bers with research experience and credentials to contribute not only in the conduct of the
research, but also to aid in the scientific development of the study design and to
strengthen funding proposals. Mentoring by experienced researchers should be sought
on all matters in designing and conducting a study, if only through review and approval
of proposed methods and procedures. Suitable members could include an epidemiologist
with methodological experience in the area of study or a related field, a clinician with a
thorough knowledge of the health outcome(s) being studied, and a biostatistician to aid
in study design (particularly sample size, power, and the statistical analysis of data). It
is important to have a diversity of experience on the research team in order to ensure that
study issues can be addressed in a balanced, knowledgeable fashion. This is a key cri-
terion by which funding agencies measure the strength of funding proposals. So, it is im-
portant not only for the eventual conduct of the study, but for the initial success of
funding applications that a comprehensive research team is organized. Including junior
members on the research team is beneficial also for building research capacity.

Novice researchers in countries without well-established training facilities and research
infrastructures may wish to build partnerships with professionals in areas of the world
where scientific, technical, and financial resources are more readily available. Such in-
ternational collaboration can benefit local researchers by providing them with better ac-
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cess to resources and modern scientific expertise, and more credibility for research pro-
posals and funding applications. In turn, they can also benefit international researchers
by allowing them access to new data and new research opportunities, and exposure to
new health issues and approaches to solving them that would otherwise be unavailable.
Contact with experienced researchers can be made through a number of international
professional associations (See Toolkit №2: Professional Organizations and International
Opportunities for Environmental Epidemiologists).

It may not always be possible, or in some cases even necessary, to assemble a formal re-
search team, though the diversity of experience and opinions that the team can offer can
be invaluable to develop the study, and in managing unforeseen problems. In general,
public health problems are multidisciplinary in scope and are complex, and hence a team
comprising all relevant disciplines is more likely to lead to successfully funded and con-
ducted research. A team with defined roles makes it unlikely that conflicts among re-
searchers will occur in the conduct of the study, that all expertise is utilized, and that all
contributions are duly acknowledged and responsibilities assigned.

Professional guidelines that have been developed for the ethical conduct of epidemiolog-
ical research encourage the inclusion of community members and other stakeholders as
part of a “steering committee” to guide the research project. Steering committees link
scientific members of the project with representatives from the community, academia,
government, industry, and other relevant stakeholders. Establishing a steering commit-
tee can require a major investment of time and energy to create and maintain, but can
have major benefits for researchers, and for the communities in which they work, par-
ticularly by focusing and directing strengths, concerns, abilities, and expertise so that
they may be utilized most fully. For example, long-time community members may have
knowledge of past practices or exposures in a community that could be invaluable to re-
searchers for the design of a study or the interpretation of the study findings. Likewise,
the concerns of the community can be communicated effectively to the researchers.
These efforts help to ensure that research proceeds in an ethical fashion.

(The complete ethics guidelines for environmental epidemiologists are listed on the web-
page of the International Society for Environmental Epidemiology (See Toolkit №2: Pro-
fessional Organizations and International Opportunities for Environmental
Epidemiologists.))
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2.2. Specifying Data for Collection

The type of data required for a particular study differs greatly by the type of study design
being used and the study hypothesis being tested. Thus, it is important to carefully con-
sider these together when identifying what specific data are necessary for a particular
study. Correctly specifying the data required for a study requires that the researcher ad-
dresses several key points of the study hypothesis:

1) The study population(s) (define attributes such as: geographical boundaries, age,
gender, race, and/or employment)
2) The risk factor(s) being studied (exposures and control of confounders)
3) The health outcome(s) being studied (specifically, including internationally recog-
nized coding, if applicable)
4) The time period(s) being studied

While the study hypothesis identifies, in general form, the information necessary for the
conduct of the study, it is essential to clearly specify what data will actually be collected
(e.g., numbers of new lung cancer cases or deaths in both sexes for the period 1990-
2000, the presence or absence of upper respiratory tract infection in children aged 17 or
younger in 2002, demographic distributions, and the like). This is important because the
ability to successfully conduct a study and answer a research question depends on the col-
lection of specific data. Thus, if the required data are not specified clearly, it becomes
difficult or even impossible to assess study feasibility and/or to examine samples of the
data prior to beginning the study.

The researcher must then specify into what variables these data will then be coded and
recorded. The type of variables chosen will have implications for how data will be an-
alyzed, results presented, and conclusions drawn, so it is important to consider this issue
early in the planning of a study. Variables can be classified into two major types.
Categorical variables are those that can assume values belonging only to a limited num-
ber of individual categories, with no intermediates or gradients between them. Categor-
ical variables can be further classified into two groups: dichotomous (binary) and
polytomous.
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Dichotomous variables are those that can classify data in only two different categories
(e.g., presence/absence, yes/no), while polytomous variables can classify data into sev-
eral different categories (e.g., age groups: 0-4, 5-9, 10-14, …, 75+).

Continuous variables are those that can assume any particular value (usually within a
specified range) and are not restricted to certain categories; thus, the level of detail of the
data recorded relies on the precision of the measuring instrument (or process). Examples
of continuous variables include height, weight, and the concentration of particulate pol-
lution in ambient air.

2.2.1. Confounding and Bias
No discussion on the planning of data collection for a study can be considered complete
without including the topics of confounding and bias. Both represent serious threats to
the validity of results generated from any study, unless specific steps are taken to address
and assess them. A good knowledge of the exposures and diseases being studied, in
combination with a thoughtful and meticulous experimental design and data collection
procedures, however, can essentially eliminate these problems.

Confounding arises when an apparent association between a risk factor (E - exposure)
and a health outcome (D - disease) being studied is the result of a third variable that is
not of direct interest to the study (F – confounding factor) (Figure 2.1). By definition,
confounders must be risk factors for the disease being studied, and must be associated
with the particular risk factor(s) being studied. A classic example of confounding that
has been identified is the apparent relationship between alcohol consumption and lung
cancer. Data collected have shown that higher levels of alcohol consumption are corre-
lated with higher risk for lung cancer, implying a (causal) relationship between the two.
Further research has shown, however, that this is not the case. A more detailed exami-
nation of the situation revealed that increased levels of alcohol consumption are corre-
lated with higher levels of cigarette smoking, one of the strongest risk factors for lung
cancer. In fact, cigarette smoking is responsible for the increased lung cancer risk. The
relationship between alcohol consumption and lung cancer appears to exist only because
of the confounding influence of cigarette smoking.
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Figure 2.1. Confounding. Variable F is a risk factor for disease (D), and associ-
ated with exposure (E). Thus, exposure (E) and disease (D) appear to be asso-
ciated because of their mutual relationship to F. F is a confounding variable.
(Adapted from Hennekens & Buring 1987).

Variables representing intermediate steps in the causal pathway between exposure and
disease cannot be confounders (Figure 2.2). A good example illustrating this is the re-
lationship between (low) calcium consumption, osteoporosis, and hip fracture. Both
calcium consumption and osteoporosis are risk factors for hip fracture, and are indeed
associated with each other (low calcium consumption is causally-related to an increased
risk of osteoporosis). Although it would appear at first glance that osteoporosis could
confound the relationship between calcium consumption and hip fracture, this is not pos-
sible, because osteoporosis represents an intermediate step in the causal pathway. Be-
cause low calcium consumption acts only through osteoporosis to increase risk of hip
fracture, osteoporosis cannot independently link low calcium consumption with hip frac-
ture, and cannot confound the relationship.

Figure 2.2. No confounding. Variable F is an intermediate step in the causal
pathway between exposure (E) and disease (D). F therefore cannot be a con-
founder. (Adapted from Hennekens & Buring 1987).

By understanding the concept of confounding, and possessing a thorough knowledge of
the exposure(s) and disease(s) being studied, researchers can generate a list of potential
confounders before the study begins. By measuring the distribution of potentially con-
founding variables in the same manner that study variables are measured, the presence

E D

F

E F D
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of confounding can be identified during data analysis, and with appropriate statistical
methods, it can be controlled. If confounders are not measured, it then becomes impos-
sible to control for them during data analysis, and confidence can be lost in a study’s find-
ings. Potential confounders can be selected from risk factors other than the primary
exposure(s) being studied; for example, lifestyle parameters such as diet, smoking, and
alcohol consumption.

Biases also pose serious threats to the validity of findings produced by a study. Biases
are systematic errors introduced into the data, usually during data collection, which com-
promise data quality, and can severely damage or entirely invalidate a study’s findings.
They are classified into several major categories, including: selection bias, observer
bias (e.g., interviewer, misclassification, recall), but may include other possibilities,
such as errors introduced during data entry. The presence of biases in the data can usually
be avoided by strict adherence to rigorous data collection methods and data entry pro-
cedures, which include adequate worker training and quality control procedures.

For more detailed discussions of confounding and bias, please refer to the Key
References.

2.3. Selecting Data Sources

One of the major challenges researchers face when conducting studies is identifying and
deciding from what source(s) they will obtain their data. There are three major ways in
which data can be obtained for a study, from:

1) pre-existing sources,
2) active collection of new data, or
3) use of existing information systems as a framework for new data collection.

Each of these methods has advantages and disadvantages that must be discussed.

! KEY CONCEPT: MEASURE POTENTIAL
CONFOUNDERS

Confounders that are not measured cannot be controlled for during
data analysis, and confidence can be lost in the study’s findings.
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2.3.1. Pre-Existing Sources
Pre-existing data offer benefits to the researcher primarily in terms of financial and lo-
gistical considerations. Pre-existing data tend to be easily collected, as the process often
may only require approvals from the appropriate source agency, the payment of access
or administrative fees, and in some cases a need to recode the data into a suitable format
for the research project. Researchers are saved significant expenditures of funds and
energy required to plan and conduct the collection and recording of new data. Recent
health and exposure data are available in electronic format from many administrative
agencies or disease registries around the world, though in some regions, or for older,
archived data, they may be available in only hardcopy form. In these situations, a further
process of data abstraction and input to electronic form is required, though this method
is still far more cost-effective than collecting data de novo.

Unfortunately, there are a number of problems associated with the use of pre-existing
data for research. These data are often collected for purposes other than research; con-
sequently, the data may not conform to the ideal needs of the study. Variables may be
recorded in a manner inappropriate to the needs of the research, such as being coded
into categories that are not conducive to data analysis, being recorded in insufficient de-
tail, or omitting key points of interest for the researcher. Furthermore, it is often impos-
sible to examine the methods by which the data were collected or recorded, and thus
data quality cannot be assessed conclusively.

Depending on the study design, its particular requirements, and the methods of data-col-
lection, recording, and storage by the source agency, pre-collected data may range from
being ideal to being completely useless for the purposes of the study. It is therefore im-
perative that researchers secure assurances from the source agency regarding exactly
what data they will receive, the time frame for their receipt, and also a reasonable assess-
ment of their quality should be conducted prior to beginning the study. Ideally, the re-
searcher will obtain a sample of the data and evaluate their suitability for the specified
research. Failing to do so could result in the collection of useless data, unnecessary de-
lays, wasted funds, or the outright failure of the study.
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2.3.2. Collection of New Data
Collecting new data is the preferred method of obtaining data for a scientific study when
resources are available because of the direct control the researcher can exert over what
data are collected. The major advantage of collecting new data is that the data collection
and recording procedures can be specifically tailored to answering the research question.
This means that the method of data collection, the actual data collected, and the coding
and recording of the data can all be designed in ways that facilitate the inquiry and study
goals, and ensure that any potential concerns or issues regarding the data can be easily
investigated. Well-planned collection of data means that their quality can be immediately
verified, and they can be analyzed quickly and efficiently.

The drawbacks associated with collecting new data revolve primarily around the cost,
time, and effort required to collect them. Obtaining adequate sample sizes for statistical
analyses often means that the researcher must hire and train assistants to collect data,
whether that means poring over individual case histories, or interviewing persons from
the study population, or depending on mailed self-administered questionnaires. Depend-
ing on the needs of the study and the type of data that are being collected, the process of
data collection can range from being a simple, short-term procedure to being so lengthy,
complex, and expensive that it may not even be possible, given available resources.
Practical, legal or ethical considerations may also inhibit the collection of new data.

For instance, people may no longer be alive to participate, in which case researchers
may need to depend on historical records or surrogates such as next-of-kin. The law
may not permit access to data of a criminal nature on adolescents. Ethical analysis may
reveal that to obtain new data could cause more harm than good to the study population.

2.3.3. Collection of New Data in Existing Frameworks

Collecting new data within the framework of an existing information system is a hybrid

approach that blends aspects of each of the previous two methods. This approach offers

advantages including reduced costs associated with using pre-collected data, while re-

taining high data quality, characteristic of collecting new data.
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This is typically accomplished by collecting data in parallel with the existing information

flows, while ensuring that the principles and procedures necessary for collecting high

quality, detailed and relevant data are followed. Thus, the need to develop new sampling

frames and information flows is avoided, and costs associated with such endeavours are

reduced. This method also offers the possibility of evaluating the efficacy of the current

methods of data collection for research purposes, permitting the development of recom-

mendations for the improvement and strengthening of the existing system to better serve

research needs. It has recently been successfully used in the Russian Federation

(Jaakkola et al. 2000).

This method may be applicable in only those situations where existing data collection

frameworks are of suitable quality and type, and where appropriate permissions to access

the existing frameworks are available.

2.4. Specifying Data Collection Protocols

Once the researcher has identified the specific data required, the source(s) from which

they will be obtained, and the owners of the data (Table 2.1), further specifications must

be made as to how those data will actually be collected. The protocols for collecting data

for any single study are immediately constrained by the study design, hypothesis, and the

data required. There remain numerous ways by which the necessary data can be col-

lected, each with their own advantages and disadvantages.

Table 2.1. Specification of data required, sources, and owners.

Data Type Specific Data Required Source(s) Owner(s)
Exposure ? ? ?
Confounding ? ? ?
Outcome ? ? ?
Population ? ? ?

The specification of data collection methods must include whether the data will be col-
lected in a retrospective or prospective fashion, and by what method they will be ob-
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tained (e.g., from interviews, medical records, or administrative databases). It is thus ex-
tremely important to clearly specify exactly how the data for any particular study will be
collected, and to ensure that these methods are feasible. To do so, the researcher must
identify the source of the data, the methods (and instruments, if applicable) to be used,
specify the units and variables into which the data will be recorded, and confirm that
both the necessary permissions and logistical considerations can be achieved.

An occupational case-control study examining respiratory health in relation to employ-
ment in a wood processing plant, for example, must collect both exposure and outcome
data at an individual level, though there are several ways this can be accomplished. A
novice researcher might feel that it is adequate to state in a research proposal that expo-
sure data will be collected by inserting stationary sampling devices at specified locations
in the workplace, which will take periodic measurements during the employee’s workday.
In fact, this description is entirely vague and does not allow an assessment of the scien-
tific quality of the methods, the feasibility of collecting the data, or the usefulness of the
collected data.

Data collection specifications must be very detailed and precise in order to be assessed
meaningfully. For the above example, the researcher could state that exposure data will
be collected prospectively, by actively sampling air quality in the workplace. From this
statement, further specifications of what and how the exposure data will be collected
must be made, including, but not restricted to, such factors as identifying what air quality
parameters will be examined (e.g., particulate matter, organic solvents, specific com-
pounds), in what units measurements will be made, the frequency with which measure-
ments are to be taken, the period during which measurements will be made, and how
individual worker exposures relative to these measurements will be calculated. In con-
trast, the researchers may wish to use personal sampling devices that are attached to the
clothing of the workers, simplifying the calculation of individual exposure levels, but the
types of exposures measured as well as the frequency and duration of measurements still
must be defined.

Health outcome data collected must also be clearly defined. For the current example in
which respiratory health is the general outcome, the researcher must define which indi-
vidual parameters are to be measured as indicators of respiratory health. Respiratory
health can be assessed through spirometric tests measuring lung function, such as Forced
Expiratory Volume in One Second (FEV1), Forced Vital Capacity (FVC), Peak Expira-
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tory Flow Rate (PEFR), or Forced Expiratory Flow (FEF). Physical examinations, which
may include a chest x-ray, could also be a useful method for assessing gross respiratory
pathology. Data could be collected directly from study participants through question-
naires asking for a personal assessment of their own respiratory health status, in terms
of signs, symptoms, and/or performance parameters. Other parameters to be evaluated
might be airway resistance, or structural changes of the airway under moderate exercise.
The list can go on and on. The point is that there are many ways to collect data for a

single study. Thus, it is necessary to define explicitly and in detail what data will be
collected, and to then evaluate the feasibility of doing so before a study begins.

Data collection protocols must further specify who will collect the data and what training
they will require, as well as the specific way in which they will actually record the data
they collect (e.g., directly to computer; first on paper forms, then entered to computer;
and so on). Identifying suitable and diligent persons for conducting data collection, ad-
equately training them, and informing them of the goals of the study and the importance
of their roles in it, also in relation to maintaining the confidentiality of the data, are fun-
damental to the collection of meaningful data.

2.4.1. Interview Data
While interviews are only one of many methods used to collect data in epidemiological
studies, they represent a special case because of the frequency with, and diversity of
study types in which they are used. These data are commonly collected for almost all
types of epidemiological studies, including cross-sectional surveys, case-control studies,
and cohort studies. Furthermore, because of the variety of problems that are associated
with the careless collection of interview data, special discussion is warranted.

Interview data are collected during direct and interactive contact with participants, often
in person or on the telephone, and generally consist of study personnel (i.e., interviewers)
asking participants a set of predetermined questions, usually based on a questionnaire.
Interviews offer many advantages that are appealing for scientific data collection: indi-
vidual-level data can be obtained quickly and efficiently with relatively low expenditure
of financial and logistical resources, the interviewer can be sure of who is answering the
questions, and the interviewer can “probe” for full answers, when they are not initially
provided. With well-trained and attentive interviewers and the use of simple and direct
questions, the data collected from interviews can be of very high quality.
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Unfortunately, adequate preparatory time is often not taken to ensure that interviewers
are sufficiently trained and that the questions being asked are appropriate for the collec-
tion of quality data. Interviewer bias commonly occurs when the interviewers do not
adhere to the standards and protocols for asking the questions and recording responses,
and they err in a systematic fashion. Some common examples of problems introduced
by interviewers include varying the wording of questions asked among participants, lead-
ing or biasing participants (consciously or unconsciously) to obtain a particular answer,
and/or misunderstanding or incorrectly recording the responses of participants. The sys-
tematic errors that can be introduced to a data set can have major and detrimental effects
for data quality, and may invalidate study findings altogether. Many of these concerns
are addressed more fully elsewhere (See Key References).

Selecting attentive and diligent persons for the interviewing positions, and then
providing them with sufficient training and practice to properly develop and hone
their interviewing skills is important for significantly reducing or eliminating inter-
viewer bias. Researchers must take the time to inform interviewers about the inclu-
sion/exclusion criteria for the study, what each of the questions on the questionnaire
means, and the types of responses that must be elicited (e.g., yes/no, numerical,
open-ended, and the like). Training sessions, in which experienced interviewers
role-play as either interviewer or participant (i.e., interviewee) are invaluable to
provide the interviewers-in-training with the range of scenarios and responses likely
to occur in an actual interview, and appropriate methods for dealing with them.
Trainers can provide immediate feedback to interviewers during this time as to their
effectiveness. Following the role-playing sessions, the researchers can examine
the data recorded by each interviewer, and can use the exercise both to further com-
ment on each interviewer’s performance, as well as to improve the questionnaire.

There are basic rules that interviewers should follow. Interviewers must be trained to ask
only the question they are given, and if the participant interviewed does not understand
or does not hear initially, only to repeat the question verbatim, rather than to explain it
in his or her own words. Interviewers are to be sure that the person fully understands the
question before they accept an answer, and may be trained to ask the participant what his
or her interpretation of the question is, if he or she has any doubts. If participants appear
unable to answer a question, the interviewers may be allowed to read from only an ap-
proved set of “probing” statements, if available, to help the person.
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The work of interviewers can be made much easier, and the quality of data collected can
be improved greatly by an adequately tested and refined questionnaire. Questionnaires
should be pre-tested before they are actually used to collect study data, in order to verify
that participants (and interviewers) interpret the questions correctly, that appropriate re-
sponses are being generated, and that the data are being recorded correctly. While it
may be convenient to conduct pre-testing of questionnaires on colleagues or friends,
such volunteers must not represent the exclusive testing population. It is best to pre-test
the questionnaire on persons from the actual study population, as their understanding of
questions and their provided responses may vary considerably from those of friends or
colleagues of the researcher, particularly if educational, language, and/or cultural barriers
are involved.

Questionnaires should use numerical or categorical “select the best answer” responses,
rather than open-ended “fill in the blank” responses whenever possible. Continuous
variables should be recorded in a numerical fashion in which the units of measurement
are clearly specified to avoid confusion (e.g., weight in kilograms, height in centimetres).
Numerical or categorical responses restrict the responses and improve participants’ un-
derstanding of questions, are easier to code, and produce less variation in the type and
quality of responses.

Researchers should be aware that there are pre-tested and validated questionnaires and
data collection procedures available for examining specific issues. They not only offer
the researcher the advantages of being ready-made, easily accessible, and methodolog-
ically “trustworthy,” but they facilitate the pooling of data from individual studies into
larger datasets. Thus, “multi-centre” studies can often be consolidated, producing more
detailed and robust conclusions than any individual study.

2.5. Sampling, Sample Size, and Power

Sampling is a technique used by researchers in virtually every scientific discipline, in-
cluding epidemiology, allowing them to collect data that would otherwise be extremely
difficult, or impossible to obtain. Because human populations are large, and resources
available for conducting studies are limited, it is not usually possible to collect data from
every person in a population (i.e., a census). Therefore, researchers select a sample of
the population for study, and from the results obtained for that subset, generalize the
findings to the whole population.
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Sampling can be expected to yield useful results, however, only if the sample obtained
from the population is a representative sample. A representative sample is one that ap-
proximates, within its smaller numerical size, the distribution of variables and charac-
teristics in the entire population. Because researchers cannot possibly be aware of all
population parameters at any one time, attempts to manually select a representative sam-
ple from a population are doomed to failure. The best way of obtaining a representative
sample is through a random sampling technique, in which individuals are selected from
the larger population in such a way that each individual has an equal probability of being
included in the sample. A random sample, thus, is most likely to include, within its
smaller size, the best estimate of the variability and patterns in the whole population.
There are a number of tools useful for devising random sampling methods, including
statistical software, computerized random number generators, and even the random num-
ber charts located in most statistical textbooks.

Once the researcher understands the basic principles behind sampling, he or she must
then decide how large a sample should be collected. Collecting samples of the appro-
priate size is important because of the influence sample size exerts on obtaining statis-
tically significant findings, which are crucial to the success of a research project. As a
rule, larger sample sizes will provide higher levels of statistical significance (i.e., greater
certainty in the conclusions drawn); however, increasing sample size requires greater
investments of time and money by the researcher to collect and process the larger amount
of data. If a larger sample than is needed is obtained, this represents a waste of resources.
In the interests of efficiency, researchers can calculate the sample sizes required for the
particular levels of statistical significance and statistical power that are to be sought.

Sample size calculations use mathematical formulae to determine the number of study
participants needed to achieve a desired level of significance in statistical analyses. In
other words, they provide a proactive approach to ensuring that statistical significance
can be achieved in the results. Sample size calculations vary by the type of data col-
lected, and the type of statistical tests to be performed. Many are mathematically simple
and take only a matter of minutes to calculate. Most biostatistical textbooks present a
number of sample size calculation formulae that are useful for several different circum-
stances, and several computer software programmes are also available to do sample size
calculations.
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One of the most disappointing and frustrating things that can happen to a researcher is
to find interesting or surprising trends in the data during analysis that would be highly
publishable and noteworthy, except for the fact that they do not achieve statistical sig-
nificance because of an inadequate sample size. While in some cases it may be possible
to collect more data and increase the sample size to a sufficient level, in many instances
it may be extremely difficult, costly, or simply impossible to collect data after a “window
of opportunity” has passed. In such cases, researchers may never know whether their
findings were statistically significant, and their only means of re-examining the issue
may be to repeat the entire study. Because of the relative ease with which sample size
can be calculated, and the potential costs of not doing so, it is of the utmost importance
that researchers calculate the necessary sample sizes before conducting the study.

While attaining statistical significance is a desirable goal, noteworthy results should be
publishable even if they do not reach an arbitrary level of statistical significance. Even
results with marginal statistical significance can be important for advancing knowledge,
particularly if they are consistent with other studies, are well supported by corroborative
evidence, and are biologically plausible.

Power measures the ability of a study to detect a difference in a measured parameter, as-
suming that a difference does indeed exist. Unlike sample size calculations, power is
used to predict what level of statistical difference a study can detect based on study de-
sign, sample size, and magnitude of effect. Thus, while sample size calculations are
completed to aid in the design of a study, power calculations are done primarily to de-
termine the usefulness of a study that has already been designed. Statistical software pro-
grams are available to aid in the calculation of power.

! KEY CONCEPT:
CALCULATE SAMPLE SIZE

Because inadequate sample size can reduce the ability of a
study to identify a real difference when it exists, it is imperative
that sample size calculations are made prior to data collection
to ensure adequate statistical power.
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2.6. Considering Data Quality

All scientific studies operate on one common currency – data. Whether they are epidemi-
ological, clinical or basic science in nature, the success and utility of a study and its find-
ings rests heavily on the quality of the data on which it is based. Thus, the collection of
quality data is essential to any research project. What is data quality, however? It is
defined by two principles: completeness and validity.

Data completeness relates both to numerators and denominators. Numerators are con-
cerned with the proportion of events (e.g., cases or deaths) from the total number of
events actually occurring in a study population that the data collection process is able to
secure. Denominators are concerned with the accurate enumeration of the study popu-
lation. They refer to the total number of individuals being studied, from which the nu-
merator events could have emerged.

If the collected data account for only a small proportion of the actual total (whether dis-
cussing numerator or denominator data), resulting in low completeness, then the quality
of the data suffers because they are unlikely to reflect the actual condition of the popu-
lation. Data completeness can be influenced by a number of factors, including the dili-
gence of data reporting and recording, and the mechanisms of data collection. Issues of
data completeness are particularly important to studies based on the calculation of rates
and those comparing rates between different regions. If data from different regions have
varying levels of completeness, comparisons made based on the data likely will be bi-
ased, and may result in erroneous conclusions.

Data validity describes the ‘truthfulness’ of the data: that is, the extent to which the
recorded data correctly reflect the actual state of a variable in the population. A number
of factors can influence data validity, including diagnostic accuracy and misdiagnoses,
the effectiveness and accuracy of measurement equipment, data collection and recording
errors, the possibilities of data censorship or fabrication, and data completeness. It is of
paramount importance to secure valid data for a study, because invalid data cannot be ex-
pected to generate useful findings.
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While both data completeness and data validity are important aspects of data quality, in
situations where one must be sacrificed, a lack of data completeness is likely to be less
problematic. While incomplete data may allow the researcher to develop at least a partial
answer to the study question, invalid data cannot be expected to generate useful conclu-
sions and are wasteful of study resources.

2.6.1. Quality Control

Quality control is undoubtedly one of the most important aspects of data collection be-

cause it acts to ensure data quality. Because data quality is integral to the production of

meaningful study findings, and great lengths are often gone to in securing access to data

from high-quality sources, it is important to ensure that the quality of the data is main-

tained through the processes of collection, entry, and analysis. Even if high quality data

are made accessible to the researcher, careless data entry, inappropriate analyses, and/or

other introduced errors can result in degradation in the quality of the study findings.

These problems can be largely reduced, or eliminated altogether, by adherence to several

protocols. Adequate training in the tasks required for data collection (e.g., conducting

interviews, retrieving data, and data entry) is invaluable to the collection of high quality

data. Furthermore, ensuring that technicians understand the broader significance of the

study and the reasons why they are completing their assigned tasks is likely to make

them more interested in their work and/or more attentive to potential problems with the

data. Strict supervision and random checks of the work of technicians or co-workers

can ensure that instructions have been understood and that the desired data are being

!
KEY CONCEPT: Only Valid Data Can be Used
for Epidemiological Research

The quality of data used in most epidemiological studies is imperfect.
However, even data suffering from a lack of completeness can
generate useful study results if they are valid. Invalid data cannot be
expected to generate useful findings.
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recorded in an appropriate manner. Helpful to understanding issues of data quality is the

maintenance of a log book in which the project staff record any deviances from the spec-

ified protocol of the study. This is maintained on a moment-by-moment basis in that en-

tries are made each time a deviation (actual or perceived) in protocol arises. Thus, if

questions arise regarding data quality or the procedures that were used in a study, they

can be referenced quickly.

Accuracy of data entry should be confirmed, either by duplicate-entry, through the use

computer software, or by inspection. The best method of confirming the accuracy of data

entry may be through duplicate-entry, whereby two different people input the same raw

data into separate files (based on the same template), completely independently of one

another. When both are complete, the two data files can then be compared for consis-

tency, and any inconsistencies between the two can be investigated and corrected imme-

diately. Because it is highly improbable that the same random data entry error would

occur in the same place in two different data files, most random data entry errors are

likely to be caught. Computer software can also be useful for finding abnormalities and

errors in the data, such as by screening the dataset according to some preset parameters,

or by using mathematical formulas to cross-reference data amongst related variables.

Examples of the types of random errors detected might include identifying a person

recorded as 444 years old in a study of middle-aged men, or noticing a 23-year old person

who has smoked for 45 years. Manually inspecting data (preferably those entered by an-

other person) may be helpful to an extent, but is likely to catch only obvious errors.

! KEY CONCEPT: Quality Control Must
Encompass All Aspects of Research

Quality control should be restricted not only to data collection and
data entry, but also should encompass all aspects of the research,
including data analysis, generation of results, and presentation of
findings.
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2.7. Considering Data Analysis

Data analysis refers to the methods and procedures used to produce results, such as sum-
maries, measures of risk, or descriptions of patterns or trends, from the raw data col-
lected for a study. This is an important process to understand, primarily because of its
complexity and potential to compromise study findings if done erroneously.

2.7.1. The Role of Statistics
The role of statistics in any epidemiological study is to evaluate the effect of chance on
the study results that have been obtained. Because of the variability inherent in expo-
sure-disease relationships, not every exposure to a risk factor by an individual will result
in that individual acquiring the disease. In contrast, spurious associations can result be-
tween risk factors and diseases that are not related to one another, simply because of
chance. Statistical analysis allows the researcher to draw conclusions about the presence
or absence of associations between a risk factor and disease, with a certain degree of
probability.

While the types of epidemiological study designs have changed little since their inception
aside from methodological refinements, statistical analyses of study data have grown
immensely, particularly with the advent of computers and affordable statistical analysis
software. Perhaps the most pronounced change has been the accessibility of powerful
statistical software to anyone willing to purchase it. Though this has the benefit of al-
lowing conscientious and knowledgeable researchers to conduct their data analyses
quickly and independently without needing to employ a statistician or data analysis
agency, used carelessly, the results can be very damaging. Commercially available sta-
tistical software can have the unfortunate effect of allowing persons without adequate un-
derstanding of the principles or assumptions of the statistical methods being used to
conduct analyses that are not appropriate given the data collected or the study design.
They may therefore produce results that appear rigorous on first appearance, but are in
actuality erroneous. Because such practices are not always easily recognizable, results
from such analyses are particularly dangerous because they may be unknowingly ac-
cepted as legitimate.

For these reasons, it is necessary that researchers understand both the assumptions of
the statistical tests and the purposes for which the tests were designed. It is strongly rec-
ommended that researchers attend formal education in both basic and advanced statistics
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prior to beginning a research project, and certainly prior to conducting any analyses. In
regions of the world where training in the use of advanced statistics is not available, re-
searchers should at the very least study the fundamental concepts of statistical analysis
and acquaint themselves with the assumptions, data requirements, and purposes of any
statistical methods or tests they consider using. A good guideline for conducting data
analysis is that if one does not fully understand the assumptions and data requirements
of a particular method of data analysis, one should not use it. In cases where personal
statistical knowledge is lacking, researchers are encouraged to seek assistance from stat-
isticians or epidemiologists experienced in their area of study, many of whom can be
identified and contacted at the international level through professional organizations (See
Toolkit №2: Professional Organizations and International Opportunities for Environ-
mental Epidemiologists).

Statistical analyses vary in complexity from simple mathematical formulas that can be
solved easily by hand, to large multivariate models that require high-powered computers
with specialized software to be calculated. A detailed discussion of statistical methods
is beyond the scope of this Manual. However, readers are referred to a specialized sta-
tistics text for more information on this topic, such as Epidemiologic Methods by Klein-
baum, Kupper & Morgenstern (See Key References).

2.7.2. Specifying a Means of Data Analysis
Once the type of data that will be collected has been identified, researchers should pro-
pose, at least in general terms, how that dataset will be analyzed. Before deciding on a
method of data analysis, researchers must be sure that they understand the assumptions
and the principles on which the proposed statistical tests are based. The selection of an
appropriate method of data analysis is essential not only to provide the most detailed
and robust results from a study, but also to generate results that are valid. The careless
or uninformed selection of a means of data analysis can be detrimental to a study. Thus,
the selection of data analysis methods should always occur in collaboration with, or with
the approval of one experienced in the use of biostatistics, and preferably a specialized
biostatistician.

When the method of analysis has been chosen, the researcher might even decide to pre-
pare a mock set of the data he or she expects to collect, and run a preliminary analysis
on those data to test if the statistical methods and the type of data being collected will
be suitable.
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2.8. Considering Ethical Issues

Increasing awareness of human rights and privacy issues has brought the topic of re-
search ethics to the forefront of epidemiology in recent years. Investigators must ensure
that the research they conduct does not violate the rights and freedoms of the study par-
ticipants (often referred to as study subjects). At many of the larger, modern academic
institutions, formal research ethics boards have been established to ensure that ethical
standards are maintained in all research conducted there.

At smaller institutions, or in regions of the world where the field of research ethics is de-
veloping, there may be no formal committee to critique and approve research proposals.
It therefore becomes the responsibility of the researcher to ensure that the rights of par-
ticipants are respected, and that no unnecessary procedures are conducted or data col-
lected that could in any way harm them. Such issues include respect for confidentiality,
privacy, voluntary participation, and the right to withdraw from the study at any time.
Full and adequate disclosure of all procedures involved and data collected in a study
must be made so that informed consent is obtained before persons are included as par-
ticipants in a study.

For a discussion of this topic in greater detail, the reader is referred to Soskolne
and Light 1996, International Guidelines for Ethical Review of Epidemiological
Studies (Geneva: CIOMS/WHO 1991) and International Ethical Guidelines for
Biomedical Research Involving Human Subjects (Geneva: CIOMS/WHO 1993) (See
Key References). International guidelines for the ethical conduct of research are
also available on the website of the International Society for Environmental Epi-
demiology (See Toolkit №2: Professional Organizations and International Oppor-
tunities for Environmental Epidemiologists).

2.9. Confirming Data Quality, Availability and Study Feasibility

Once the study design and means of data analysis have been decided upon, researchers
must confirm that all required data are indeed available. This requires a clear statement
of the types of data needed, the specific data sources, and timelines for access to/provi-
sion of the data. While this point may appear to be trivial, one cannot assume that the
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necessary data will be available without direct confirmation from the source. This is
particularly important for studies relying on pre-collected data, because while initial im-
pressions or reports from the source agency may suggest the data are available, subse-
quent detailed examinations of the data may find records to be lacking, seriously
deficient, or missing altogether. Furthermore, if the source cannot provide the needed
data in a timely fashion, the entire study can be jeopardized. It is thus good practice to
prepare a “back-up” data collection plan; that is, a secondary possible source of data
should the primary source fail. While it is to be hoped that data from the primary source
will indeed be available, should they not be, accessing the secondary data source could
make a study already in progress “salvageable” and ensure that resources are not wasted.

The difficulty in collecting, and quality of, data required for a study can be examined by
collecting small amounts of the proposed data source using the methods specified in the
study design. Researchers may also wish to analyze the data collected with the proposed
statistical methods to assess their suitability for the study. This pre-testing of data col-
lection and analysis methods can provide valuable information about their effectiveness,
and be used to refine and further develop logistical procedures prior to actual study con-
duct. If time and resources are available, researchers may wish to go a step further and
conduct a pilot study.

A pilot study is a small-scale version of the study planned to be used for an investigation.
Pilot studies are useful for testing the effectiveness of proposed study methods and data
collection procedures, often with minimal cost and effort. Because pilot studies collect
real data in real study situations, they can be used to test and improve study question-
naires, train interviewers and assistants, and evaluate data analysis procedures. While
pilot studies are helpful in “fine-tuning” research methods, their greatest advantage may
be in determining whether or not a study is feasible at all. Unexpected complications or
logistical difficulties may become apparent during the conduct of the pilot study that
could inform the researcher that the project is not feasible or that certain aspects need to
be redesigned. Thus, wasted time and effort on a full-scale study could be avoided. For
these reasons, the conduct of a pilot study is recommended whenever possible because
of the invaluable information it can provide the researcher about study feasibility.
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Part 2: Case Study Example

2.1. Organizing a Research Team

To aid in the scientific development of the cancer study, experts from a number of dif-
ferent fields were asked to participate as members of the research team. Azeri partners
included a number of agencies and individuals, such as junior epidemiologists, two local
experts from the Public Health Team of the Sumgayit Centre for Environmental Reha-
bilitation, statisticians and support staff from the MOH Bureau of Information and Sta-
tistics (BIS), staff of the National Oncological Centre (NOC), and statisticians and
interviewers from the State Committee on Statistics (SCS). In addition, major facilitation
roles were played by the United Nations Development Programme (UNDP), the WHO
Country Office, and the Ministry of Health.

International members included a technical officer with the WHO European Centre for
Environment and Health (WHO-ECEH), Rome, Italy; an epidemiologist from the Uni-
versity of Alberta, Edmonton, Canada, with prior experience in both cancer epidemiology
and research ethics; and, a graduate student in an epidemiology Masters program also at
the University of Alberta. To complete the research team, several other members were
asked to participate, including a biostatistician at the University of Alberta, an occupa-
tional epidemiologist at the University of Alberta, and an epidemiologist with substantial
cancer registry experience with the Alberta Cancer Board, Calgary, Canada.

2.2. Specifying Data for Collection

To test the study hypothesis, the following data were required:
1) Demographic data for each of the selected study populations (Sumgayit, Ganja,
Lenkoran-Astara, and Azerbaijan as a whole) on an annual basis, and stratified by sex
and 5-year age groups (necessary for the calculation of age-specific rates and/or age-
standardized rates) for the period 1980-2000

2) Numbers of incident cancer cases and new cancer deaths on an annual basis (also
stratified into sex and 5-year age groups) for each of the following cancer sites for
the period 1980-2000:

a. All cancers combined (ICD-9: 140-208)
b. Larynx (ICD-9: 161)
c. Trachea, bronchus, and lung (ICD-9: 162)
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d. Urinary bladder (ICD-9: 188)
e. Female breast (ICD-9: 174)

3) Prevalence data on potential confounding variables (e.g., smoking, alcohol con-
sumption, diet, family history of cancer)

4) Summary cancer incidence and mortality rates for the countries of Armenia, Geor-
gia, the Russian Federation, and Canada for the above-mentioned cancer sites

Quantitative assessments of exposures in each of the study regions were not calculated
for the purposes of the study; instead, only summary data describing the scale of produc-
tion and types of compounds present in Sumgayit industry were to be collected. Study
populations thus were selected in large part because of the known qualitative differences
in exposure levels amongst them.

Study and Comparison Populations

The study population selected was the city of Sumgayit. This population was chosen be-
cause it could be easily defined, exposure and outcome data were available from the
SCER and the MOH respectively. A large proportion of the Sumgayit population was
believed to have had significant hazardous exposures from Sumgayit industry, either
through direct contact with pollution sources during employment in the factories, from
ambient pollution in the city, or from contaminated clothing or other articles taken into
the home from the workplace, and thus could be considered an “exposed group.” Be-
cause the selected study design was descriptive and population-based, the identification
of several comparison populations was necessary to provide a basis on which data from
Sumgayit could be contrasted.

The primary contrast of the study was that of cancer rates in Sumgayit to the Azerbaijan
national data. National data were expected to be the most stable over time because of
the large population from which they were based, thereby minimizing the effects of sto-
chastic variation on cancer rates. Furthermore, any regional variations in data collection
or quality would be averaged in the national dataset, reducing the likelihood of serious
biases adversely affecting the comparison of the data with Sumgayit.
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Three regions of Azerbaijan were also selected for the comparison of cancer incidence

and mortality rates with Sumgayit. Study regions were selected by three primary criteria:

1) assured access by the MOH to high quality demographic and cancer incidence

and mortality data,

2) sufficient population size to ensure stable cancer rates appropriate for statistical

analysis, and

3) qualitatively different levels of exposure to occupational and environmental pol-

lutants.

The populations were selected to be as similar as possible to the Sumgayit population,

except for the risk factors being studied (the risk factors of interest were the known long-

term occupational and environmental exposures resulting from industry). In contrast to

Sumgayit, the populations of Ganja and Lenkoran-Astara did not suffer from similar

chemical exposures from industry, thus representing useful choices for comparison pop-

ulations. Brief overviews of each region are provided in tabular format (Table 2.2).

Table 2.2. Overview of comparison populations within the nation of Azerbaijan.

Characteristic Azerbaijan Sumgayit Ganja Lenkoran
-Astara

Population (2000) 8,048,600 286,000 300,700 277,800

Main Employer(s) Agriculture, Chemical Metallurgy/ Agriculture
Petroleum industry manufacturing

Expected Average High Above Average Below Average
Industrial
Pollutant
Exposures
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Рис.2.3. Карта Азербайджана, изучаемые регионы.

Figure 2.3, Map of Azerbaijan denoting study regions.
Map depicting the location of Azerbaijan in Asia and the study regions within the country.
(Reprinted with permission: Central Asia, Map No. 3763 Rev. 4 October 1998.
http://www.un.org/Depts/Cartographic/english/htmain.htm of the United Nations
Cartographic Section).

NOTE: The designations employed and the presentation of this material do not imply
expressions of any opinion whatsoever on the part of the World Health Organization
concerning the legal status of any country, territory, city or area or of its authorities, or
concerning the delimitations of its frontiers or boundaries.

Ganja is the second largest city in Azerbaijan (population ~300,000), and is located in
the west of the country, near the border with Armenia (Figure 2.3). Ganja was chosen
as a comparison city because of its similar population size, demography and general
characteristics to Sumgayit, also being an industrial city. As such, the high degree of sim-
ilarity between Sumgayit and Ganja was expected to better control confounding related
to population-level variations in lifestyle characteristics.

A potential weakness that was identified in using Ganja as a comparison city was that its
population could not be considered “truly unexposed,” owing to the industrial nature of
the city. As such, there was the risk that using Ganja as a reference in comparisons with

Developing, Conducting and Disseminating Health Research

55



Sumgayit would have produced diluted measures of effect, e.g., rate ratios nearer to
unity. Still, Ganja presented an interesting comparison because although its population
was subjected to occupational and environmental exposures, the exposures were different
from those experienced by the residents of Sumgayit. Unlike Sumgayit, production in
Ganja focused primarily on manufacturing and metallurgy, rather than on chemical pro-
duction. Because cancers at specific anatomical sites are generally related to specific ex-
posures, site-by-site comparisons of cancer rates minimized any dilution of effects that
may not have been noticed had all cancers been compared as a group among regions.

Lenkoran and Astara are regions located in the extreme southeast of the country (Figure
2.3). Being primarily agricultural districts, the probability that residents were exposed
to industrial pollutants in Lenkoran and Astara was much lower, and consequently they
were chosen as unexposed populations. Owing to their small sizes, data were pooled
from the regions of Lenkoran and Astara. By so doing, a population similar in size to
Sumgayit and Ganja was created, better facilitating comparisons across the regions
through the generation of more stable cancer rates.

Owing to the predominantly agricultural occupations of residents in the Lenkoran and
Astara regions, more profound differences in confounding lifestyle factors were expected
than amongst the large industrial centres. For this reason, it was acknowledged that
comparisons between Lenkoran-Astara and the other regions were to be interpreted cau-
tiously.

Although the capital city, Baku, appeared to be an obvious choice as a comparison city,
with its large population, close geographic proximity to Sumgayit, and relative lack of
heavy industry, several methodological problems were identified that prevented its in-
clusion in the study. One of the most serious concerns was that accurate population data
were not available for this city. Although official data possessed by the Azeri Govern-
ment estimated Baku’s population at approximately 1.7 million persons, the actual num-
ber of persons living in the city was suspected to be much higher (nearer the 2.5-3.0
million mark), an opinion expressed by the MOH. This was believed to be the result of
the inaccurate enumeration of residents during the census period, and influxes of refugees
and internally displaced persons following the armed conflict with Armenia.
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Another problem was that large numbers of Baku residents were employees in Sumgayit
industry at the time of the study or in the past and, despite residing in the capital, com-
muted daily to Sumgayit to spend their workday. During this time, they would have also
experienced many of the same occupational exposures as Sumgayit residents. Thus, in-
cluding Baku as a comparison city would have created a contaminated “unexposed”
group, resulting in diluted measures of effect.

Georgia and Armenia were selected as comparison populations because of their popula-
tion sizes (which are sufficiently large for cancer rates to be relatively stable), geographic
proximity to Azerbaijan, and historical similarities in political and health care systems.
The Russian Federation also shares many of these similarities, but differs somewhat in
its economic and political situation following the break-up of the Soviet Union. It was
suspected that the Russian Federation was better able to cope with the break-up of the
former USSR because much of the economic and political infrastructure necessary for
independent function was already present from the Soviet period. For this reason, it was
believed to be useful for examining temporal variations in health services and health
data quality that may have resulted in the smaller republics following the dissolution of
the USSR. Selected comparisons were also made with Canadian data. Because of the
differences in health care and cancer registry systems, and the independence of Canada
from all processes associated with the break-up of the USSR, Canadian data were ex-
pected to provide an important contrast to each of the selected former Soviet republics.

Risk Factors: Exposures

Detailed exposure data were not selected for collection in this study because there were
known qualitative differences in exposure levels between the study populations. As dis-
cussed above, Sumgayit was a major industrial centre, and both anecdotal and scientific
reports detailed extreme levels of occupational and environmental pollution resulting
from the concentration of heavy industry in the city. Underscoring this point was the des-
ignation of Sumgayit as an “ecological disaster area” by the Azerbaijan Government as
a result of the pollution experienced. Finally, because many highly toxic and/or carcino-
genic agents were present in Sumgayit industry, and safety equipment and protocols in
the industrial facilities were lacking, exposures experienced by residents (and particularly
by factory workers) were potentially very high.
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In contrast, the residents of the comparison regions were not believed to have been ex-
posed to the high levels of chemical pollution that citizens of Sumgayit were. As men-
tioned previously, exposures in Ganja were believed to be substantially lower, and
different in kind from those in Sumgayit, as industry there was primarily metallurgical
and manufacturing in nature, rather than chemical. Exposures in Lenkoran-Astara were
expected to be the lowest of all study regions, owing primarily to the agrarian lifestyles
of the residents and lack of industrial facilities. At the population level, each of the na-
tions of Azerbaijan, Armenia, Georgia, the Russian Federation, and Canada were ex-
pected to have experienced low levels of exposure relative to Sumgayit.

Outcomes: Cancer Sites of Interest

Because the term “cancer’ is actually a very broad descriptor, describing a large number
of diseases with very different causes, frequencies of occurrence, and pathology, it was
necessary to select only indicator cancer sites for study. Cancers were primarily selected
according to two criteria: aetiology, and frequency of occurrence. Cancer sites were
first selected by their association (or lack of association) with exposure to chemicals and
other agents produced in Sumgayit. Second, in order to provide rates stable enough for
meaningful statistical analysis, the selected cancers had to be sufficiently common for
stable rates to exist in the relatively small (~300,000 person) populations being studied.

Laryngeal (ICD-9: 161), trachea, bronchus and lung (ICD-9: 162), and urinary bladder
(ICD-9: 188) cancers, as well as all cancers combined (ICD-9: 140-208), were selected
for study because they occur with sufficient frequency to generate stable rates for analy-
sis, while being related to environmental and occupational exposures. In contrast, female
breast cancer (ICD-9: 174) was selected as a control to evaluate cancer reporting across
regions, because it is not strongly associated with environmental exposures. Since the
occurrence of breast cancer was not expected to vary as greatly in response to chemical
exposures as the other selected cancers, breast cancer rates were expected to be relatively
similar among study regions if cancer reporting among the regions was uniform. If major
differences in breast cancer burden were seen between regions, and these differences
were not explainable by variations in lifestyle, one could have suspected that differential
cancer reporting between regions was a potential reason for the differences. Childhood
neurological cancers and leukemia (ICD-9: 191,192, 204-208) were also selected as in-
dicators of environmental exposure.
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2.3. Data Sources

The Sumgayit Cancer Study was exploratory in nature, designed to provide an overview
of cancer burden in the city of Sumgayit while making efficient use of limited resources.
Thus, pre-collected data seemed most appropriate. The MOH assured access to high-

quality cancer incidence and mortality summary data in 5-year age groups for each of the
selected Azeri study populations over the study period, 1980-2000.

The absence of pre-collected data estimating the prevalence of potentially confounding
lifestyle factors in each of the regions required collection of new data through interview-
based administration of a lifestyle questionnaire.

2.4. Specifying Data Collection Protocols

Regional-level summary cancer data were selected for collection from the archives of the
MOH in Baku. Hardcopy summary cancer reports submitted to the MOH from cancer
dispensaries in each region were to be used to obtain the required cancer incidence and
mortality data. All required data were to be abstracted from hardcopy records and input
directly into electronic format.

A special protocol for collecting information on potentially confounding factors was re-
quired owing to the fact that no pre-collected data were available. Several potentially
confounding lifestyle factors were identified for the purposes of the study, including: to-
bacco smoking, alcohol consumption, diet, and family history of cancer. Prevalence
data for these factors were to be collected either by incorporating a questionnaire (See
Toolkit №8: Sample Research Proposal) into the “Quarterly Questionnaire on Incomes
and Expenditures of Households” administered by the SCS, or by using market research
survey techniques (personal interviews by standardized administration of questionnaires)
of random persons encountered in the streets or by random visits to homes in the selected
regions of Sumgayit, Ganja, and Lenkoran-Astara. This approach was to be used only
if the National Household Quarterly Survey sampling frame could not be made available.
Approximately 350 people (a number determined by sample size calculations) were to
be selected to provide answers to the questions in each population being compared (i.e.,
Sumgayit, Ganja, and Lenkoran-Astara).
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Study protocols dictated that persons were only to be allowed to participate in interviews
if they were adults between 18 and 80 years of age and had resided in the study region
for at least 18 years. Persons not meeting these criteria were to be excluded. Consent
for conducting interviews was to be obtained by trained Azeri interviewers approaching
potential participants in the local market places. An information letter was read to each
potential participant prior to the interview, and offered to all participants following the
completion of in the interview (See Toolkit №7: Information Letter). Because the survey
was designed with a low-intensity approach in which interviews were conducted in the
market places, Azeri interviewers were to be instructed and trained to appreciate the
need for a polite introduction and to engage people only if they were willing. A record
of the number of refusals was to be kept. No signed informed consent was to be in-
cluded; instead, participation was conditional on tacit consent.

2.5. Sampling, Sample Size, and Power

Because new exposure data were not being collected, and pre-collected summary cancer
data were already available from the MOH Archives, there was no need to develop a
specific sampling strategy for these data.

In contrast, the collection of data regarding potentially confounding lifestyle factors
through an interview required the specification of a sampling strategy and the calculation
of sample size. It was decided that a lifestyle survey would be conducted in each of the
three regional study populations of Azerbaijan (Sumgayit, Ganja, or Lenkoran-Astara).
Smoking was considered the most important potential confounding variable. Sample
size (n) for the lifestyle survey was determined using the formula below, because pro-
portion (prevalence) data were to be measured for smoking, the most important variable
of interest.

where Z is the 2-tailed normal deviate (in this case, 1.96)
p and q are the expected sampling proportions
and is the desired sampling error (for this study, 0.05)
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Smoking prevalence in Azerbaijan was estimated to be 30% (p = 0.30, q = 0.70). A sam-
ple size of 323 was adequate to estimate a smoking prevalence of 30% with ±5% error.
Thus, sample sizes of 350 for lifestyle survey were specified for collection in each of the
regions. Three-hundred fifty was chosen as a sample size to ensure that even if data from
some individuals were not suitable for use, the desired sample size of 323 was still likely
to be attained.

2.6. Considering Data Quality

The MOH assured researchers involved with the Sumgayit Cancer Study that all required
cancer and demographic data were available, and of high quality, although it was unable
to provide samples of the data prior to the initiation of the study.

2.7. Specifying a Means of Data Analysis

In order to facilitate easy interpretation of results as well as efficiency in conducting the
data analysis proportion of the study, several basic epidemiological methods were chosen
for the analysis of the data. Cancer incidence and mortality were to be analyzed through
age-specific rates, age-standardized rates, standardized incidence ratios (SIRs), and
proportional incidence ratios and proportional mortality ratios (PIRs and PMRs).
These methods were selected primarily because of their ability to effectively analyze
potential differences in cancer rate data, while being easily calculated and interpreted,
which was important given the involvement of persons in the study without advanced
training in epidemiology or statistics.

2.8. Considering Ethical Issues

Because this was a population-based study relying largely on pre-collected summary
data, the scope of ethical issues necessary to consider was rather limited. Primary con-
cerns revolved around the confidential and appropriate use of the data collected, though
because the data were not linked to individuals, issues of respecting personal privacy
were not encountered. Ownership of all data collected remained with the Azerbaijan
Ministry of Health.
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Individual-level data were collected for the Lifestyle Survey in order to evaluate the
prevalence of potentially confounding lifestyle factors in each of the populations; thus,
a more detailed consideration of ethical issues was required. Care was taken to ensure
that only data necessary for the survey were to be collected, and that access to the data
would be granted to partners only for the purposes of the study. Tacit consent was to be
obtained prior to the conduct of interviews, and refusals to participate were to be re-
spected. Training procedures for interviewers were outlined, ensuring their adherence
to ethical and scientific protocols and respect for the rights of participants and potential
participants.

2.9. Confirming Data Quality, Availability, and Study Feasibility

Access to all necessary cancer data required for the purposes of the study, as well as its
quality being suitable for research were explicitly assured by the Azerbaijan MOH. Nec-
essary funding to conduct the study was assured through an inter-agency agreement be-
tween UNDP and WHO.
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Part 1: Theory

In this Manual, the term “research proposal” refers to a complete, formatted, profes-

sional document that describes not only the study methods and procedures, but includes

additional detail in terms of study background, literature review, study requirements/de-

liverables, and researcher credentials. The primary purpose of preparing a research pro-

posal is to describe the planned research to a person or agency that is not directly

involved in it. It is essential to prepare a research proposal in order to guide the conduct

of a planned study, and so that the proposed research can be peer-evaluated by others,

particularly by agencies granting authorizations, funding, or ethical approvals.

3.1. Sources of Research Funding

What may often be one of the most difficult steps in conducting a study for a novice re-
searcher, particularly those in nations without well-developed research infrastructures,
is securing sufficient amounts of research funding. Because of the expenses involved in
the conduct of research, ranging from employment of assistants for data collection and
analysis, fees associated with obtaining pre-collected data, and logistical requirements,
independent researchers must almost always seek funding from external sources. Re-
search funding in most Western nations originates from specifically allocated govern-
mental sources, specialized endowments, or research foundations. This research funding
is usually allocated only for researchers based within the funding nation, though excep-
tions do exist.

Many non-governmental organizations (NGOs) also provide funding for health research.
NGOs may be the best source of funding for researchers in countries without well-de-
veloped research infrastructures, as internal governmental funding is generally lacking.
Because individual NGOs have differing agendas, the researcher should direct applica-
tions for funding to those NGOs whose mandates and areas of interest most closely
match the focus of their own research in order to have the best likelihood of obtaining
funds. Because pools of money in both governmental and non-governmental organiza-

Chapter 3: Writing a Research Proposal
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tions are usually dedicated to certain areas of research, applications describing research
outside the mandate of the funding agency to which they are submitted are unlikely to
be successful. (Please see Toolkit №3: Funding Agencies for a list of funding agencies
and their mandates).

3.2. Preparing a Research Proposal for Submission

Once the key components of the study design have been identified, and the methods of
addressing them established, the next step must be the preparation of a research proposal.
Research proposals serve the purpose of describing the study in a professional manner
to outside agencies or persons unfamiliar with the study. These agencies may need to un-
derstand the study in order to approve the study methods, ensure ethical standards are
met, and/or award research funding. It is thus essential that a high quality research pro-
posal document be prepared. A high quality proposal is one that describes, in a clear and
concise manner, the rationale for, and methods being used to conduct a study, justification
for the procedures involved, acknowledgement of ethical considerations and documen-
tation of all budgeted expenses, if applying for funding.

Research proposals can be prepared in a number of ways, and often the individual agen-
cies to which they are being submitted will have their own application forms and specific
formats. Researchers must be aware of these standards, and conform to them if specified.
This is not always the case, however, and because research proposals must address a

number of topics, including those that may be unfamiliar to new researchers, an example
of a commonly accepted format is presented in Toolkit №6: Research Proposal / Funding
Application Template. This general format (usually limiting the description of the in-
tended research to about 10-20 pages of 12 point font with 1.5 line spacing, not including
appendices) is perhaps best designed for a scientific approval of a study proposal, but can
be used for other purposes. While the exact content of the proposal will vary depending
on the purpose for which it will be used, the general template presented in this Manual
can provide a useful framework for developing a proposal for submission to a funding
agency or research ethics committee.
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3.2.1. Applying for Research Funding
An award of research funding usually occurs through an application and competition
process, in which researchers submit their research proposals in the manner specified
by the funding agency and, based on the submitted application package, a committee or
review panel judges the merits of the proposed research. Applications more likely to be
successful are those that possess a detailed and coherent description of the study design,
those including a good balance of expertise and experience in the research team, and
those that attempt to answer relevant questions or address issues of particular concern
within a justified budget.

While the decision to award funding is beyond the control of the researcher personally,
he or she can maximize the chances of success by submitting a robust and meticulously
prepared application package with clearly stated objectives, procedures, and deliverables.
Because funding agencies seek to ensure efficient and appropriate use of any money
they award, applications with detailed and transparent budgets that make efficient use of
requested funds are likely to be favoured. Furthermore, studies that promise concrete de-
liverables, whether in the form of publishable findings, measurable outcomes, or sum-
mary reports are more supportable.

Unfortunately, the assessment of research proposals submitted for funding often disad-
vantages researchers from non-English speaking nations. Because many applications
for funding at the international level must be completed in English, persons who do not
speak English as a first language may have difficulty completing an application to the
level of detail and grammatical correctness as native English speakers.

Consequently, these applications may not effectively convey their messages to the selec-
tion committee, or may appear to be less carefully prepared and edited than those of na-
tive English speakers. For this reason, it is strongly recommended that native speakers
of the language of submission are included on the research team, or at the very least that
someone fluent in the language of submission proofread the application package.
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While matters of scholarly excellence in the preparation of a research proposal have
been addressed, it also is important to recognize that other mechanisms can be set
in motion to influence the decision to provide support for new or on-going research
activities. These influences include public concern, direct lobbying of decision-
makers, and media engagement. Furthermore, corporate, community, labour, or
other interest groups can sway government priorities, and thereby can directly or in-
directly encourage or discourage particular research agendas.

These mechanisms, however, are not consistent with the notion of scientific objec-
tivity and rigour, but do occur in practice. For these reasons, membership in pro-
fessional associations can provide support to individual researchers in coping with
what may be, is perceived to be, impropriety. Sometimes, serving in an advocacy
capacity jointly with stakeholders can help to ensure that the public interest is
served above all other interests in addressing matters of public health concern.

3.2.2. Obtaining Ethics Approval
If a research ethics board exists either at the institution of study or employment, or at a
regional or national level, researchers will have to prepare an ethics proposal to be ap-
proved by the board. While an application designed for approval by an ethics committee
will be similar to that of a generalized research proposal, greater focus must be placed
on the interactions of the study with its participants, data sources, and collected data (See
Toolkit №7: Ethics Review Template). The researcher must document all data collected,
any potentially invasive or harmful procedures that may be carried out, where data will
be stored and secured to protect people’s privacy, how the data will used, and who will
have access to the archived data and study results.

All procedures must be justified, and the researcher must demonstrate to the reviewers
that the participants are not being placed at undue risk or harmed. It must be demon-
strated in the proposal that all necessary and available means are being taken by the re-
searchers to protect the rights, freedoms, and well-being of all participants in the study.
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Part 2: Case Study Example

3.1. Sources of Research Funding

Funding for the study and for the researchers involved was supplied by several different
sources. The Sumgayit Cancer Study was initiated in the framework of the UNDP proj-
ect “Environmental Rehabilitation of Sumgayit,” the Public Health Component of which
was conducted by the WHO, and consequently it was known from the planning stages
of the research that limited funding would be made available for the study through an
inter-agency agreement between the UNDP and the WHO. Thus, unlike most independ-
ently-proposed research, the study proposal did not have to be entered into a competition
for research funding; however, the design of the study was constrained by the limited
amount of funding available. While these funding issues restricted the study to a more
basic and affordable descriptive design, the descriptive study chosen was appropriate to
the situation in Azerbaijan and goals of the project. Being the first study of its type, it
was seen as desirable to use resources as sparingly as possible. Furthermore, a simple,
descriptive design was seen as preferable for involving researchers without extensive
research experience. The UNDP-WHO funds paid for the travel expenses of Dr Soskolne
and Ms Racioppi to Azerbaijan, salaries to local professionals directly involved in the
study (Mr Emin Makhmudov, Dr Anar Asadov), data access retrieval fees, and all logis-
tical aspects of the research.

Limited funding was obtained from other sources identified independently by James An-
druchow. The travel of Mr Andruchow to Azerbaijan was funded through his independ-
ent application for and award of the “Edmonton Consular Corps Consular Ball
Scholarship.” The scholarship was designed to fund the travel of students of the Univer-
sity of Alberta in Canada to facilitate their ability to conduct research abroad. Funds to
support Mr Andruchow during his two years of graduate studies at the University of Al-
berta were provided primarily by a Natural Sciences and Engineering Research Council
(NSERC) post-graduate scholarship. This scholarship was also independently applied
for and won by Mr Andruchow in advance of this study. The remainder of his funding
was supplied through a Programme of Research in Environmental Etiology of Cancer
(PREECAN) Training Award, an award designed to facilitate the study of the environ-
mental causation of cancer by Canadian researchers.
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3.2. Preparation of Research Proposal for Submission

A research proposal describing the study was prepared, primarily for the purposes of de-

scribing the research to all of the partners, to formalize the statement of methods for,

and to guide the conduct of the study (See Toolkit №8: Sample Research Proposal).

3.2.1. Applying for Research Funding

While the PREECAN scholarship listed above was not used to fund the research directly,

it required the completion of a detailed application similar to that required for most re-

search funding proposals (See Toolkit №6: Research Proposal / Funding Application

Template). The PREECAN scholarship was applied for in the specific context of the

Sumgayit Cancer Study, and was a collaborative effort between Canadian members of

the research team. It is therefore considered a successful application for research funding

for the Sumgayit Cancer Study.

3.2.2. Applying for Ethics Approval

An application for ethics approval was made according to the requirements of the Uni-

versity of Alberta Health Research Ethics Board (HREB) in Edmonton, Canada. For a

sample research ethics application, please see Toolkit №7: Ethics Review Template. Both

the questionnaire used for the lifestyle survey, and the entire study proposal were sub-

mitted for ethical review to the HREB. Ethics approval for all data collection (including

administration of two lifestyle surveys in Azerbaijan) and analytical procedures was ob-

tained from the HREB in May 2001.
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Implementing the Proposal and Producing Results

Collect Data

Modify Procedures?

Evaluate Data Quality

Screen Dataset

Analyze Data

Post-Hoc-Analyses?

Choose Presentation Method

Graphical Other Numerical

Interpret Results and Draw Conclusions

Evaluate Study Strengths and Weaknesses

Present Study Findings

Publishing, Disseminating and Implementing Study Findings
(Chapter 5)

Chapter 4: Implementing the Proposal and
Producing Results
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Part 1: Theory

In most studies, unexpected circumstances or discoveries encountered during study con-
duct result in deviations from the study protocol, which may be alarming to a novice re-
searcher. These deviations do not necessarily represent threats to study quality; in fact,
the changes may improve study rigour. It is thus important for researchers to remain
flexible in the face of changing circumstances, resources, and expectations while still
keeping study objectives and scientific excellence as the top priorities.

4.1. Data Collection

Data collection should follow the research proposal as closely as possible in most cases.
It is important to do so because the data collection protocols outlined in the research
proposal should have been carefully selected and reviewed by several experts before
being approved and, as such, meet scientific and ethical standards, as well as being ap-
propriate to the goals of the study. Unilaterally changing these protocols during study
conduct without adequate thought about the potential repercussions can have disastrous
consequences.

Circumstances may arise or issues become apparent during the conduct of the study that
can make the original study proposal either unsuitable, or even entirely inappropriate. If
issues arise that suggest that the original protocols may not be optimal for the study, and
suitable alternatives are available, the researcher is encouraged to consider modifying the
proposal. This should be done only after consulting with other team members, and en-
suring that the changes do not compromise scientific or ethical considerations, where a
significant enough change arises, formal approval of both the funding agency and the
ethics review committee may be required. The possibility exists that some issues may
not be able to be addressed by simply altering the study proposal, and may result in the
halting of the research, and potentially the failure of the study. If adequate planning and
investigative work were done examining study feasibility during the preparation of the
study proposal, it is highly improbable that such circumstances would occur.
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4.2. Evaluating Data Quality

The quality of data to be used for a study should be assessed thoroughly prior to their
analysis or use in generating results. Because data quality has such profound implica-
tions for the type and validity of findings generated from the study, it is important that
the researcher develops a good understanding of their quality as early as possible during
the conduct of the study, in order to appreciate their strengths and weaknesses. The eval-
uation of data quality does not have to be withheld until all data are collected, nor does
it have to be restricted to the completed dataset itself. Evaluation of data quality can
begin even at the data collection stage, including such steps as assessing the data collec-
tion protocols, adherence to defined procedures, accuracy and precision of instruments,
diligence and attentiveness of workers, and cooperation of data sources. Because these
factors can influence the quality of study data, but may not be apparent from an exami-
nation of the dataset alone, it is important to consider them from the onset of study con-
duct and data collection.

4.3. Data Analysis

Data analysis and the production of results are fundamental components of any research
study. The choices of the correct measures of effect and types of statistical analysis are
imperative to the production of valid, objective and meaningful study findings. Though
it is in the best interests of the study for the researcher to choose, or at the very least, an-
ticipate what types of statistical analysis the study will use even prior to the collection
of data, unforeseen issues may result in changes to the type or quality of data collected,
or new methods of statistical analysis may present themselves even late in the study.
For these reasons, the researcher should remain ready to adapt as needed to changing
challenges or opportunities that the data may present.

4.3.1. Proposing Data Analyses

As previously mentioned, data quality should be assessed in a general fashion prior to

conducting any analyses.
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Many statistical tests and procedures are based on detailed assumptions about the type

and characteristics of the collected data, requiring the researchers to conduct more de-

tailed investigations into data quality. The detail of investigations required can differ

greatly by the type of data analysis method being used and its individual assumptions.

The researcher must then fully understand the assumptions of the particular tests being

used, as well as the means of testing them. For example, an assumption that must be sat-

isfied for a number of common statistical procedures using continuous data is that the

data conform to a normal distribution.

During data analyses, the researcher must ensure that appropriate procedures are fol-

lowed, and that he or she understands each of the steps involved. Computer-based data

analysis software has both advantages and disadvantages in this regard. While some

programs can be very “user-friendly” and allow the researcher to easily conduct powerful

analyses with little effort, others can have complex user-interfaces and poorly designed

(or even flawed) analytical methods. It is thus highly recommended that persons con-

ducting data analysis seek assistance if they are not very familiar and comfortable with

the software being used. In contrast, some studies may only require the use of basic sta-

tistics that can be calculated manually. Regardless of the method being used, a good

understanding of the procedures involved and attention to quality control should always

be primary components.

As with the conduct of data collection, data analysis should follow the procedures out-

lined in the research proposal, and should be altered only with justification and with the

approval of the entire research team.

4.3.2. Post-Hoc Analyses

Post-hoc analyses refer to data analyses proposed and conducted on the basis of results

already obtained from the initially completed analyses. The results of analyses may

point researchers in a certain direction, or make them aware of a new aspect of the data

that can be explored, through new or modified data analysis techniques.
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Post-hoc analyses can increase the robustness of results obtained from a study, and can

be used to comment on issues not even considered in the initial study proposal. The

limitation of these analyses, however, is that they can be biased, because these analyses

are influenced by the researcher’s observation and/or interpretation of the data and the

patterns in it. Because no a priori hypothesis is necessarily involved, a researcher may

detect a potential pattern in the results, statistically verify its presence, and then develop

an hypothesis to favour its explanation. Thus, while the relationship that the researcher

observes in the data may simply be the result of coincidental correlation, he or she may

erroneously conclude that it is a real phenomenon. While the results of post-hoc analyses

may indeed be correct, the scientific method does not favour such an approach because

of the potential for this type of logical fallacy. The results of post-hoc analyses, therefore,

should always be identified as such, and interpreted with this caveat in mind.

4.4. Presenting Results of Analyses

The most common result presented following analysis of epidemiological data is a point

estimate. Point estimates represent the single best approximation of a particular param-

eter of interest, based on study results. In epidemiological studies, point estimates com-

monly refer to measures of effect (such as odds ratios, relative risks, or rate ratios) or to

the prevalence of certain parameters (including risk factors such as smoking, or of dis-

ease). While point estimates are useful for providing the reader a quantitative approxi-

mation of a certain parameter, because they are generated from samples, a certain degree

of variability is always associated with them. Statistical tests, and their resultant p-val-

ues, assess the likelihood that the observed point estimate has occurred owing to chance

alone, but do little to convey to the reader the amount of uncertainty associated with the

accuracy of the point estimate; confidence intervals, in contrast, are useful for precisely

this purpose. It is recommended that confidence intervals be included in addition to tests

of significance whenever presenting epidemiological results.
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Results of analyses can be presented in a number of different ways, ranging from textual

descriptions to tables, figures, or pictures. Text has the advantage of presenting detailed

information, while being able to discuss simultaneously its significance, strengths, and

weaknesses. The major disadvantage of text is that it may be a difficult or laborious

process for the reader to assimilate and understand, particularly if a great deal of infor-

mation is presented. In such situations, tables and figures can be very useful for present-

ing results. Tables allow large amounts of data to be presented in an efficient and

organized manner, providing the reader access to precise quantitative data, which can be

useful for examining results in detail. Tables are commonly used to present results in sit-

uations where the display of precise numerical estimates is desirable, where large

amounts of data must be presented, and/or where the goal is to present results so that the

reader can make basic comparisons amongst them. It may be difficult, however, for a

reader to recognize and appreciate patterns or trends in the data from large tables, or to

absorb effectively information from them. Despite being a relatively simple tool, tables

are quite versatile, and can be useful in a wide variety of situations.

Figures further simplify the presentation of results by condensing them into a more qual-

itatively presented visual form, often into a graph or other visual presentation method.

Because figures often present data only in a summarized form, without explicitly iden-

tifying individual data points, some information may be lost in the construction of fig-

ures. Their usefulness, therefore, relies primarily on their ability to efficiently convey

qualitative trends or patterns to the reader. Figures are not restricted to the presentation

of data or results, but can be useful for presenting concepts, relationships among different

variables or events, and/or steps in a process. Examples of these types of figures include

concept-maps, organization charts, Gant charts, and flow charts.

For examples of various methods of data presentation, including textual discussion, ta-

bles, and figures, the reader is referred to the thesis: Cancer incidence and mortality in

the industrial city of Sumgayit, Azerbaijan: A descriptive study (See Key References).
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4.5. Interpreting Results and Drawing Conclusions

The interpretation of study results and drawing of conclusions requires not only scientific
skill, but the use of common sense to create meaningful and credible study findings. Re-
searchers must interpret their results with the overall picture of the study in mind, includ-
ing the study design, hypothesis, and the data used, as well as issues encountered during
study conduct. Strengths and weaknesses of the data, and the methods used to analyze
them must also be taken into account when interpreting findings. Researchers must be
aware of the limitations of their research, and take care not to draw conclusions beyond
the capabilities of the study.

When interpreting study findings, researchers must, of course, use statistical results if available,
but the conclusions of any study should not be based on statistical analyses alone. Careless
use of statistics, and p-values in particular, to draw conclusions has been criticized in the sci-
entific literature for its potential to produce misleading or erroneous findings. Focusing solely
on the numerical results of statistical analyses can cause the researcher to lose sight of larger
patterns in the study, and the overall context of the research.

For example, researchers have been known to declare an association or a conclusive re-
sult simply on the basis of a marginal p-value statistic. One must remember that the
boundaries set for the rejection or acceptance of statistical results are arbitrary, and thus
do not correspond to conclusive “yes/no” answers in reality. P-values are simply ex-
pressions of probability, the likelihood that an event will occur, and thus p-values mar-
ginally above or below a set threshold (e.g., p=0.05) are not strong evidence for or against
a study hypothesis. In situations such as these, the overall qualitative patterns or trends
in the data are likely to be more valuable than the statistical analyses themselves. These
statements do not apply to p-values only, but, in general, to all aspects of interpreting
study results.

The correct interpretation of study results requires the informed and expert opinion of
those involved in the study (and perhaps others), and a discussion of the results in the
context of the entire study, and other research. This approach should be used for all in-
terpretations of statistical results, especially for those analyses with marginal results, but
even for those presenting strong quantitative evidence.
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4.6. Evaluating Study Strengths and Weaknesses

Researchers must be objective and honest about the quality of the study design, conduct, and
results produced. It is often difficult for a researcher to admit weaknesses in study quality
or the strengths of its findings following what can be a major personal and professional in-
vestment. It is of the utmost importance that researchers discuss the strengths and weak-
nesses of their study, both for the benefit of themselves and of the scientific community.
By openly discussing them, both the researchers and their peers can learn from the study,
and use that knowledge to improve future research. Peers may even contact the researcher
with suggestions of how to improve, or new interpretations of, the results of the study, which
could result in major benefits for the researcher. Attempts to conceal weaknesses or exag-
gerate strengths of a study are likely to be discovered by others, and can result in damage
to the integrity of the researcher in the scientific community, and potentially his or her career.
Similarly, misinterpreting or misrepresenting the results of a study to the affected population
can damage the researcher’s reputation in the community and jeopardize future collabora-
tions, not to mention the harm to public health.

4.7. Presenting Study Findings

The presentation of a study’s findings is somewhat different from the presentation of re-

sults of analyses. The presentation of study results occurs immediately after data analysis

and is conducted primarily to more clearly convey their information to the researcher, so

that he or she can interpret them and use them to draw conclusions. In contrast, for the

purposes of this Manual, the term “study findings” refers to the combination of the re-

sults, their interpretation by researchers, and the conclusions drawn from them. Study

findings are communicated to persons outside the immediate research team, and thus

must be presented with some background to allow those people without prior knowledge

of the study to appreciate and comment on them. Soliciting feedback from peers external

to the project is a desirable step for ensuring excellence.
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The method in which study findings should be presented depends on the study type, the

target audience, and the reason for which the results are being presented. Considerations

should include the level of scientific vs. lay content, whether the presentation is designed

to create a general impression of the study or convey specific results, and the level of de-

tail to be presented (i.e., precision vs. visual impression). These are but a few of the

considerations that can be taken into account, because the types of issues to be considered

in presenting study findings will depend largely on the means of dissemination chosen,

which is discussed in detail in Chapter 5: Publishing, Disseminating and Implementing

Study Findings.

Part 2: Case Study Example

4.1. Data Collection

Data collection for the Sumgayit Cancer Study began in May 2001, and was conducted

primarily by Mr Andruchow, Mr Makhmudov, and Dr Asadov and made possible through

the offices of Dr Akhundov of the MOH. The first priority was identified as the collec-

tion of all necessary cancer incidence and mortality data for the selected study regions.

Cancer data spanning the regions and years requested in the study proposal were not

available in their entirety directly from the MOH archives. Thus, a secondary approach

to collecting the necessary data was required. Attempts to collect missing data were

made by contacting local oncological dispensaries in each of the study regions. This

approach was partially successful, filling some of the gaps in the data; however, not all

missing data could be obtained. Further, it introduced a concern about data quality, be-

cause in some instances where data were available from both the MOH archives and the

local oncological dispensaries, discrepancies were noted. Where discrepancies existed,

the data from the local dispenser were taken as correct, because they were the original

source of the data, and thus believed less likely to contain errors.
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All available incidence and mortality data for the following cancer sites were collected

for both sexes for the period 1980-2000: cancer of the larynx (ICD-9: 161), cancer of the

trachea, bronchus, and lung (ICD-9: 162), cancer of the urinary bladder (ICD-9: 188),

and all cancer sites combined (ICD-9: 140-208). Data were also collected on female

breast cancer (ICD-9: 174). It was noted unexpectedly that breast cancer mortality was

recorded in a combined category (ICD-9: 174, 175), where male breast cancer (ICD-9:

175) and female breast cancer (ICD-9: 174) mortality were lumped together.

Data collected included both the number of incident cancer cases, and the number of

cancer deaths per year for each of the selected cancer sites in each of the study regions.

Wherever available, these data were collected by sex and 5-year age groups. In the in-

stances where age and sex-specific data were not available, crude numbers were

recorded. All data were abstracted from hardcopy forms into Microsoft® Excel elec-

tronic worksheets.

Attempts were also made to collect data for childhood cancers from the MOH archives,

though these data were generally of poor quality and/or unavailable. Consequently, a fur-

ther effort to collect childhood cancer data was made by visiting the Children’s Onco-

logical Centre in Baku. Hardcopy individual case histories spanning the period

1980-2000 were reviewed and all childhood leukemias (ICD-9: 204-208) or neurological

cancers (ICD-9: 191, 192) were recorded. For each case, cancer site, age at diagnosis

and/or death, name, and rayon of residence were documented.

Population data for each of the study regions were provided in electronic form by the

SCS. Demographic data were supplied by sex and 5-year age groups for each year over

the period 1980-2000. Population sizes were necessary to provide denominators for rate

calculations. Crude cancer incidence and standardized mortality rates for several of the

cancer sites being studied were obtained for the selected international populations of in-

terest from the WHO’s European Health for All Database (WHO HFA Website – See Key

References).
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4.1.1. Interview Data Collection

Two separate interview-based surveys were conducted, one in Sumgayit by students of

a local medical university, and another in each of the study regions in Azerbaijan (Sum-

gayit, Ganja, and Lenkoran-Astara) conducted by the SCS.

Student-Administered Survey
In order to validate the results of a larger survey of potentially confounding lifestyle fac-
tors which was to be later administered by the SCS, and to pre-test the questionnaire on
which the SCS-survey would be based, a survey of similar size (294 persons) (see Section
2.5: Sampling, Sample Size, and Power) was conducted in selected districts of Sumgayit.
A group of fifteen student volunteers from Khazar University, a post-secondary medical
institution located in Baku, administered the anonymous questionnaires as a practical
extension of their course work. The students travelled as a group by bus to each of the
districts, at which point they separated to conduct interviews individually.

Travelling as a group had several advantages, offering improved supervision of students
and quality control, better security, and easier logistics. Although using such a large
number of interviewers increased the risk of introducing inconsistencies into data col-
lection, given the logistics, time restrictions, and financial constraints of the study, it was
not feasible to conduct the pre-test of the survey any other way.

Efforts were made to minimize any potential problems arising from the large number of
interviewers. Unfortunately, owing to limited time and resources, only a short training
session was provided to the students in preparation for the interviews. Prior to admin-
istering questionnaires, students were allowed to familiarize themselves with the ques-
tionnaire and instructed on standardized methods of conducting anonymous interviews,
in an effort to improve the quality and consistency of data collection. The training ses-
sion gave students an opportunity to discuss and practice how to administer the question-
naire, how to select only eligible persons, and to respect the rights of individuals who
refused participation.
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A randomized sampling method was used to ensure that a representative sample of adults
would be generated. Students were instructed to select every 5th person on the street
and/or every 10th apartment for a potential interview. Interviewers were instructed to
appreciate the need for a polite introduction and to engage people only if they were will-
ing to participate. Issues concerning the interviews and the suitability of questions used
in the questionnaire during the conduct of the student-administered survey were noted
and used to improve the questionnaire prior to its administration by the SCS.

State Committee on Statistics (SCS)-Administered Questionnaire
The SCS was recommended by the MOH as the agency best able to efficiently conduct
the lifestyle survey in each of the study regions. The MOH provided assurances that the
SCS interviewers were well-trained professionals who already had considerable experi-
ence at such tasks. Randomly selected households had already been identified in each
of the study regions for the SCS annually-conducted “Income and Expenditures Ques-
tionnaire,” so that the administration of the lifestyle questionnaire could be done concur-
rently, making its conduct much more affordable. Three-hundred-fifty people were
interviewed in each of the study regions:

1) Sumgayit,
2) Ganja, and
3) Lenkoran-Astara.

The questionnaires were administered in either Russian or Azeri, according to the pref-
erence of the participants.

4.2. Evaluating Data Quality

Quality of cancer data is also determined by completeness and validity. Cancer data
completeness is concerned with obtaining all events originating in a catchment area, and
properly recording them, as well as accurately enumerating the size of the population
from which the events are derived. This also includes reporting cases that seek treatment
outside the catchment area, ensuring that no individuals are missed, and that those indi-
viduals with multiple tumours are not registered multiple times.
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Cancer data validity focuses on whether or not the recorded data are correct, such as
whether or not cancer diagnoses were confirmed microscopically, or if data were checked
following entry and coding. While the large proportion of missing data and lack of age-
specific data collected for the period 1980-2000 and reports of the methods of diagnoses,
data reporting, and the lack of a registry system were suggestive of poor cancer data
quality in Azerbaijan, the Sumgayit Cancer Study was not able to quantitatively evaluate
either the overall completeness or validity of cancer data collected in the country. Doing
so correctly would have required the construction of a modern cancer registry in Azer-
baijan, a resource-intensive venture that would take years to accomplish.

Analyses of data quality on a macroscopic level demonstrated that cancer incidence and
mortality data varied considerably in terms of both detail and availability over time and
across regions. The type of cancer incidence data collected by the MOH Archives
changed over the period 1980-2000. Only crude cancer incidence data were recorded
during the period 1980-1988, while during 1989-1990, cancer incidence rates were also
categorized by sex. Starting in 1991, national summary cancer incidence reports in-
cluded both sex and 5-year age categories (e.g., 0-4, 5-9, 10-14…), although this level
of detail was not included in regional summaries until 1992. For all years beyond 1992,
age and sex-specific cancer incidence reports were collected for all regions. In contrast,
only crude cancer mortality data were collected over the entire study period 1980-2000
in all regions. Significant amounts of data were missing for individual years and regions
throughout the study period, for both cancer incidence and mortality.

4.3. Data Analyses

The analysis of cancer data for the Sumgayit Cancer Study was complicated by the tem-
poral and regional variations in data quality and availability. Therefore, several different
methods were used to analyze cancer incidence and mortality data for each of the cancer
sites, in order to provide the most robust study results, given the available data. Both
crude and age-standardized cancer incidence rates were plotted to aid qualitative analyses
of regional differences. In addition, the statistically robust multivariate Poisson regres-
sion analysis was utilized to analyze subsets of the data. Brief descriptions of each of
the data analysis methods used in the Sumgayit Cancer Study are presented below.
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4.3.1. Proposed Analyses
The age and sex-specific cancer incidence data required for more detailed
analyses, such as the Standardized Incidence Ratio (SIR) analysis, were avail-
able for all study regions only for the period 1995-2000. As such, less statis-
tically rigorous quantitative methods were utilized to provide more complete
overview of the cancer experience in Azerbaijan. Proportional Incidence Ra-
tios (PIRs) and Proportional Mortality Ratios (PMR) were able to be conducted
on the available crude incidence and mortality data for the entire study period
(1980-2000) because they do not rely on age- or sex-specific data.

Incidence and Mortality Rates

Numbers of new cancer cases and cancer deaths were used to calculate cancer
incidence and mortality rates, respectively, per 100,000 population in each
study region. As previously mentioned, cancer and demographic data collected
separately from the Lenkoran and Astara regions were pooled in order to create
a larger single population with more stable cancer rates. Crude incidence and
mortality data were pooled annually for all years spanning 1980-2000 where
data were available. Because age- and sex-specific data were missing for cer-
tain years for each of the regions, only age- and sex-specific data for the years
1995-2000 could be pooled.

Incidence and mortality rates were calculated as a first step in the data analysis.
Where data were available, age and sex-specific rates were calculated in addi-
tion to the crude rates. Rates for each year were calculated by dividing the
number of incident cases (or deaths) in each age-sex group for each year and
region by the population size corresponding to that demographic. The result of
this calculation was then multiplied by 100,000 to provide a rate per 100,000
population (see below).
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Incidence per 100,000 Population/year = Number of new cancer cases x 100,000 persons
Population at risk x 1 year

Mortality per 100,000 Population/year = Number of cancer deaths x 100,000 persons
Population at risk x 1 year

For example, the crude incidence in males for all cancers combined for the year 1995 was
calculated by dividing the total number of new cancer cases in all age groups (3,238) by
the size of the population of males at risk (3,778,650), and then multiplied by 100,000
to produce a final result of 85.69 cases per 100,000 population per year (See Table 4.1).

Table 4.1. Calculation of age-specific incidence rates for all cancers combined
(ICD-9: 140-208), for males in Azerbaijan in the year 1995.
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Rate Standardization

Rate standardization is a technique that allows incidence or mortality rates to be com-
pared among different populations while controlling for differences in the age and sex
structures of the populations. Rate standardization is accomplished by multiplying age
and sex-specific outcome rates by the age distribution of an external reference popula-
tion. The sum of the stratum-specific products is then divided by the total population size
of the reference population.

Σ [Age-specific rates (study population) x Age distribution (reference population) ]
Total size of the reference population

An example of the age-standardization of the incidence of all cancers combined (ICD-
9: 140-208) for males in Azerbaijan for the year 1991 using the world standard popula-
tion is shown below (Table 4.2). Age- and sex-specific cancer rates for males in
Azerbaijan were first calculated, as discussed in the section above entitled Incidence and
Mortality Rates. For each 5-year age-group, these rates were then multiplied by the pop-
ulation sizes of the world standard population. The products of these calculations were
then summed and divided by the total size of the world standard population to produce
the age-adjusted incidence rate.

Table 4.2. Age-standardization procedure example for Azerbaijan males,
incidence of all cancers combined (ICD-9:140-208), 1995.
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Thus, the age-adjusted incidence rate (per 100,000 persons) for all cancers com-
bined is 123.72 for Azeri males in 1995, which is considerably different from the
crude rate of 85.69.

Rates calculated from the Azerbaijan data were standardized both against the world stan-
dard population and the 1991 Azerbaijan national population.

Proportional Mortality Ratios (PMRs)

The Proportional Mortality Ratio (PMR) is a means of estimating the burden of a disease
in an exposed population by comparing the proportions of disease from selected causes
to those in a reference population. This measure was particularly useful for the Sumgayit
Cancer Study because age- and sex-specific data were unavailable for a number of years,
and because PMRs do not require that the population structure be known, were able to
be calculated for the entire study period (1980-2000). The PMRs compared the propor-
tion of incident cases or deaths from each cancer in the Sumgayit (exposed) population
to the corresponding proportion in the national population (unexposed) population. By
so doing, relative excesses or deficits of mortality for certain cancers were examined in
the Sumgayit population. Because PMRs deal only with proportions, which are not nec-
essarily dependent on age or sex distributions of the population from which they were
taken, potential confounding owing to temporal or regional differences in age and sex
distributions of the populations being compared was controlled.

A PMR > 1 means that the outcome of interest occurs proportionately more in the
exposed than the reference population, and implies that the exposed population is
at greater risk for that outcome. PMR results must be interpreted cautiously because
variations in the frequencies of other diseases can have major effects on the propor-
tionate mortality caused by the specified disease(s) of interest, which may lead to
erroneous conclusions. It is therefore imperative to have a good understanding of
the population at risk, and to carefully examine cause-specific mortality rates before
drawing conclusions from PMR analyses. The analogue to a PMR that uses inci-
dence, rather than mortality data, is known as a Proportional Incidence Ratio (PIR),
and is calculated and interpreted similarly.

Developing, Conducting and Disseminating Health Research

85



proportion of deaths from specified cause (exposed population)
proportion of deaths from specified cause (reference population)

Given that only crude cancer incidence and mortality data were available for much of the
study period, the use of PIRs and PMRs was particularly helpful for examining the cancer
experience between regions. PIR and PMR analyses allowed the calculation of a single
summary statistic for each cancer site including all data from the years 1980-2000, pro-
viding a semi-quantitative measure of differences in cancer burden between regions for
the entire study period.

An example of the calculation of PIRs for the Sumgayit study is provided below (Table
4.3). In each region, the numbers of incident cases for each of the selected cancers were
first obtained for each of the selected cancer sites over the study period (1980-2000),
and then summed to produce the total “all cancers combined” category. The proportion
of the total cancer incidence that each cancer site contributed was then calculated by di-
viding the number of incident cases at each of the cancer sites (e.g., larynx) by the total
number of incident cases recorded for all cancers combined. When the proportions of
total incidence were calculated for each of the cancer sites and each of the study regions,
those for the study region (Sumgayit) were divided by those of the reference population
(Azerbaijan) on a stratum-specific basis (for each cancer site) to produce a PIR.

Table 4.3. Sample calculation of PIRs for cancer incidence in Sumgayit (relative
to Azerbaijan national data) for the period 1980-2000.

From Theory to Practice in Environmental Epidemiology:

86

PMR =



Standardized Incidence Ratio (SIR) Analysis

The Standardized Incidence Ratio (SIR) provides a population summary statistic. An
SIR is a ratio of actual to expected incident cases for a particular population. The number
of expected cases for a study area is calculated by multiplying the age-specific cancer
rates from a reference population by the demographic distribution of residents in the
study area. For the Sumgayit Cancer Study, the Sumgayit region was used as the study
population, while the entire nation of Azerbaijan was used as the reference population.
The total number of observed cases was then divided by the sum of age-specific expected
values to produce a ratio for each pairwise comparison. The SIR was used to determine
if excesses or deficits for any health outcome (e.g., lung cancer incidence) existed be-
tween any of the study and reference groups.

observed deaths (O) (x 100%)
expected deaths (E)

An SIR > 1 indicated that the particular cancer occurred at a greater rate in the Sumgayit
population than the national population, and implied that the population of Sumgayit
was at greater risk for that outcome in that period. The results of the SIR analysis could
be used to provide suggestive evidence that the health status of the Sumgayit population
had been adversely affected (by industrial exposures). SIR analyses were restricted to
data from 1995-2000, because age- and sex-specific data prior to that time were missing
for certain regions and years.

A sample SIR calculation is presented below (Table 4.4). Age-specific incidence rates
for the reference population (Azerbaijan) were first calculated, then multiplied by the
age-distribution of the study population (Sumgayit) on a stratum-specific basis to pro-
duce the number of expected cases in the Sumgayit population. The stratum-specific
numbers of expected and observed cases were then summed to produce totals, and the
total number of observed cases was divided by the total number of expected cases, the
result of which was multiplied by 100% to produce the SIR summary statistic.
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Table 4.4. Sample SIR calculation for males in the city of Sumgayit relative
to Azerbaijan for the incidence of all cancers combined, 1995.

SIR = (148/116.29) x 100% = 127%

4.3.2. Additional Analyses
Owing to the problems noted with data quality and completeness, the analyses initially
suggested in the study proposal were not sufficient to fully explore the collected data. As
such, two additional analyses were proposed to better explore the data: 1) Mortality:In-
cidence Ratios (MIRs), and 2) Poisson Regression Analysis. These cannot be considered
post-hoc tests, however, even though they were proposed after the conduct of the origi-
nally suggested data-analyses because they were only methods of exploring data quality,
and re-examining the same study hypothesis, respectively.

Mortality:Incidence Ratios (MIRs)

One technique, among several, used to gain some sense of data quality, was to take the
ratio of mortality (number of deaths) to incident cases for each of several cancer sites
being considered in the study. Because not all cancer cases die, one expects that the
number of new cases should always exceed cancer deaths in any one year, and that the
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ratio between the two should be proportional to the known survival for each particular
site, if incidence and mortality were being reported accurately. For example, cancers
with poor survival, such as lung cancer, were expected to have an MIR closer to 1 than
cancers with better survival, such as testicular cancer, or in the Sumgayit Cancer Study,
breast cancer. If one were to find the MIR to exceed unity, this could signify a problem
with the quality of the data. MIRs were calculated using crude incidence and mortality
count data for all years from 1980-2000 for which data were available.

# deaths over a specified length of time
# incident cases over the same period of time

A sample MIR calculation is provided in Table 4.5 below. MIRs are calculated by first
taking the sum dividing the total number of deaths (mortality) by the total number of new
cases (incidence) for a specified period of time. MIRs are calculated annually, as well
as for the entire study period 1980-2000.

Table 4.5. Sample calculation of MIRs for Azerbaijan, all cancers combined,
annually and for the entire period 1980-2000.
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Sample Calculation of MIR for the period 1980-2000:
MIR = 91601/134466 = 0.68

Poisson Regression Analysis

One of the most rigorous approaches to comparing disease rates between populations is
the multivariate Poisson regression analysis. Poisson regression analysis is a technique
used to model dependent variables describing count (discrete) data. The model relies on
the assumption that the dependent variable (Y) has a Poisson distribution. An example
of a Poisson probability distribution with parameter µ is described below:

µYe-µ , Y = 0, 1, 2, …, ∞
Y!

The output of a Poisson regression analysis is a rate ratio (or, risk ratio, relative risk
(RR)). Simply put, a rate ratio describes the risk of acquiring a disease in one population
relative to the risk in another. Rate ratios can be expressed in the form:

λij (exposed group) where λ is the true (population) risk in the (i, j )th group
λij (reference group)

An example of an equation describing risk for a population as the result of several
variables is as follows:

ln[λ] = α + β1X¬1 + β2 X2 + … + βnXn where α represents the intercept
β represents a regression coefficient
X represents a design variable

From this foundation, one can develop an equation predicting the count (number) of in-
cident cases or deaths (Y) in a given population, given the risk of disease in the popula-
tion (λ), and population size (l):

ln[Y] = ln[l] + ln[λ] + Error

This method can be used to develop equations predicting rate ratios between several in-
dependent populations, while controlling for confounding variables, and taking into ac-
count potential pairwise and higher-order interactions between variables. Although the
output of the Poisson regression is somewhat similar to SIR analysis in that it yields as
a result a ratio between populations, Poisson analysis is more rigorous because it can
adjust for variables simultaneously other than age and sex. In the Sumgayit Cancer
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Study, the Poisson regression analysis was used primarily to test the association between
region and cancer incidence or mortality rates, rather than for rigorous model building.
Variables entered into the Poisson model for the Sumgayit cancer study to explain pat-
terns in cancer incidence and mortality rates included region, year, age, and sex, as well
as interactions between age-sex and area-year. A generic form of the Poisson model
used for the Sumgayit study is as follows:

λ = α + β1Area + β2Year + β3Sex + β4Age + β5Age*Sex + β6Area*Year

For more information on the Poisson Regression method, please refer to Breslow & Day
1987 listed in the Key References section.

Interview Data Analysis

All data collected in either of the student- or SCS-administered surveys were first
screened for completeness and errors. Because the inclusion criteria were not always fol-
lowed perfectly by interviewers in either survey, individuals not meeting the pre-deter-
mined inclusion criteria were excluded prior to analysis. This was accomplished by
using a computer program to sort the data so data exceeding the ranges specified for the
study could be excluded (e.g., persons less than 18 years old). Data were also cross-ref-
erenced between related variables, such as number of years smoked, age started smoking,
and current age. Erroneous cells were corrected if errors were obvious, or otherwise ex-
cluded from further analyses. Descriptive statistics were obtained for all continuous
data using SPSS 10.0©. For binomial population parameters, 95% confidence intervals
were generated using the formulae below (Breslow & Day 1987):

p = r / N q = 1 - p
S.E. (p) = (pq / N)1/2

95% CI = p + 1.96*S.E. (p)

Regional differences in potentially confounding lifestyle factors were then examined by
comparing 95% confidence intervals for all parameters.

4.3.3. Post-Hoc Analyses
No post-hoc analyses were conducted in the Sumgayit Cancer Study
(See Section 4.3.2. Additional Analyses).

4.4. Presenting Results of Analyses

A number of different methods were used to present the results of cancer data analyses,
ranging from simple tables and graphs of crude cancer rates, to results of complex analy-
ses such as the Poisson regression. Brief descriptions of some of these methods of pres-
entation are listed below.
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All cancer rates calculated were presented in tabular form to facilitate the visualization
of possible patterns in the data, and to categorize and communicate all of cancer data col-
lected for the study as easily and efficiently as possible. Examples of such tables are pre-
sented below (Table 4.6, Table 4.7).

Table 4.6. Number of cancer cases and crude cancer incidence rates per 100,000
population of all cancers combined (ICD-9: 140-208) for selected regions of Azerbaijan,
males and females (1980-1988).

*Note: N= Number of new cases; CR = Crude incidence rate. Hyphens (-) represent missing data.

Table 4.7. Annual cancer incidence per 100,000 population by sex and age group,
all cancer sites combined (ICD-9: 140-208), Azerbaijan

*Note: Hyphens (-) represent missing data, CR refers to crude rates, ASR (AZE) refers to rates age-
standardized to the 1991 Azeri Population, ASR (W) refers to rates age-standardized to the world
standard population.
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Cancer incidence rates were smoothed for data presentation purposes by taking three-
year moving averages (MAs) of the rates to decrease the effects of stochastic variation.
The MA is accomplished by taking the mean of cancer rates over successive 3-year pe-
riods. For example, using this method, the cancer rates for each of the years 1980, 1981,
and 1982 were averaged to produce a single data point (1980-82). Similarly, the next
data point would be calculated by taking the mean of cancer rates from 1981, 1982, and
1983; the third data point by the mean of 1982, 1983, and 1984; and so on. Examples
of graphs comparing regional data in terms of both crude cancer incidence and three-year
MAs of the crude rates are presented below (Figure 4.1, Figure 4.2).

Note: In the thesis, the MAs were erroneously referred to as Time Weighted Averages (TWAs).

Figure 4.1. Annual crude cancer incidence for selected regions of Azerbaijan,
males and females, all cancer sites combined (ICD-9: 140-208).

Developing, Conducting and Disseminating Health Research

93



Though having the positive effect of reducing stochastic variability and facilitating the
visualization of temporal trends and regional patterns, this method also had some draw-
backs. One such problem is decreasing the total number of data points from the available
data, and in the instances where data for certain years were missing and three successive
years could not be obtained, the number of data points decreased dramatically. It must
also be noted that because a mean of the data from three years was taken, data points in
the presented figures do not represent actual cancer rates, only summary statistics, and
in calculating these averages, potentially important individual data points could have
been omitted.

Figure 4.2. Three-year moving averages (MAs) of crude cancer incidence for selected re-
gions of Azerbaijan, males and females, all cancer sites combined (ICD-9: 140-208).

Results from the Poisson regression analyses of cancer incidence and mortality data were

presented in tabular form, which included both point estimates in the form of Rate Ratios

(RRs) and 95% confidence intervals for them. See Table 4.8 for an example of the pres-

entation of univariate Poisson regression results.
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Table 4.8. Descriptive results of univariate Poisson regression analyses for in-
cidence of all cancer sites combined (ICD-9: 140-208).

4.5 Interpreting Results and Drawing Conclusions

The results of the Sumgayit Cancer Study had to be interpreted cautiously because of the
issues of data quality that were identified during its conduct. These data quality issues
required that several different approaches to data analysis be used in order to provide the
most robust results from the available study data. Each data analysis method produced
slightly different results, and thus, no single summary result was able to be reported for
the study. All of the data analysis methods used, however, produced results that were
qualitatively similar, despite minor quantitative differences.
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Almost all analyses suggested that Sumgayit did indeed have significantly higher
cancer incidence and mortality rates than the comparison populations for the follow-
ing cancer sites (larynx, lung, bladder, & all cancers combined), although Ganja
had the highest rates for breast cancer. While the quantitative estimates of the in-
creased cancer burden in Sumgayit differed among the various cancer sites, the
qualitative patterns were basically the same. The largest elevations in cancer rates,
in order of decreasing magnitude of effect, were bladder cancer, lung cancer, and
all cancers combined, as would be expected if cancer rates were influenced by Sum-
gayit industry, given the strong associations of these cancers with chemical and in-
dustrial exposures. In contrast, the smallest observed increase in cancer burden in
Sumgayit occurred for breast cancer, which shows only weak associations with in-
dustrial exposures. These results thus supported the perceived association between
industrial exposures and increased cancer burden in Sumgayit.

Examinations of possible regional variations in data quality and potentially confounding
lifestyle factors did not provide any substantive evidence that either of these variables
could be responsible for the observed patterns. Although the Sumgayit Cancer Study was
not able to precisely quantify the increase in cancer risk resulting from exposures orig-
inating from Sumgayit industry, the study was able to conclude that cancer burden in
the city of Sumgayit indeed was elevated.

The Sumgayit Cancer Study provided factual and quantitative evidence on a number of
other issues, including international comparisons of cancer rates, temporal changes in
data quality and cancer rates, and the prevalence of potentially confounding lifestyle
factors. Owing to limitations of space, they are not presented here, but they can be
viewed in the thesis entitled: “Cancer incidence and mortality in the industrial city of
Sumgayit: A descriptive study,” also available online (See Key References).

4.6. Evaluating Study Strengths and Weaknesses

Any epidemiological study has strengths and limitations that can influence the type and
usefulness of the results obtained from it. These characteristics were documented for the
Sumgayit Cancer Study in an effort to better understand the particular utility of the study.

From Theory to Practice in Environmental Epidemiology:

96



Strengths

The greatest strength of the Sumgayit Cancer Study was its utility in examining the fea-
sibility of, and issues associated with conducting cancer epidemiology research in Azer-
baijan. Through the study, numerous issues were identified as being problematic to
research, including data availability, accessibility, and data quality. Only in recent years,
1991 and beyond, were age- and sex-specific data collected at the regional level in Azer-
baijan. Prior to this time, only crude data are summarized in the MOH Archives, making
rigorous analyses of pre-existing summary cancer data impossible (prior to 1991). Ac-
cess to pre-existing data proved problematic, in that hardcopy records were, in many
cases, unable to be secured from either the Ministry of Health, or from the local onco-
logical dispensaries. Furthermore, the quality of the data in the Sumgayit Cancer Study
was found to be problematic from both the reporting and the recording perspectives.
Similar problems to these have been found in Soviet cancer data by other researchers
(e.g., incompleteness of data, problems with information flow from the local to the re-
gional, and to the national levels, and the poor quality control of health data) (Rahu 1992,
Jaakkola et al. 2000).

While the findings generated from the study were imperfect, and not as precise as orig-
inally expected owing to limitations of data quality, they do represent a major step in the
assessment of health effects associated with Sumgayit industry, and will be very useful
to future researchers attempting further research in the country. Thus, another strength
of the Sumgayit Cancer Study was that it represents the first quantitative assessment of
cancer risk resulting from long-term environmental and occupational pollution in the
city of Sumgayit, and the country.

The study has also demonstrated that international partnerships can be successfully
formed in order to complete health research in Azerbaijan. Buy-in from a large number
of national and international agencies was secured, and numerous agencies have worked
collaboratively to facilitate the progress of this work. Ensuring a sense of co-ownership
of the study and a full appreciation of its broader significance and value for the devel-
opment of epidemiological research and evidence-based policy making in the country
were identified as important challenges. These issues were identified as being relevant
to investigators developing new collaborative research projects in the region.
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Limitations

The most prominent limitation of the study was its inability to allow precise conclusions
to be drawn about cancer risk in Sumgayit, owing to, in large part, issues of data quality
and availability. Although evidence suggested cancer risk was elevated in Sumgayit,
there were a number of issues identified which could have affected the accuracy of the
findings; thus, the results of the study must be interpreted cautiously. Despite its short-
comings, however, the Sumgayit Cancer Study provided the first quantitative assessment
of the cancer burden in Sumgayit and, as such, represented the best available knowledge
on cancer burden in Sumgayit at that time.

4.7. Presenting Study Findings

While all study findings are presented in the 252-page Masters thesis (See Key Refer-
ences), two summaries were prepared in order to convey the key study findings to lay
audiences. The first was a two-page lay report designed to identify only the most im-
portant aspects of the study (See Toolkit №10: Sample Report), while a twenty-page ex-
ecutive summary was also prepared for individuals or agencies desiring a presentation
with greater depth. Both summaries presented study findings through a combination of
text, tables, and figures.
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Part 1: Theory

The publication and dissemination of findings represent the culmination of the work
done for a particular study. By so doing, the findings of the study are made available to
a broader audience, to inform them of the work and to provide them an opportunity to
review and critique it. Not only does the publication of results impart the knowledge
gained by the study to others, it also acts to advance the career and reputation of the re-
searcher. High quality work should be recognized as such, and garner credit for the au-
thor(s), while work with a lesser degree of refinement or with obvious shortcomings
may reflect poorly on the author(s), if accepted for publication at all. Nonetheless, it is
the duty of all researchers to publish the methods and findings of their successfully com-
pleted work in order that they are subjected to broader peer review, and so that the com-
munity can benefit from the investment made in the research. Benefits can arise directly
from the knowledge gained from the research, and also indirectly by increasing aware-
ness in the scientific community and the public. Awareness can serve, in turn, to attract
funds to the study area for new research, or government attention to modify or develop
policies to address concerns uncovered through the research.

5.1. Disseminating Study Findings

There are several media commonly used to disseminate study findings, each with its
own advantages and disadvantages. The means of disseminating findings are not mutu-
ally exclusive, and more than one method is often used for a single study. Brief discus-
sions follow of several common means of dissemination, listed below:

1) Conference/Symposium Presentations
2) Peer-reviewed journals
3) Mass media
4) Public Forums
5) Other individual means

Chapter 5: Publishing, Disseminating and
Implementing Study Findings
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5.1.1. Conference/Symposium Presentations
The presentation of study findings at scientific conferences or symposia is a useful
method of sharing results, particularly very new or interim results, with the scientific
community. While publication of results in peer-reviewed journals tends to be the best
way of disseminating completed research findings, presentation of results at conferences
or other academic meetings also has advantages. Because conferences are often designed
to focus on the presentation of topics falling under only one of several themes, they tend
to attract researchers with specialized interests. By presenting results at a conference fo-
cused on the researcher’s topic of study, he or she is likely to reach many of the key fig-
ures in the field with a single presentation.

Presentations also have the advantage of including an interactive component,
whether the formal question-answer session immediately following the talk, or the
informal discussions that often occur between researchers during the course of the
conference. Through such contact with other professionals, a researcher can make
contacts in his or her field, develop professional relationships that may result in fu-
ture collaboration, and receive immediate feedback on the findings of his or her
study. One disadvantage of presenting results at conferences is that scheduling is-
sues may result in members of the target audience missing the presentation. On
the other hand, persons who would not have otherwise learned about the work may
be given the opportunity to do so. Above all, presentations at conferences can serve
the advantage of presenting work at a stage just prior to final preparation for pub-
lication. The feedback that one receives at such conferences then can be included
to make the paper for submission to a journal all the more complete.

5.1.2. Peer-Reviewed Journals
Peer-reviewed journals are the most common and desirable medium of publication for
researchers. As their name implies, peer-reviewed journals are just that, journals that
publish articles that have undergone scientific scrutiny by a group of peers in order to val-
idate their methodological quality and interpretation of results. If shortcomings are de-
tected by the journal editors, the author will be required to make the suggested changes
in order for the article to be accepted for publication. Because of this quality control in
the publication process, articles published in peer-reviewed journals tend to be of a higher
calibre than those published elsewhere. Publication of a study in a peer-reviewed journal
thus adds a sense of credibility to the work completed. Furthermore, because the primary
(if not nearly exclusive) method by which other academics communicate findings is
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through peer-reviewed journals, and because the published article is then retained in a
permanent record, publication of an article in a peer-reviewed journal is likely to result
in the largest academic audience being reached.

5.1.3. Mass Media Releases
The term mass media refers primarily to the common forms in which information is re-
layed to the public (i.e., television, radio, newspapers, internet sources). Presentation of
study findings through the mass media may be a tempting way of achieving dissemina-
tion of results to the public; however, mass media should be used only if appropriate
caution is exercised. Researchers must bear in mind that journalists tend not to be experts
in the researcher’s field of study, so there is usually no meaningful critique of study qual-
ity or the validity of the findings prior to publication. For this reason, it is recommended
that study findings are first accepted by a peer-reviewed journal to ensure quality control
before they are released to the media. Release of study findings to the media prior to ad-
equate peer-review may result in a loss of credibility for the researcher within the aca-
demic community. Copyright requirements must also be observed to ensure that a media
release does not conflict with copyright timing by the journal that has accepted the paper
for publication, and because the time to publication can be several months, patience and
discretion are needed before involving the media.

Because the mass media communicates primarily with the public (a lay audience), care
must be taken to ensure that the correct conclusions are relayed to them. With the goal
of stimulating audience interest, and presenting stories in a short and concise manner,
journalists may misinterpret or misrepresent the findings of research. Presentation of re-
sults through the mass media also runs the risk of sensationalism, a situation in which
results are exaggerated or misrepresented to give them greater public appeal. Re-
searchers must take the time to explain the broader significance of the study in lay terms
to the media agency prior to publication, and should preferably submit a document with
a clear description of their findings which is unlikely to be misinterpreted, along with any
interviews or short statements to the mass-media in order to ensure that the media convey
the appropriate messages to the public. Researchers must remember that while mass
media are useful for alerting the public to particular issues of concern, they are often in-
effective at communicating all but the most basic of study findings.
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5.1.4. Public Forums
Public forums, also known as “town hall meetings” are appropriate for presenting results
when there is a great deal of public interest or investment in study findings. Though the
findings of a particular study may represent a major contribution to the scientific world,
a great deal of academic research has little immediate relevance to the public in general.
Most scientific findings must first be discussed in the light of other research before a gen-
eralized statement can be put forward by the academic community to influence public
decision-making or government policy. Exceptions may include the findings of a study
designed to examine a particular issue of public concern, studies that produce conclusive
results with immediate implications for maintaining or improving public health, or, in ex-
treme cases, findings that will be used to create public support for a policy change.

Similar to the release of research findings to the mass media, researchers must be sure
to communicate their results to the public effectively in lay terms in order to avoid any
misunderstandings about the study findings. The inclusion of a lay summary report of
one to two pages in length can be helpful for the understanding and retention of study
findings by the audience. One major advantage of a public forum presentation of results
is that members of the audience can ask questions, and the researcher can take the nec-
essary time to explain study findings fully so that the audience does indeed receive the
correct message. One disadvantage of public forum presentations is that audience size
is often limited by the logistical constraints of organizing such large meetings and limited
public attendance.

5.1.5. Other Individual Means
Researchers may also choose to make their important study findings available on a lim-
ited basis directly through personal means. Some common methods of doing this are by
placing study findings and documents on personal webpages in electronic format, by
making reprints of published articles or study summaries available, or by conducting
speaking engagements. The effectiveness and usefulness of each of these methods varies
according to the goals of the researcher. Providing results or publications on a personal
webpage allows for wide access to the researcher’s results on a global scale with little
cost or effort, but does little to reach out to individuals or agencies. Making reprints
available on request allows the researcher to provide information to interested individuals
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on a limited basis with moderate effort. Conducting personal speaking engagements re-
quires a large investment of time and money (for preparation and travel), but has the ad-
vantage of allowing the researcher to speak directly to a target audience and discuss with
them the value of his or her study findings, which may be very useful for goals such as
influencing policy or obtaining research funding.

5.2. Preparing a Manuscript for Publication

If a researcher has conducted a study in a rigorous manner, and attention has been paid
to ensure that study methods are sound, and that the conclusions drawn from study results
are both meaningful and valid, he or she should attempt to publish the work for broader
readership and scrutiny in the scientific literature. There are a number of steps that
should be undertaken in order to facilitate the process of preparing a manuscript for ac-
ceptance by a peer-reviewed journal.

Preparing a Manuscript for Publication

Identify a Paper Topic

Choose a Suitable Journal

Prepare a Draft Manuscript

Submit the Draft Manuscript

Accepted Rejected

Complete Revisions Revise
(if required) (if required)

Paper Published
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5.2.1. Identifying a Paper Topic
From most epidemiological studies that were designed with the principles outlined in this
Manual, a paper should be written outlining the methods and results of the study. One
must bear in mind that even if the results were negative (i.e., revealed no association be-
tween study variables), this does not preclude them from being worthy of publication.
On the contrary, results demonstrating no association between certain variables can be
equally important as those demonstrating strong relationships. Some studies may have
sufficient content and depth in the study findings to warrant writing more than one paper
based on them, provided that the topics are sufficiently independent and developed to
warrant individual publication. The topic and title of the paper(s) to be published should
be agreed upon in advance by all potential co-authors (i.e., people who have contributed
to the intellectual and practical aspects of the project).

5.2.2. Choosing a Suitable Journal
Once the topic of a manuscript has been decided upon, the next step is to choose the
most appropriate journal to which it should be submitted. It is necessary to select the
journal to which the manuscript will be submitted before writing it, because most journals
have their own individual requirements and formatting directions for submitted manu-
scripts. By obtaining these directions prior to actually writing the manuscript, a great
deal of time and energy can be saved by avoiding unnecessary reformatting. In addition,
the focus of the journal can be borne in mind through the writing stage, thereby ensuring
maximal relevance to its readership. For cases in which multiple papers are to be pub-
lished from a single study, the researcher may wish to publish the papers as a series in a
single journal so that they can complement and expand upon each other, even though the
individual papers may differ in focus. This is largely a matter of preference, however,
and depends on the extent to which the manuscripts differ and the goals of the researcher
in terms of publication. Selection of the best journal is generally determined by three
main factors: the journal’s research focus, target audience, and reputation.

The first factor in choosing a journal to which to submit a manuscript should be the re-
search focus of the journal. In order to maximize the chances of the manuscript being
accepted for publication, the researcher should choose the journal whose interest most
closely matches the area of his or her research. For example, a person conducting an in-
ternational cancer epidemiology study may choose from journals with foci in any of the
following topics: international health, cancer research, or epidemiology in general.
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The next factor in choosing a journal should be the target audience of the journal. While
the study design and type of results obtained might favour one type of journal, a journal
that publishes slightly different research may be more appropriate to the researcher’s
needs because of different patterns of readership. To continue with the international can-
cer epidemiology example, a researcher primarily interested in pursuing a career in in-
ternational health, though not necessarily cancer research, may choose to publish the
results in an international health journal rather than a cancer or general epidemiology
journal. The international health journal is more likely to be read by other international
health researchers, while the cancer journal may be oriented slightly more towards cli-
nicians studying cancer risk factors and treatments, while the general epidemiology jour-
nal might have a greater focus on epidemiological methods in general, and be read by a
less specialized audience.

Another factor to be considered in choosing a journal for publication is the reputation of
the journal. Journals vary greatly in terms of the quality of research and the importance
and relevance of the study findings that they publish. Older, established journals such
as “Science,” “Nature,” or the “American Journal of Epidemiology” are prestigious and
have large readerships, but receive many manuscript submissions and thus have to be
highly selective in the research that they will publish. In contrast, newer or regional epi-
demiological journals are more likely to accept research for publication, but may include
research of slightly lower quality, and have lower readership than well-known journals.
It is in the researcher’s best interests to identify the level of quality that his or her research
possesses, and to choose the highest quality journal likely to accept the work.

Publication of study findings in a reputable and recognized journal adds credibility to the
work done by a researcher, and increases the size of the audience to which the results will
be presented, thus most effectively advancing both the researcher’s study findings and
career. It is important to be realistic in the choice of a journal, particularly for a novice
researcher, because submitting a manuscript to a journal that demands higher quality
methods or more relevant study findings than what the study can provide will result in
rejection of the paper by the journal, and wasted time and energy for the researcher.

Please see Toolkit №11: Prominent Peer-Reviewed Journals for a list of prominent epi-
demiological and public health journals and their primary areas of interest.
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5.2.3. Preparing a Draft Manuscript
Once the journal has been decided upon, the researcher should then obtain all formatting
and submission instructions from the journal itself, so that he or she can format the man-
uscript accordingly, and avoid last minute formatting changes. These instructions can
often be obtained online from the journal website, from the journal editors or persons on
a review committee, and often from within published volumes of the journal itself.

While the individual formatting requirements and submission instructions are likely to
differ slightly for each journal, preparation of a draft manuscript for most scientific dis-
ciplines tends to follow a similar format. Manuscripts usually first present the title, au-
thor(s) and author contact information, followed by a brief (less than 250 words)
structured abstract summarizing the background, objectives, methods, results and con-
clusions of the study. Next, authors present an introduction and a brief review of perti-
nent literature, in order to provide the context in which the research was based.

A methods section usually follows the introduction, in which the researcher details the
study design (including ethics approval), study population, risk factors and outcomes of
interest, means of collecting data, and sample size determination. The results section is
presented next, in which the qualitative and quantitative measures of the study are pre-
sented, often with the aid of figures or tables. The discussion section then attempts to
link all of the preceding sections by considering the study results in light of the methods
used to generate them, and the overall context of the study.

Wrapping up the body of the text, the major messages of the study are presented in a con-
clusions section. Acknowledgements usually follow, in which the researcher identifies
the funding sources of the research, and provides any special thanks as appropriate. Con-
cluding the manuscript is a reference list of all literature cited in the paper.

(Please see Toolkit №12: Template for a Draft Manuscript for a generalized draft
manuscript template).
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5.2.4. Submitting the Draft Manuscript
Prior to submitting the manuscript for publication, the author should closely proofread
the document personally, and forward it to all members of the research team for their
input and approval. When all suggestions have been addressed, and all co-authors are
positive that the manuscript is of sufficient quality, and that all formatting conforms to
the requirements of the journal, the lead author should then submit the manuscript to the
journal’s editor-in-chief for review. Some journals accept manuscripts electronically,
while others require hard copy, together with an electronic version; preferred methods
of submission should be ascertained and followed.

There are several possibilities for response by the peer-review committee of any journal
following their review of a submitted manuscript:

1) they may decline to publish the manuscript,
2) they may accept the manuscript with the proviso that certain revisions are
made, or
3) they may accept the manuscript for publication as is.

If the manuscript is rejected, the author can choose another journal, reformat it as per
the requirements of the new journal (paying attention to the reasons for rejection by the
first journal), and submit it there. If the editorial committee requires revisions to the
manuscript prior to publication, the author should complete them as soon as possible
provided that the selected changes do not conflict with the author’s findings or intended
message, and then return the revised manuscript to the journal editor-in-chief. If the au-
thor feels that the recommended revisions compromise the integrity or theme of the
paper, he or she should bring the matter up with the journal editor-in-chief. If no com-
promise can be reached, the author may wish to submit the manuscript to another journal.
When the manuscript is accepted, the researchers’ work on the study has come to

fruition, and they can look forward to seeing the recognition deserved for their hard work
through the impact that the work has on future research and on public policy.
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5.3. Implementing Study Findings

Because it is the fundamental goal of epidemiology not only to study disease in human
populations, but to use the knowledge gained to prevent disease, epidemiologists should
concern themselves not only with the dissemination of their research findings, but also
with the implementation of those results to effect beneficial change for human popula-
tions. One of the best ways in which epidemiological research can effect such change
is by informing public health policy. Policy, however, is influenced by many competing
interests, of which only one is science. Thus, in order for research findings to success-
fully influence policy, epidemiologists must understand how policy is influenced, and be
able to use effective methods for accomplishing this.

Some researchers believe that scientific evidence and knowledge should be referred di-
rectly to policy makers, allowing policy to be directly influenced. Because scientific in-
terests compete with others in influencing policy making, it is unlikely that such a
“top-down” approach alone will result in policy changes. Thus, researchers often use
“bottom-up” approaches, utilizing dissemination methods such as the media, to influence
public opinion, and place pressure on government. Scientists may take more active ap-
proaches toward influencing public opinion and government policy, such as advocacy or
lobbying through public health interest groups. These actions may in some instances
come into conflict with the positions or interests of their sponsors or employers, which
could result in ethical conflicts. Scientists must therefore clearly define and acknowledge
their roles and obligations when acting in such capacities.

Caution must be taken when there is evidence of hazardous exposures to which a com-
munity is being exposed. In some circumstances, people with vested interests in main-
taining the status quo may pressure researchers to pursue further scientific proof of
causation, in order to delay public health action. The role of public health is to protect
the public health interest above any other interest and, consequently, when there is evi-
dence of hazardous exposure, demands for further research can serve to jeopardize peo-
ple’s health by delaying action to address the issues. Because research can never provide
definitive answers, there will always remain some degree of uncertainty about any pur-
ported exposure-disease association. Thus, pressures that require waiting for more sci-
ence must be carefully weighed against the risks to health that continue while the science
advances.
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What can add greater credibility and strength to the opinions and recommendations of
scientists in policy circles are partnerships in which several interests come together for
a common goal. These partnerships are greatly facilitated through the construction of
steering committees including community members of an affected community at the
onset of any piece of research.

Implementing the findings of rigorous scientific study into meaningful change for human
populations is not expected to be a quick or easy task for researchers. However, through
recognition of the processes involved, building of partnerships among stakeholders, and
a long-term commitment to both quality and ethical principles, real and beneficial im-
pacts can be made.

Part 2: Case Study Example

The findings of the Sumgayit Cancer Study were shared with two primary audiences: 1)
the international community, and 2) stakeholders (the people of Azerbaijan, and the res-
idents of Sumgayit, in particular). Because of the different needs and perspectives of the
two groups, particular methods were tailored to reach each of them. A number of dif-
ferent media were used to disseminate the key findings of the study, including distribu-
tion of the completed thesis, manuscript submission to a peer-reviewed journal, and a
public forum.

5.1. Disseminating Findings

5.1.1. To Local Stakeholders
Several key methods have been identified for sharing research findings with stakeholders
in Azerbaijan, including data custodians, policy makers, researchers and the public.
Copies of the Masters thesis based on the Sumgayit Cancer Study have been provided
to key policy makers in Azerbaijan, including the MOH-BIS and the MOH-NOC. Copies
also were provided to other partners in Azerbaijan, including the WHO-LO, the UNDP
Country Office, and to the SCER.

Developing, Conducting and Disseminating Health Research

109



The meetings were attended by local partners, government representatives, researchers,
and non-governmental agencies, and thus reached a diverse audience. The thesis is avail-
able in Adobe Acrobat .pdf format on the personal website of Dr Colin Soskolne for gen-
eral accessibility.
(*Note: This is a large document, ~20MB, and may take some time to download).
http://www.ualberta.ca/~soskolne/Thesis-FINAL-UofA-Lodged-Jan6-2003.pdf

It is also available on the WHO European Centre for Environment and Health website

http://www.euro.who.int/ecehrome
(http://www.euro.who.int/healthimpact/MainActs/20020730_1)

Key international members of the research team, including James Andruchow, Colin
Soskolne and Francesca Racioppi, returned to Azerbaijan for two presentations of study
results, one at the UNDPAzerbaijan Country Office in Baku, and another at the Sumgayit
Centre for Environmental Rehabilitation in the city of Sumgayit, where questions and
concerns were addressed. A lay summary of the study and its findings was offered to all
people attending the meeting, and arrangements were made to make more available to
those who were not able to attend. The culmination of dissemination to the public oc-
curred with a press release being provided to local media.

5.1.2. To the International Community
Several presentations describing the Sumgayit Cancer Study have already been made to
the international scholarly community, including an oral presentation of the study design
at the 2001 International Society for Environmental Epidemiology (ISEE) Conference
in Garmisch-Partenkirchen, Germany, and a poster presentation of preliminary study
findings at the ISEE 2002 conference in Vancouver, Canada. In conjunction with the pre-
sentations made at the ISEE conferences, abstracts for each of the presentations were
published in the peer-reviewed journal, “Epidemiology.”

Bound copies of the Masters thesis produced from the study were presented to the WHO
European Centre for Environment and Health, the UNDP, and the Canadian Society for
International Health. As mentioned above, the thesis is available in electronic format on
the personal website of Dr Colin Soskolne.

From Theory to Practice in Environmental Epidemiology:

110



5.2. Preparing a Manuscript for Publication

Two manuscripts based on the Sumgayit Cancer Study have been prepared for submis-
sion to peer-reviewed journals. They have both been published, but only after some con-
siderable effort in responding to the critiques of anonymous peer reviewers and after
some considerable effort to find a journal willing to publish this material. The final
product is one that the research team and sponsors can be duly proud. The full citation
for each of the two published papers follows:

Andruchow JE, Soskolne CL, Racioppi F, Senthilselvan A, Makhmudov E and
Asadov A. Cancer incidence and mortality in the industrial region of Sumgayit,
Azerbaijan. International Journal of Occupational and Environmental Health
(IJOEH) 2006;12(3):234-241.

Andruchow JE, Soskolne CL, Racioppi F and Bertollini R. Capacity building for
epidemiological research in the Newly Independent State of Azerbaijan. Annals of
Epidemiology. March 2005, Vol 15(3):228-231. (PMID# 15723769)

The process of manuscript preparation and submission is described below.

5.2.1. Identifying a Paper Topic
The Sumgayit Cancer Study was a large, international collaborative project and ad-
dressed several important areas of public health: environmental cancer, data quality, and
capacity building. Thus, it was decided that three manuscripts would be submitted for
publication in order to address fully each of these important dimensions. As with most
research studies, a manuscript was prepared describing the scientific aspects of the study,
including design, methods, results, and conclusions. A second manuscript was deemed
necessary to address the serious data quality issues that were identified during the course
of the research, which have implications for the accurate generation of health statistics
in the country. Finally, a third manuscript was required to address the capacity-building
component of the project, including assessments of the goals, methods used, and results.
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5.2.2. Choosing a Suitable Journal
While the paper topics identified could have been submitted to any number of journals
with a focus on epidemiology, environmental epidemiology, international health, or can-
cer research, it was decided that the primary focus of the papers, and their unifying theme
was that of conducting epidemiological research internationally. Because of its strong
focus on international health research (epidemiology in particular) and reputation as a
high-quality and widely-read publication, the International Journal of Epidemiology was
selected as the journal to which each of the manuscripts would initially be submitted.
However, this Journal was not amenable to publishing our research. Other Journals were
approached (including the American Journal of Epidemiology, Epidemiology, and the
European Journal of Public Health), also without success. Ultimately, the Annals of Epi-
demiology became interested in publishing the one paper on “capacity building”, and the
International Journal of Occupational and Environmental Health became interested in
publishing the major “methods and results” paper (citations are provided above).

5.2.3. Preparing a Draft Manuscript
Following the identification of the International Journal of Epidemiology as the publi-
cation to which the manuscripts would initially be submitted, formatting directions for
the manuscript to be submitted were obtained. This was accomplished by visiting the
website of the journal’s publisher (http://ije.oupjournals.org/), and accessing the “In-
structions To Authors” link. Preparation of the manuscript in conformity with these in-
structions is essential.

5.2.4. Submitting the Manuscript
Following the completion of each manuscript, ensuring the full participation of all co-
authors and the clearance needed by partner agencies, the papers are submitted. Even if
submission results in rejection, the rejection often is accompanied by some level of cri-
tique, which can be helpful in revising the manuscript, either for resubmission (if invited
to do so), or for submission to another appropriate journal.
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Understanding and Keeping Informed about Epidemiology

• Supercourse: Epidemiology, The Environment, & Global Health:
This course is designed to provide an overview of epidemiology and the Internet for
medical and health-related students around the world. Supercourse is not a substitute for
the existing educational model, but a teaching-support system. It provides high quality
lectures to the teachers of students in medical, dental, nursing schools, and those in public
health. These are passionate lectures by experts in the field, and can be used directly by
teachers and students.

o Main Website: http://pcwww.liv.ac.uk/supercourse/
o Mirror Listing: http://pcwww.liv.ac.uk/supercourse/mirror/index.htm
o Russian Overview: http://pcwww.liv.ac.uk/supercourse/assist/Russian/index.htm

• “Epidemiology for the Uninitiated”: http://www.bmj.com/epidem/epid.html
o Sponsored by the British Medical Journal (BMJ)

• The Epidemiology Monitor: http://www.epimonitor.net
o The Epidemiology Monitor, published ten times each year, is the only newsletter
covering the field of epidemiology. It is written by epidemiologists for epidemiolo-
gists, and contains information not available elsewhere, articles that are quick and
easy to read, and uses an attractive, inviting-to-read design and format in print ver-
sion.

Regular features include:
� News articles - the latest updates on breaking news in epidemiology
� Book reviews - expert evaluations on the newest books by fellow
epidemiologists
� Job bank - the most comprehensive free listing of jobs available anywhere
� Career marketplace - dozens of detailed job advertisements from employers
of all kinds
� On the light side - something to smile about in each issue
� Resources - leads to free or inexpensive materials epidemiologists can use
� Notes on people - news about colleagues in the field
� EpiNetwork international - news from epidemiologists at work around
the world
� Epiware - the latest on software developments of interest to epidemiologists
� Calendar - the most complete list of events taking place in the epidemiology
community
� EpiOnline - internet developments and resources of interest to
epidemiologists

Toolkit №1: Useful Epidemiology and Public Health
Websites and Online Resources
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Relevant Public Health Organizations

World Health Organization (WHO) Online Resources:

• WHO International: http://www.who.int/
o Gives access to the WHO library and to documents related to all the main programs
and activities of WHO

• WHO Regional Office for Europe: http://www.who.dk/
o Provides information on WHO programs and activities carried out at the regional
level

• WHO European Centre for Environment and Health (ECEH), Rome Division
http://www.euro.who.int/ecehrome
o From here, one can obtain information on what WHO-ECEH is doing, and have ac-
cess to many on-line documents, including the food safety newsletter

• International Agency for Research on Cancer (IARC): http://www.iarc.fr/
o This WHO agency coordinates and conducts research on the causes of human can-
cer, the mechanisms of carcinogenesis, and develops scientific strategies for cancer
control
o Access the IARC Monographs on the Evaluation of Carcinogenic risk to Humans
and to the classifications of the evaluated agents, mixtures and exposures:
http://monographs.iarc.fr/

• International Programme on Chemical Safety: http://www.who.int/pcs/index.htm
o IPCS is a joint programme of three co-operating organizations, International Labour
Organization (ILO), United Nations Environmental Programme (UNEP) and WHO,
implementing activities related to chemical safety. From this site, it is possible to
access:

� INTOX Project: a global endeavour promoting poison control and chemical
safety and international co-operation in this field: http://www.intox.org/
� International Chemical Safety Cards (available also in Russian):
http://www.cdc.gov/niosh/ipcs/icstart.html

Other United Nations Online Resources:

• United Nations Development Programme (UNDP): www.undp.org
o The development agency of the United Nations. See Toolkit №3: Funding Agencies
for more information.
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• United Nations Environment Programme (UNEP): www.unep.org
o UNEP strives to provide leadership and encourage partnership in caring for the en-
vironment by inspiring, informing, and enabling nations and peoples to improve their
quality of life without compromising that of future generations.

• United Nations Fund for International Partnerships (UNFIP): http://www.un.org/unfip/
o Serves as the interface between the United Nations Foundation (UNF) and the
United Nations, and promotes new United Nations partnerships and alliances with a
variety of sources, including companies and foundations, as well as bilateral and
multilateral donors.

Other Agencies:

• The Centers for Diseases Control and Prevention (CDC): http://www.cdc.gov/
o The CDC (Atlanta, Georgia) is an agency of the USA Department of Health and
Human Services. Useful pages include:

� Agency for Toxic Substances and Disease Registry (ATSDR):
http://www.atsdr.cdc.gov/
� The homepage of the EPI-INFO software, which can be downloaded for free,
including its tutorial:
� http://www.cdc.gov/epiinfo/
� The CDC site for environmental health matters:
http://www.cdc.gov/node.do?id=0900f3ec8000e044&print=on

• Occupational Safety and Health Administration: http://www.osha.org/
o Provides information on occupational health-related matters, standards and regula-
tions

• US Environmental Protection Agency: http://www.epa.gov/
o Provides information on environmental issues, standards, regulations, databases

• A few of the most prestigious academic institutions for public health and environmen-
tal epidemiology are:

o Johns Hopkins School of Hygiene and Public Health:
http://www.jhsph.edu/dept/EHS/
o The London School of Hygiene and Tropical Medicine: http://www.lshtm.ac.uk/
o The Harvard School of Public Health:
http://www.hsph.harvard.edu/
o The University of North Carolina at Chapel Hill
http://www.unc.edu/
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Online Databases and Literature Sources

*The descriptions below have been extracted from the websites of each of the following online databases.

Health InterNetwork (HIN):
http://www.healthinternetwork.net/
The Health InterNetwork was created to bridge the "digital divide" in health, ensuring
that relevant information - and the technologies to deliver it - are widely available and
effectively used by health personnel: professionals, researchers and scientists, and policy
makers. Launched by the Secretary General of the United Nations in September 2000
and led by the WHO, the Health InterNetwork has brought together public and private
partners under the principle of ensuring equitable access to health information. The core
elements of the project are content, Internet connectivity and capacity building.

Health InterNetwork Access to Research Initiative (HINARI):
As the first phase of making vital health content available, the Health InterNetwork pro-
vides a vast library of the latest and best information on public health: more than 2,000
scientific publications, one of the world's largest collections of biomedical literature.

This collection is available through the efforts of WHO together with the 6 biggest bio-
medical publishers: Blackwell, Elsevier Science, the Harcourt Worldwide STM Group,
Wolters Kluwer International Health & Science, Springer Verlag and John Wiley. It has
been described by WHO Director-General Dr Gro Harlem Brundtland as "perhaps the
biggest step ever taken towards reducing the health information gap between rich and
poor countries."

Public institutions in two groups of countries can sign up for the Health InterNetwork
Access to Research Initiative. The country lists are based on GNP per capita (World
Bank figures, 1998). Institutions in countries with GNP per capita below $1000 are eli-
gible for free access to the literature. Institutions in countries with GNP per capita be-
tween $1000-$3000 are eligible for access at reduced prices.

Within these countries HINARI will benefit bona fide academic, research and govern-
ment institutions. Eligible institutions whose staff and students may have access to the
journals are: schools of medicine, nursing, public health and pharmacy; universities;
health and medical research institutes; government offices working in the health sector,
and medical libraries. Participating institutions need computers connected to the Internet
with a high-speed (56k baud rate or higher) link.

Joining the initiative is possible through the use of an online registration form. Only
one registration is required per institution. An agreement will be sent to all institutions
which register, which requires a signature for terms of use, and instructions for getting
started. If your institution is not eligible for access to journals through HINARI, you
may be eligible through another initiative. See the HIN website for more details.
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The Cochrane Library:
http://www.update-software.com/clibng/cliblogon.htm
The Cochrane Library consists of a regularly updated collection of evidence-based med-
icine databases, including The Cochrane Database of Systematic Reviews - evidence
based systematic reviews prepared by the Cochrane Collaboration which provide high
quality information to people providing and receiving care and those responsible for re-
search, teaching, funding and administration at all levels.

Healthy People 2010 & Environmental Health
http://www.phf.org/EH/index.htm
This site is part of a national, public-private effort to provide easy access to information
useful in the development of environmental health objectives and for other environmental
health planning projects. It focuses on the six major topic areas within the Healthy Peo-
ple 2010 Environmental Health Focus Area: Outdoor Air Quality, Water Quality, Toxics
and Wastes, Healthy Homes and Healthy Communities, Infrastructure and Surveillance,
and Global Environmental Health.

ISI Web of Knowledge:
http://isi4.isiknowledge.com/
Introduced in May 2001, the ISI Web of KnowledgeSM is a powerful Web-based plat-
form providing coverage of the highest quality content while maintaining and improving
the access and links between users of scholarly information and additional repositories
of relevant research. This single, sophisticated platform extends and deepens the research
coverage available through one resource by integrating journal, patent, proceedings, and
life science literature with Web resources and other scholarly content.

MEDLINE (available through PubMed):
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi
MEDLINE is the National Library of Medicine’s (NLM) premier bibliographic database
covering the fields of medicine, nursing, dentistry, veterinary medicine, the health care
system, and the preclinical sciences. MEDLINE contains bibliographic citations and
author abstracts from more than 4,600 biomedical journals published in the United States
and 70 other countries. The file contains over 11 million citations dating back to the
mid-1960's. Coverage is worldwide, but most records are from English-language sources
or have English abstracts. Citations prior to the mid-1960s can be found in NLM's
OLDMEDLINE database.

NLM Gateway:
http://gateway.nlm.nih.gov/gw/Cmd
The NLM Gateway is a Web-based system that lets users search simultaneously in mul-
tiple retrieval systems at the U.S. National Library of Medicine (NLM). It allows users
of NLM services to initiate searches from one Web interface, providing "one-stop search-
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ing" for many of NLM's information resources or databases. One target audience for the
Gateway is the Internet user who is new to NLM's online resources and does not know
what information is available there or how best to search for it. This audience may in-
clude physicians and other health care providers, researchers, librarians, students, and in-
creasingly, patients, their families, and the public. Other users may find the Gateway
useful for an overall search of NLM's information resources. Some searchers may locate
what they need immediately, while others will utilize the Gateway as an adjunct tool to
other NLM search services such as PubMed® and MEDLINEplus®.

OLDMEDLINE (available through NLM Gateway):
http://gateway.nlm.nih.gov/gw/Cmd
OLDMEDLINE contains citations to articles from international biomedical journals cov-
ering the fields of medicine, preclinical sciences and allied health sciences during the pe-
riod 1957 through 1965. Search OLDMEDLINE via the NLM Gateway.

PubMed:
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi
PubMed provides access to bibliographic information which includes
MEDLINE as well as:

• The out-of-scope citations (e.g., articles on plate tectonics or astrophysics) from
certain MEDLINE journals, primarily general science and chemistry journals,
for which the life sciences articles are indexed for MEDLINE.

• Citations that precede the date that a journal was selected for MEDLINE indexing.

• Some additional life science journals that submit full text to PubMedCentral and re-
ceive a qualitative review by NLM.

WHO Health for All Database (WHO-HFA):
http://data.euro.who.int/hfadb/

• From this site you can download for free the WHO Health for All statistics database,
which provides time series statistics on key health indicators, at a national, sub-regional
and regional basis.
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Professional Organizations
(Note: A selection, likely incomplete)

European Public Health Association (EUPHA):
www.eupha.org
The European Public Health Association, or EUPHA in short, is an umbrella organization
for public health associations in Europe. EUPHA was founded in 1992. EUPHA is an
international, multidisciplinary, scientific organization, bringing together around 9000
public health experts for professional exchange and collaboration throughout Europe.
We encourage a multidisciplinary approach to public health.

Objectives/aims:

• To promote and strengthen public health research and practice in Europe

• To improve communication between policymakers, researchers and practitioners

• To provide a platform for the exchange of information, experience and research

• To encourage and promote effective European joint research and other activities

in the field of public health research and health services research in Europe

EUPHA publishes a scientific journal four times a year entitled European Journal of
Public Health (EJPH). The EJPH does not only publish refereed original articles, but also
provides a forum for discussion and debate of current international public health issues
with a focus on the European region. EUPHA convenes a scientific conference every
year, bringing together public health experts throughout Europe and beyond. The con-
ferences offer a platform for the exchange of information and an opportunity for inter-
national research groups to meet and present their work.

EUPHA encourages the creation of sections for specific public health themes, which are
international and open to all regular EUPHA members. The goal is to bring together re-
searchers and public health professionals working in the same field for the exchange of
information and the setting up of joint policies, reports and research.

Toolkit №2: Professional Organizations and International
Opportunities for Environmental Epidemiologists
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Current sections:

• Health promotion

• Food and nutrition

• Epidemiology

• Social security and health

• Youth

• Public health practice and policy

• Health services research

To contact EUPHA:

Drieharingstraat 6, Postbox 1568
3500 BN Utrecht
The Netherlands
Telephone : +31302729709
Fax : +31302729729
Email : d.zeegers@nivel.nl

International Association for Impact Assessment (IAIA):
www.iaia.org
IAIA is the International Association for Impact Assessment, organized in 1980 to bring
together researchers, practitioners, and users of various types of impact assessment from
all parts of the world. IAIA involves people from many disciplines and professions. Its
members include corporate planners and managers, public interest advocates, govern-
ment planners and administrators, private consultants and policy analysts, university and
college teachers and their students.

One of the unique features of IAIA is the mix of professions represented, which provides
outstanding opportunities for interchange: to advance the state of the art and science of
impact assessment in applications ranging from local to global to develop international
and local capability to anticipate, plan and manage the consequences of development to
enhance the quality of life for all.
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IAIA members now number more than 2,500 and represent more than 100 countries.
Organizations are active in Brazil, Cameroon, Central and Eastern Europe, Japan, New
Zealand, Nigeria, Ontario, Quebec, Senegal, South Africa, and the United States. Inter-
national conferences are held annually. Regional conferences are organized to make in-
formation exchange and networking opportunities available to those who might not be
able to attend the international conferences, as well as to focus attention to specific issues.
Training programs are held regularly in conjunction with IAIA international conferences.
These range from one day to one week in duration and deal with a variety of impact as-
sessment issues.

IAIA’s quarterly journal, Impact Assessment and Project Appraisal (IAPA), contains a va-
riety of peer-reviewed research articles, professional practice ideas, and book reviews of
recently published titles. IAPA provides a one-source link to the latest ideas in the wide-
ranging field of impact assessment.

IAIA has entered into strategic partnerships with a number of national and international
organizations. Among these are The Netherlands Association for Environmental Profes-
sionals (VVM), the World Bank, various United Nations organizations, the Canadian
International Development Agency (CIDA), the U.S. Council on Environmental Quality
(CEQ), and the Canadian Environmental Assessment Agency (CEAA). These partner-
ships have been mutually beneficial, enabling the IAIA to accomplish jointly a number
of projects that the organization likely would not have been able to undertake alone.

IAIA activities seek to (1) develop approaches and practices for comprehensive and in-
tegrated impact assessment, (2) improve assessment procedures and methods for prac-
tical application, (3) promote training of impact assessment and public understanding of
the field, (4) provide professional quality assurance by peer review and other means,
and (5) share information networks, timely publications, and professional meetings.

For information about membership or answers to questions about IAIA, contact the
International Headquarters, info@iaia.org.

International Headquarters
1330 23rd Street South, Suite C
Fargo, ND 58103 USA
Phone: 1-701-297-7908
Fax: 1-701-297-7917
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International Clinical Epidemiology Network (INCLEN):
www.inclen.org
INCLEN comprises health specialists concerned with the availability, effectiveness and
efficiency of health care in their home countries. Created in 1980 as a project of The
Rockefeller Foundation, INCLEN has been an independent non-profit organization since
1988. For 21 years INCLEN has helped clinicians and other scientists obtain the knowl-
edge and tools to improve the health of people in the developing world. Through care-
fully designed training and other support, INCLEN helps them critically to assess the
factors that determine the most effective prevention and treatment strategies.

Today our membership includes 64 medical institutions in 26 countries throughout the
world. The multi-disciplinary faculty includes clinical epidemiologists, health social
scientists, biostatisticians, and clinical economists, each of whom believes that fighting
disease in an age of limited financial resources depends on integrating the principles of
clinical epidemiology into his or her practice.

INCLEN provides a forum for researchers to discuss critical health issues through edu-
cational programs, global meetings, and an international communications network. It
supports young researchers and provides network members opportunities to participate
in collaborative clinical studies. As a partnership of clinicians and health scientists who
are trained to use and produce the best possible evidence in their medical decision mak-
ing, INCLEN can have a profound impact on health care practices globally.

INCLEN, Inc. Office
1420 Walnut St., Suite 411
Philadelphia, PA 19102-4003, U. S. A.
inclen@inclen.org
Phone: 1-215-222-7700
Fax: 1-215-222-7741

International Society of Exposure Analysis (ISEA):
www.iseaweb.org
The International Society of Exposure Analysis (ISEA) was established in 1989 to foster
and advance the science of exposure analysis related to environmental contaminants,
both for human populations and ecosystems. The membership promotes communication
among all disciplines involved in exposure analysis, recommends exposure analysis ap-
proaches to address substantive or methodological concerns, and works to strengthen
the impact of exposure assessment on environmental policy.
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Any individual with a professional interest in exposure analysis is invited to join. The
Society seeks broad participation from various disciplines such as: exposure assessment,
chemistry, biochemistry, risk assessment, biostatistics, physiology, toxicology, epidemi-
ology, ecology, environmental engineering, and others. You may join by submitting an
application and the annual membership fee to the Treasurer of the Society. Students and
international professionals with an interest in exposure assessment are especially en-
couraged to join.

Upon joining, the ISEA, members are entitled to the following benefits: a one-year sub-
scription to the Journal of Exposure Analysis and Environmental Epidemiology (6 is-
sues); Increased opportunities for scientific exchange, through the ISEA’s website and
at the annual Scientific Conference and General Meeting; The quarterly ISEA newsletter;
Voting privileges in election of officers/councillors.

Application forms can be downloaded from the ISEA website. They can then be printed,
completed, and mailed to the following address.

International Society of Exposure Analysis
c/o JSI Research and Training Institute
44 Farnsworth Street
Boston, MA 02210-1211 USA
Phone: 617-482-9485 Fax: 617-482-0617

Copies of the application form from can be requested from carol_rougvie@jsi.com
of JSI, Secretariat of ISEA. Please include a fax number to have the application
form faxed to you.

International Society for Environmental Epidemiology (ISEE):
http://www.iseepi.org
The International Society for Environmental Epidemiology (ISEE) provides a forum for
the discussion of problems unique to the study of health and the environment. With
membership open to environmental epidemiologists and other scientists worldwide, ISEE
provides a variety of forums for discussions, critical reviews, collaborations and educa-
tion on issues of environmental exposures and their human health effects. These include
annual meetings, newsletters, workshops and liaisons with academic, governmental,
inter-governmental, non-profit and business institutions.
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Topics addressed by ISEE members include environmental exposures (e.g. air pollution,
hazardous waste, metals, pesticides, radiation), health effects (e.g. cancer, cardiovascular
disease, neurological effects, reproductive effects), methodology (e.g. biomarkers, eco-
logic investigations, experimental design, exposure/dose assessment, meta-analysis, risk
assessment, statistics), environment-gene interactions, and ethics and law.

To foster the study of health and the environment, ISEE encourages and supports the
following:

• Epidemiological studies on the health effects of environmental exposures

• Communication among epidemiologists, toxicologists, exposure analysts, and

other environmental scientists and moral philosophers worldwide

• Innovative approaches to substantive or methodological problems and applications

of environmental epidemiology

• The use of environmental epidemiology to inform public policy

• Involvement of scientists from developing countries in ISEE activities, reduced

dues for members from developing countries and establishment of regional ISEE

chapters throughout the developing world (e.g., Central and Eastern Europe, Latin

America and the Caribbean, and for the Eastern Mediterranean)

ISEE Secretariat, JSI Research & Training Institute
44 Farnsworth Street, Boston, Massachusetts, USA.
Contact: Carol Rougvie:
Telephone: +1-617-482-9485
Fax: +1-617-482-0617
Email: iseepi@jsi.com

A regional chapter for the Caucasus region had been established in Azerbaijan, providing
an excellent opportunity for researchers in this region to have contact with a well-estab-
lished and knowledgeable group of peers. For more information about this initiative,
please contact:
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Dr Samaya Ismayilova
6, Mushfig st., ap 4, Zeynalabdin set.
Sumgayit, 373263 Azerbaijan
Phone: 99 450 321 5676
Email: ismayilovasy@hotmail.com

Associazione Italiana di Epidemiologia (Italian Epidemiological Association):
http://www.epidemiologia.it/
One of the more active and pioneering epidemiological associations in the world.

For more information, please contact:

c/o CPO - Piemonte
Via San Francesco da Paola, 31 - 10123 TORINO
011-6333860 (dir)
011-6333863 (segr)
011-6333861 (fax)
segreteria.aie@cpo.it

International Opportunities for Study and Development
Erasmus Summer Programme:
www.erasmussummerprogramme.nl
To improve epidemiological expertise in all countries of Europe, and particularly those
in Eastern Europe, the Netherlands Institute for Health Sciences (NIHES) offers limited
fellowships to young, talented and motivated clinicians, epidemiologists and public
health professionals to participate in the Erasmus Summer Programme.

The Erasmus Summer Programme comprises modules on biostatistics, clinical research,
public health, genetics and epidemiology taught by leading international experts. The
first week provides introductory courses, the second week is devoted to methodology
courses and the third week offers advanced courses. It is possible to mix and match
courses from different disciplines in order to design your own individual programme.
Courses are held in the Erasmus MC, Rotterdam, the Netherlands. More information
can be found on the website: http://www.nihes.nl.
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United States Agency for International Development (USAID):
http://www.usaid.gov/
Human capacity development is a fundamental building block of any stable society. Ed-
ucation and training are required to enable full participation in community, national and
global development. A nation's ability to contribute to the world economy, as well as to
manage its own, is directly related to the development of its human resources.

The Center for Human Capacity Development is responsible for implementing the
Agency's goal of "Building Human Capacity Through Education and Training". The
Center provides field support, technical leadership and research to help nations and field
missions improve education and training and to help develop stable, democratic countries
with thriving market economies and healthy, well educated families.

The Center for Human Capacity Development has Strategic Objectives in the areas of:

• Basic Education

• Higher Education, Partnerships and Skills for Employment

• Telecommunications

• Training

For more information on these programs, see:
http://www.usaid.gov/our_work/education_and_universities/
USAID provides economic and humanitarian assistance around the world. It does this by
administering the official United States Government bilateral assistance program. Each
USAID-funded activity must meet a specific USAID strategic objective. This web site,
and the individual USAID office in the country where it provides assistance, can provide
you with more details about USAID programs. In some instances, specific USAID ac-
tivities may include some training in order to achieve a specific goal or objective. This
may or may not be the case in your home country. However, please note: USAID does
not provide scholarships directly to individuals.
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The following is a list of Internet resources regarding financial assistance or schol-
arships for international students, provided courtesy of USAID. Please see the re-
spective websites for more information.

U.S. State Department, Bureau of Educational and Cultural Affairs (ECA):
http://exchanges.state.gov/education/
The Bureau of Educational and Cultural Affairs (ECA) fosters mutual understanding be-
tween the United States and other countries through international educational and train-
ing programs. The bureau does so by promoting personal, professional, and institutional
ties between private citizens and organizations in the United States and abroad, as well
as by presenting U.S. history, society, art and culture in all of its diversity to overseas au-
diences.

U.S. State Department, Bureau of Educational and Cultural Affairs
U.S. Department of State SA-44
301 4th Street, SW, Room 246
Washington, DC 20547
Telephone: 202-205-0525
Fax: 202-260-7985

The Association of International Educators (NAFSA):
http://www.nafsa.org/
NAFSA: Association of International Educators promotes the exchange of students and
scholars to and from the United States. The Association sets and upholds standards of
good practice and provides professional education and training that strengthen institu-
tional programs and services related to international educational exchange. Additionally,
they house publications on U.S. institutions of higher education and other sources that
offer financial aid and possible sponsorships.

NAFSA: Association of International Educators
1307 New York Avenue, N.W., Eighth Floor
Washington, D.C. 20005-4701 USA
Telephone: 202-737-3699
Fax: 202-737-3657
inbox@nafsa.org
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The National Science Foundation (NSF):
http://www.nsf.gov/home/int/
The National Science Foundation is an independent U.S. government agency responsible
for promoting science and engineering through programs that invest over $3.3 billion per
year in almost 20,000 research and education projects in science and engineering.
Research and education in science and engineering benefit immensely from international
cooperation. NSF enables and encourages U.S. scientists, engineers, and their institu-
tions to avail themselves of opportunities to enhance their research and education pro-
grams through international cooperation. NSF also provides opportunities for future
generations of U.S. scientists and engineers to gain the experience and outlook they will
need to function productively in an international research and education environment. In-
ternational Dimensions of NSF Research and Education, which documents highlights
of accomplishments from NSF international activities, is now available.

The NSF supports international research and education through a variety
of programs that include:

• Fellowships

• Travel grants

• Summer Institutes

• Workshops

• Research and education projects

• Antarctic projects

National Science Foundation
4201 Wilson Blvd.
Arlington, VA 22230 USA
Telephone: (703) 306-1234
http://www.nsf.gov

Interagency Working Group on U.S. Government-Sponsored
International Exchanges & Training (IAWG):
http://www.iawg.gov
The purpose of the IAWG is to recommend measures for improving the coordination, ef-
ficiency, and effectiveness of United States Government-sponsored international ex-
changes and training.
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Specifically, the IAWG is tasked to:

• establish a clearinghouse to improve data collection and analysis of international

exchanges and training;

• promote greater understanding of and cooperation on common issues and chal-

lenges faced in conducting international exchanges and training programs;

• identify administrative and programmatic duplication and overlap of activities by

the various United States Government agencies involved in government-sponsored

international exchanges and training programs;

• develop a coordinated strategy for all government-sponsored international ex-

changes and training programs;

• develop recommendations on performance measures for all United States Govern-

ment-sponsored international exchanges and training programs;

• develop strategies for expanding public and private partnerships in, and leveraging

private sector support for, United States Government-sponsored international ex-

changes and training activities.

Interagency Working Group on U.S. Government-Sponsored
International Exchanges and Training
301 4th Street, SW, Room 320
Washington, DC 20547
Telephone: 202-260-5124
Fax: 202-260-5122
Email: IAWGMail@pd.state.gov

The World Bank/Joint Japan Graduate Scholarship Program (WBGSP):
www.worldbank.org
In l987, the World Bank, with funding from the Japanese Government established the
World Bank Graduate Scholarship Program (WBGSP) for graduate studies in subjects
related to economic development. This program awards scholarships to individuals from
World Bank member countries to undertake graduate studies at universities renowned for
their development research and teaching.
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More information is available at http://www.worldbank.org/wbi/scholarships/

The World Bank Joint Japan/World Bank Graduate Scholarship Program
1818 H Street, NW - MSN J4-402
Washington, DC 20433 USA
Telephone.: 202-473-6849:
Fax: 202-522-4036
Email: jjwbgsp@worldbank.org

National Security Education Program (NSEP),
Academy for Educational Development:
www.aed.org
Every year, AED administers a range of programs that expand the horizons of their par-
ticipants through support of education and intercultural exchange. It administers:

• professional exchange programs for visitors from around the world;

• fellowships for U.S. graduate students to study the languages and cultures of coun-

tries not typically studied;

• fellowships for minority students pursuing careers in public service; and

• fellowships to develop leadership capacity in NGOs.

More information is available at
http://www.aed.org/Education/
AED Headquarters
1825 Connecticut Ave., NW
Washington, D.C. 20009-5721
Tel. 202-884-8000
Fax 202-884-8400
admindc@aed.org
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(Note: A selection, likely incomplete)

Bill & Melinda Gates Foundation:
www.gatesfoundation.org
The Bill & Melinda Gates Foundation is dedicated to improving people's lives by sharing
advances in health and learning with the global community. The foundation was created
in January of 2000, through the merger of the Gates Learning Foundation, which focused
on expanding access to technology through public libraries, and the William H. Gates
Foundation, which focused on improving global health. Led by Bill Gates' father,
William H. Gates, Sr., and Patty Stonesifer, the Seattle-based foundation has an endow-
ment of approximately $24 billion.

Of particular relevance to readers of this textbook is the Global Health Program, which
directs its resources to:

• Promote research and development of health technologies that will accelerate pre-

vention, elimination or eradication of diseases, as well as increase their affordability

in low-resource settings

• Support programs that demonstrate effectiveness and feasibility of wide scale im-

plementation of innovative health interventions, allowing other organizations and

governments to confidently invest in similar models

• Encourage sustainable access by developing countries to existing and future health

technologies interventions through catalytic financing mechanisms

• Increase visibility of effective public health approaches and strengthen support for

public health leadership in developing countries

The Global Health Program provides funding in three major priority areas: 1) Infectious
Diseases; 2) HIV/AIDS and Tuberculosis; and 3) Reproductive and Child Health. Or-
ganizations working within these priority areas may submit a Letter of Inquiry. Please
note that the foundation does not accept unsolicited proposals. Initiatives selected for
funding will be those which, to the greatest extent possible:

• Address important disease burdens in the poorest countries;

• Offer an opportunity to achieve leverage, catalyzing a larger response or mobiliz-

ing new resources to improve health;

Toolkit №3: Funding Agencies
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• Form creative partnerships or coalitions to achieve project objectives;

• Have global relevance or provide results which transcend any country or regional

focus;

• Result in measurable benefits to impoverished groups;

• Focus on interventions with high potential cost-effectiveness; and,

• Ensure broad dissemination and utilization of results and lessons learned.

Current priorities do not include the following:

• Construction or procurement of equipment for health facilities or research labo-

ratories;

• Endowments or core funding to support institutions;

• Support for recurrent costs of personnel or health service delivery;

• Interventions that will provide substantial or earlier health benefits for industrial-

ized countries; and

• Support for ongoing programs.

Letters of inquiry may be submitted electronically (info@gatesfoundation.org) or by
mail (Grants Inquiry Coordinator, P.O. Box 23350, Seattle, WA 98102 USA).

Canadian International Development Agency (CIDA):
www.acdi-cida.gc.ca
CIDA supports sustainable development activities in order to reduce poverty and to con-
tribute to a more secure, equitable and prosperous world. Development is a complex,
long-term process that involves all of the world's people, governments and organizations
at all levels. Working with partners in the private and public sectors in Canada and in
developing countries, and with international organizations and agencies, CIDA supports
foreign aid projects in more than 100 of the poorest countries of the world. The objective
is to work with developing countries and countries in transition to develop the tools to
eventually meet their own needs.
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CIDA has Program Branches for each of the following areas:
http://www.acdi-cida.gc.ca/cidaweb/acdicida.nsf/En/JUD-112911223-LTK

• Africa and the Middle East

• La Francophonie

• Americas

• Asia

• Canadian Partnership

• Central and Eastern Europe

• Multilateral

Canadian International Development Agency
200 Promenade du Portage
Hull, Quebec
K1A 0G4
Tel: 1-819-997-5006
Fax: 1-819-953-6088
E-mail: info@acdi-cida.gc.ca

Country Analytic Work (CAW):
http://www.countryanalyticwork.net
The CAW website has been developed to facilitate coordination and cooperation among
countries and donors with goals toward improving development impact and cost-effec-
tiveness for both capacity building and knowledge sharing. Country analytic work en-
compasses the analysis and advice necessary to strengthen policy dialogue, develop and
implement country strategies, and carry out sound lending operations. Through an active
exchange of information, all partners stay up to date on development challenges and
successes in a particular country or region with the benefit of common thematic activities
and diverse opinions.

The CAW website provides:

• a Document Library with access to project documents from partner agencies;

• Contact Points for the agency people with whom to communicate;

• Main Product Toolkits for the main diagnostic products;

• Procedures for conducting analytic work; and

• Examples of Best Practices; plus more to explore.
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The partners who maintain the CAW website are committed to expanding inter-agency
cooperation on country analytic work in various areas. CAW believes that its active par-
ticipation in this knowledge sharing exercise will improve its capacity to serve client's
needs for technical assistance and policy reform as well as provide the general public
with insight as to how it performs its work. For more information on CAW’s Partner
Agencies, please visit the “Partners” page on the website.

An extensive list of contacts is available on the website.

Danish International Developmental Assistance (DANIDA):
www.ngo.dk
Danish International Developmental Assistance (DANIDA) is the part of the Danish
Ministry of Foreign Affairs which administrates the Danish development aid.
Compared to its size, Denmark is one of the biggest donors of development aid in the
world. The developmental aid amounts to more than 1% of the Gross National Product
(GNP). The aid for the year 2000 equivalents 12 billion Danish crowns (1.5 billion US
dollars). The money is not only used on developmental projects, but also on emergency
aid, information activities in Denmark, and cultural co-operation and exchange etc. A
large part of the aid is managed by the Danish non-governmental organizations (NGOs).

On the website, you can find information in English about the Danish organizations that
work in and with third world countries. On the website you can find the large and the
small, the known and the unknown, the national and the non-governmental organizations.
The website is a catalogue of Danish organizations, initiatives, and research centres

from Danish Red Cross, and DANIDA, to the Danish Centre for Human Rights and Bi-
cycles For Senegal. Ngo.dk is produced by u-land.dk. U-land.dk is open to all Danish
organizations that want to make active use of the projects that the association develops.
The organizations that you can find in ngo.dk's database are responsible for updating
the information, which can be accessed on http://www.u-land.dk

For questions or criticism please contact:
Helle Jardenna Lyhne, helle@u-land.dk
Borgergade 14, 1
DK1300 Copenhagen K, Denmark
Phone: (+45) 77 31 01 22
E-mail: u-land@u-land.dk
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Department for International Development (DFID):
http://www.dfid.gov.uk/
DFID can provide assistance in response to natural and technological disasters anywhere
outside the UK. Other humanitarian assistance including the response to complex po-
litical emergencies is limited to developing countries and the countries in transition of
Central and Eastern Europe and Central Asia.

DFID's emergency funds are available for:

• Rapid onset disaster relief (definition at Annex D)

• Gradual onset disaster response

• Complex political emergencies, technological, or natural disasters

• Natural and technological disaster preparedness, prevention and mitigation

• Post disaster repair and rehabilitation

• Conflict preparedness, prevention and reduction, and mitigation

• Policy and institutional development, including monitoring and evaluation, train-

ing and research in all the above areas

• Geographical range

Registered charities, and other established bodies (such as academic institutions and
companies) in UK, rest of Europe, and elsewhere are eligible to receive DFID emergency
aid funds. Also eligible are inter-governmental bodies and agencies of the United Na-
tions and Red Cross/Red Crescent systems.

Correspondence to the Secretary of State and Parliamentary Under-Secretary of State,
and to DFID senior management, should be sent to:

DFID, 1 Palace Street, London SW1E 5HE, United Kingdom
Telephone: 44 (0) 20 7023 0000 (Switchboard)
Fax: 44 (0) 20 7023 0019
Email: enquiry@dfid.gov.uk
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Deutsche Gesellschaft für Technische Zusammenarbeit (GTZ):
www.gtz.de
The Deutsche Gesellschaft für Technische Zusammenarbeit (GTZ) GmbH is a govern-
ment-owned corporation for international cooperation with worldwide operations.
GTZ’s aim is to positively shape the political, economic, ecological and social develop-
ment in our partner countries, thereby improving people’s living conditions and
prospects. Through the services it provides, GTZ supports complex development and re-
form processes and contributes to global sustainable development.

The GTZ was founded in 1975 as a corporation under private law. The German Federal
Ministry for Economic Cooperation and Development (BMZ) is its main financing or-
ganization. GTZ also undertakes commissions for other government departments, for
governments of other countries, for international clients such as the European Commis-
sion, the United Nations or the World Bank, as well as for private-sector corporations.
The GTZ operates on a public-benefit basis. Any surpluses are exclusively rechanelled
into its own development-cooperation projects.

The organization has more than 10,000 employees in around 130 countries of Africa,
Asia, Latin America, in the Eastern European countries in transition and the New Inde-
pendent States. Around 8,500 are locally-contracted nationals (“national personnel”).
The GTZ maintains its own field offices in 63 countries. Some 1,000 people are em-
ployed at Head Office in Eschborn near Frankfurt am Main.

To contact Deutsche Gesellschaft für Technische Zusammenarbeit (GTZ) GmbH:
Mail: l Dag-Hammarskjöld-Weg 1-5 l 65760 Eschborn
Telephone: 49/(0)6196/79-0 l Fax: 49/(0)6196/79-1115

Or fill out the online contact form at:
http://www.gtz.de/en/kontakt/684.htm

European Bank for Reconstruction and Development (EBRD):
http://www.ebrd.org/
The European Bank for Reconstruction and Development was established in 1991 when
communism was crumbling in Central and Eastern Europe and ex-soviet countries
needed support to nurture a new private sector in a democratic environment. Today the
EBRD uses the tools of investment to help build market economies and democracies in
27 countries from central Europe to central Asia.
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The EBRD is the largest single investor in the region and mobilises significant foreign
direct investment beyond its own financing. It is owned by 60 countries and two inter-
governmental institutions. But despite its public sector shareholders, it invests mainly
in private enterprises, usually together with commercial partners.

It provides project financing for banks, industries and businesses, both new ventures and
investments in existing companies. It also works with publicly owned companies, to
support privatisation, restructuring state-owned firms and improvement of municipal
services. The Bank uses its close relationship with governments in the region to promote
policies that will bolster the business environment. The mandate of the EBRD stipulates
that it must only work in countries that are committed to democratic principles. Respect
for the environment is part of the strong corporate governance attached to all EBRD in-
vestments.

Every EBRD investment must

• Help move a country closer to a full market economy: the transition impact

• Take risk that supports private investors and does not crowd them out

• Apply sound banking principles

Through its investments, the EBRD promotes

• Structural and sectoral reforms

• Competition, privatisation and entrepreneurship

• Stronger financial institutions and legal systems

• Infrastructure development needed to support the private sector

• Adoption of strong corporate governance, including environmental sensitivity

Functioning as a catalyst of change, the EBRD

• Promotes co-financing and foreign direct investment

• Mobilises domestic capital

• Provides technical assistance
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Contact Information:

EBRD Headquarters
One Exchange Square
London EC2A 2JN, United Kingdom
Switchboard Telephone: +44 20 7338 6000
Central Fax: +44 20 7338 6100
Telex: 8812161 EBRD L G
SWIFT: EBRDGB2L

General enquiries about the Bank:
Tel: +44 20 7338 6372
Fax: +44 20 7338 6690
Email: generalenquiries@ebrd.com

European Community (EC):
http://europa.eu.int/
The EC has a number of programmes and activities designed to facilitate development,
including:

• Europe Aid: http://europa.eu.int/comm/europeaid/projects/
o Contained here is a list of projects and programmes of Europe Aid, sorted by
countries, geographic regions, and themes.
o For more information on Europe Aid, please see the following FAQ (frequently
asked questions) webpage:
http://europa.eu.int/comm/europeaid/general/faq_en.htm
o An example of one such programme for Eastern Europe is the Tacis Programme

• Tacis Programme:
http://europa.eu.int/comm/europeaid/projects/tacis/index_en.htm

o The EU's relations with the countries of Eastern Europe and Central Asia
(EECA) were underpinned in 1991 through a programme of technical assis-
tance called Tacis. The Programme supports the process of transition to mar-
ket economies and democratic societies in the EECA countries, and in the
first eight years of its operating, committed a total of Euro 4,226 million of
funding to projects.
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Until the end of 2006, its focus was on key areas of activity in the region, namely:

• Support for institutional, legal and administrative reform.

• Support for the private sector and assistance for economic development.

• Support for addressing the social consequences of transition.

• Development of infrastructure networks.

• Nuclear safety.

• Promotion of environmental protection and management of natural resources.

• Development of the rural economy.

The programme is multi-faceted and over time a number of special sub programmes
have been developed. At any given time there are hundreds of on-going projects across
all sectors, countries and regions, some examples of which are available as case studies.
The countries covered by the European Union's co-operation programmes in Eastern
Europe and Central Asia are: Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyr-
gyzstan, Moldova, Mongolia, Russian Federation, Turkmenistan, Tajikistan, Ukraine
and Uzbekistan.

General information on the European Commission is available as follows:
Telephone: 00 800 678 91011
E-mail: mail@europe-direct.cec.eu.int

An extensive list of contacts for each of EC’s associated agencies can also be found on
the website.

The Hewlett-Packard Corporation (HP):
www.hp.com
The Hewlett-Packard Corporation provides funding for a number of philanthropic objec-
tives in different regions of the world. One of these development regions is Europe,
Middle East, and Africa (EMEA). The goal of the EMEA Program is to help fulfil
Hewlett-Packard's citizenship objectives through a sustained, conscientious program of
corporate giving that addresses long-term societal needs while earning goodwill and re-
spect for the company.
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Some of the objectives include:

• to improve the quality of education with emphasis on the science, engineering

fields;

• to accelerate the process of innovation in teaching curricula, and helping with

scientific and technical discovery in the public domain;

• to support initiatives addressing societal needs (disadvantaged minorities,

handicapped people).

These objectives are achieved through the following means:

• grant programs
o preference is given to equipment grants which have a clear philanthropic intent
within the program goals described above.
o grantees must be non-profit or educational institutions, request from individuals
are not considered

• digital community Centres and digital villages
o they are created on an on-going basis to help underserved communities in
Europe, Middle-East and Africa to access education through information
technologies.

Contact information and grant applications for non-profit institutions or organizations in
the regions of Europe, Middle East, and Africa are available on the HP website:
http://government.hp.com/grants.asp?agencyid=136

For more information, email HP at philanthropy_ed@hp.com.

International Development Research Centre (IDRC), Canada:
http://www.idrc.ca/
The International Development Research Centre (IDRC) is a public corporation created
in 1970 to help developing countries find long-term solutions to the social, economic, and
environmental problems they face. IDRC's mandate is to initiate, encourage, support,
and conduct research into the problems of the developing regions of the world and into
the means for applying and adapting scientific, technical, and other knowledge to the
economic and social advancement of those regions.
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IDRC's objectives:

• to assist scientists in developing countries to identify sustainable long-term, prac-

tical solutions to pressing development problems.

• to mobilize and strengthen the research capacity of developing countries, partic-

ularly capacity for policies and technologies that promote healthier and more pros-

perous societies, food security, biodiversity, and access to information.

• to develop links among developing-country researchers, and provide them access

to the results of research around the globe, in particular through developing and

strengthening the electronic networking capacity of institutions in developing coun-

tries that receive IDRC funding.

• to ensure that the products from the activities it supports are used by communities

in the developing world, and that existing research capacity is used effectively to

solve development problems.

To achieve these objectives, IDRC funds the work of scientists working in universities,
private enterprise, government, and nonprofit organizations in developing countries and
provides some support to regional research networks and institutions in the Third World.
This support is designed to build a corps of researchers in each country and to help de-
velop the networks of people and institutions that can undertake effective research and
use the results of research to effect change.

For more information, please contact info@idrc.ca

The Rockefeller Foundation:
www.rockfound.org
The Rockefeller Foundation is a knowledge-based global foundation with a commitment
to enrich and sustain the lives and livelihoods of poor and excluded people throughout
the world. In order to maximize its resources and leverage the Foundation's strengths,
grant-making is organized around four thematic lines of work:

• Creativity & Culture
• Food Security
• Health Equity
• Working Communities
• A cross-theme of Global Inclusion supports, promotes, and supplements the work
of the above themes.
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The Foundation makes grants according to four program themes and one cross-theme,
which are areas of grant-making. Each theme and cross-theme has a program strategy.
The grants are organized in these categories: by themes, cross-theme, Regional Programs
and Special Programs (which includes Global Philanthropy, Next Generation Leadership,
Population and the Cairo Agenda, Communication for Social Change and Other Grants).

The Foundation is a proactive grant-maker-that is, the staff seek out opportunities that
will advance the Foundation's long-term goals rather than reacting to unsolicited propos-
als. Foundation staff receive more than 12,000 unsolicited proposals each year, more
than 75 percent of which cannot be considered because their purposes fall outside the
Foundation's program guidelines.

The Foundation strongly discourages unsolicited grant proposals. The Rockefeller Foun-
dation does not use an application form or standard format for proposals. Organizations
seeking funding should carefully review the Foundation's grant-making guidelines in-
cluded in this publication or visit the Foundation's Web site at www.rockfound.org to
determine if their project conforms to the Foundation's strategic interests. Only then
should organizations send a short letter of inquiry addressed to the director of the subject
area of interest.

Inquiries can also be sent electronically to the e-mail addresses listed for each of its
working themes. Letters of inquiry should briefly describe the purpose of the project for
which funds are being requested; the issues the proposed project will address; informa-
tion about the organization; estimated budget and period for which funds are being re-
quested; and qualification of key personnel involved in the project. Please do not send
attachments.

Letters of inquiry will be considered as they are received throughout the year. Inquiries
take from six to eight weeks for review. Organizations submitting inquiries that are of
interest to the Foundation may be asked to submit a proposal. It is important to note
that, as a matter of policy, the Foundation does not give or lend money for personal aid
to individuals or, except in rare cases, provide general institutional support, fund endow-
ments, or contribute to building and operating funds.

Rockefeller Foundation,
420 Fifth Avenue, New York, N.Y. 10018.
Fax: (212) 852-8441
Email: csc@rockfound.org,
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Soros (Soros Foundations Network):
www.soros.org
The Soros Foundations Network includes Soros Foundations that operate in individual
countries or regions; the Open Society Institute (OSI) and its offices; OSI initiatives sup-
porting the work of the Soros foundations; and U.S. Programs, which are initiatives that
operate in the United States only. Its foundations and initiatives operate in more than 50
countries in Central and Eastern Europe, the former Soviet Union, Africa, Asia, and the
Americas. Its annual reports include in-depth information about the entire organization.

The goal of the Soros foundations network throughout the world is to transform closed
societies into open ones and to protect and expand the values of existing open societies.
The concept of open society is, at its most fundamental level, based on the recognition
that people act on imperfect knowledge and that no one is in possession of the ultimate
truth. In practice, an open society is characterized by the rule of law; respect for human
rights, minorities, and minority opinions; democratically elected governments; a market
economy in which business and government are separate; and a thriving civil society.

In pursuit of the Soros foundation network's mission, OSI and the foundations established
and supported by George Soros seek to strengthen open society principles and practices
against authoritarian regimes and the negative consequences of globalization. The Soros
network supports efforts in civil society, education, media, public health, and human and
women’s rights, as well as social, legal, and economic reform.

During most of the 1990s, the Soros Foundations network developed in the former Soviet
empire, helping countries in transition from authoritarian rule build open, democratic
societies. Over the past several years, it has expanded its geographical horizons to other
parts of the world. Together with partners that share its principles and goals, the network
is laying the foundation for a truly global alliance for open society.

More information on applying for Soros funding can be obtained on the Soros webpage
under the “Grants” link. Here, persons can generate grant inquiries at a country-specific
level, view lists of previously awarded grants, and obtain applications for a select number
of Soros programs.

Contact information for individual programs and regions of the world are available on
the Soros website: http://www.soros.org/minidir/index.html#National%20Foundations.
For more general information on Soros, persons can contact the Office of Communica-
tions at the Open Society Institute in New York by telephone at 212-548-0668 or visit
the website www.soros.org.
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United Nations Development Programme (UNDP):
www.undp.org
UNDP is the United Nations’ global development network, advocating for change and
connecting countries to knowledge, experience and resources to help people build a
better life. UNDP is on the ground in 166 countries, working with them on their own so-
lutions to global and national development challenges. As they develop local capacity,
they draw on the people of UNDP and UNDP’s wide range of partners. World leaders
have pledged to achieve the Millennium Development Goals, including the overarching
goal of cutting poverty in half by 2015. UNDP's network links and coordinates global
and national efforts to reach these Goals. UNDP’s focus is helping countries build and
share solutions to the challenges of:

• Democratic Governance

• Poverty Reduction

• Crisis Prevention and Recovery

• Energy and Environment

• Information and Communications Technology

• HIV/AIDS

UNDP helps developing countries attract and use aid effectively. In all UNDP activities,
the organization promotes the protection of human rights and the empowerment of
women. More general information about the UNDP can be found on the Frequently
Asked Questions (FAQ) section of the website: http://www.undp.org/faq

Contact information for the UNDP:
One United Nations Plaza
New York, NY 10017, USA
Tel: (212) 906-5558
Fax: (212) 906-5364

UNDP has its headquarters in New York City, but cooperates with governments and peo-
ples largely in developing countries throughout the world. It works through its offices
in more than 130 countries. For country-specific information on the worldwide work of
the UNDP, or for contact information, please visit the UNDP Country Office Websites
at: http://www.undp.org/countries/
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United Nations Fund for International Partnerships (UNFIP):
http://www.un.org/unfip/flash/index.html
The mission of UNFIP comprises two mutually reinforcing tasks:

• To serve as the interface between the United Nations Foundation (UNF) and the

United Nations system by:
o Supporting the development of high-impact programmes and projects from
United Nations organizations
o Encouraging innovative partnerships between the United Nations and civil so-
ciety.

• To promote new United Nations partnerships and alliances with a variety of

sources, including companies and foundations, as well as bilateral and multilateral

donors, in furtherance of the Millennium Development Goals. Working with the Of-

fice of the Secretary-General and the Deputy Secretary-General, UNFIP facilitates

partnerships with the private sector by:
o Providing one-stop shopping for partnership opportunities with the United Na-
tions family
o Facilitating access to the United Nations system, including by providing advice
on United Nations processes, best practices and lessons learned.

UNF and UNFIP support projects to better achieve the Millennium Development Goals
in four priority areas: children's health, population and women, environment, and peace
security and human rights.

• The Children's Health Programme supports the United Nations' approach to en-

hance global public health systems through preventive interventions. Its areas of

concentration are the eradication of polio and other infectious diseases; the prevention

of tobacco use; and the reduction of child mortality by strengthening health systems

and community initiatives, micronutrient interventions, and through the prevention

of mother-to-child transmission of HIV/AIDS and the reduction of measles mortal-

ity.

• The Population and Women Programme supports United Nations efforts to im-

prove the quality of sexual and reproductive health. Programme activities also focus

Developing, Conducting and Disseminating Health Research

145



on encouraging significant social and economic progress for adolescent girls and

women, increasing their educational and employment opportunities as well as im-

proving the quality and availability of reproductive and sexual health care.

• The Environment Programme fosters renewable energy and energy efficiency

projects to combat climate change in developing nations and supports long-term ini-

tiatives to protect the world's biodiversity.

• The Peace, Security and Human Rights Programme promotes integrated structural

approaches to conflict prevention while also strengthening the United Nations' central

position in the cause of human rights.

Project proposals are submitted to the UNFIP Advisory Board, chaired by the
United Nations Deputy Secretary-General. The Advisory Board's recommendations
are submitted to the UNF Board of Directors for consideration. The UNF Board
makes final decisions regarding project approval and funding amounts. As of De-
cember 2001, UNF/UNFIP have programmed over $420 million for a total of 223
projects distributed in 124 countries. These projects are implemented by more than
30 United Nations entities.

UNFIP accepts proposals from the United Nations’ system only. However, in line
with the Secretary-General's approach to engage all the actors, UNFIP and UNF
are strongly interested in involving civil society, including the private sector and en-
courage them to contact appropriate United Nations agencies, funds and pro-
grammes to enter into partnership. The UNFIP Advisory Board and the UNF Board
of Directors meet twice each year, to consider proposals for funding in specific the-
matic areas. A proposal would need to be received by UNFIP at least two months
prior to the board meetings. Programme development schedules are issued in Jan-
uary and July with specific indications of the thematic focus and deadlines to facil-
itate timely project development and submission.

Please see the website for more information.

United States Agency for International Development (USAID):
http://www.usaid.gov/
The United States has a long history of extending a helping hand to those people overseas
struggling to make a better life, recover from a disaster or striving to live in a free and
democratic country. U.S. foreign assistance has always had the twofold purpose of fur-
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thering America's foreign policy interests in expanding democracy and free markets
while improving the lives of the citizens of the developing world. Spending less than
one-half of 1 percent of the federal budget, USAID works around the world to achieve
these goals.

USAID is an independent federal government agency that receives overall foreign policy
guidance from the Secretary of State. The agency works to support long-term and eq-
uitable economic growth and advancing U.S. foreign policy objectives by supporting:

• economic growth, agricultural and trade;
• global health; and,
• democracy, conflict prevention and humanitarian assistance.

It provides assistance in four regions of the world:
• Sub-Saharan Africa
• Asia and the Near East
• Latin America and the Caribbean
• Europe and Eurasia

With headquarters in Washington, D.C., USAID's strength is its field offices around the
world. USAID works in close partnership with private voluntary organizations, indige-
nous organizations, universities, American businesses, international agencies, other gov-
ernments, and other U.S. government agencies. USAID has working relationships with
more than 3,500 American companies and over 300 U.S.-based private voluntary organ-
izations.

For more information, visit the USAID FAQ:
http://www.usaid.gov/faqs.html
Or use the online contact form: http://www.usaid.gov/public_inquiries.html

U.S. Agency for International Development Information Centre
Ronald Reagan Building
Washington, D.C. 20523-1000
Telephone: 202-712-4810
Fax: 202-216-3524

For information about scholarships or internships, please read this information first.
http://www.usaid.gov/careers/studentprograms.html
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World Bank:
www.worldbank.org
The World Bank is one of the world’s largest sources of development assistance. Its pri-
mary focus is on helping the poorest people and the poorest countries. The World Bank
website provides an overview of how the Bank uses its financial resources, its highly
trained staff, and its extensive knowledge base to help developing countries onto paths
of stable, sustainable, and equitable growth. In 2002 the World Bank provided $19.5 bil-
lion to developing countries and worked in more than 100 developing economies, bring-
ing finance and/or technical expertise toward helping them reduce poverty.

The World Bank works to bridge economic divides among nations and turn rich country
resources into poor country growth. One of the world’s largest sources of development
assistance, the World Bank provides financing that supports efforts of developing country
governments to build schools and health Centres, provide water and electricity, fight dis-
ease, and protect the environment.

The World Bank is not a bank, but rather a specialized agency. The World Bank is not
a “bank” in the common sense. It is one of the United Nations’ specialized agencies, and
is made up of 184 member countries. These countries are jointly responsible for how the
institution is financed and how its money is spent. The “World Bank” is the name that
has come to be used for the International Bank for Reconstruction and Development
(IBRD) and the International Development Association (IDA), a trust fund managed by
the IBRD to provide grants and interest-free credits to the world’s poorest countries. To-
gether these organizations provide low-interest loans, interest-free credit, and grants to
developing countries.

Headquarters - General Inquiries
The World Bank
1818 H Street, N.W.
Washington, DC 20433 U.S.A.
Telephone: (202) 473-1000
Fax: (202) 477-6391
Electronic messages can be sent to the World Bank through the
“Feedback” service, at the following web address:
http://lnweb18.worldbank.org/institutional/EFeedBk.nsf/MainTopic
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(Note: A selection, likely incomplete)

British Overseas NGOs for Development (BOND):
http://www.bond.org.uk/index.html
BOND is the United Kingdom's broadest network of voluntary organizations working in
international development (often called non-governmental organizations, or NGOs).
BOND was founded in June 1993, on the initiative of 61 NGOs, and now has over 270
members. It is officially recognised by the UK government's Department for Interna-
tional Development (DFID).

BOND aims to improve the UK's contribution to international development by promoting
the exchange of experience, ideas and information amongst BOND members between
networks of NGOs in the UK and internationally with the UK government between
BOND members and other UK bodies with an interest in international development. To
support this work, BOND manages training, advocacy and information services.

The website also contains a number of useful links to other NGOs and development
organizations: http://www.bond.org.uk/eu/weblinks.html

To contact BOND:
Regent's Wharf, 8 All Saint's Street
London N1 9RL
Tel: 020 7837 8344
Fax: 020 7837 4220
For all general enquiries: bond@bond.org.uk
For information about BOND publications: information@bond.org.uk
For training and event enquiries: lgoulei@bond.org.uk

David Suzuki Foundation (DSF):
www.davidsuzuki.org
The David Suzuki Foundation works through science and education to protect the bal-
ance of nature and our quality of life, now and for future generations. These goals are
worked toward through three major methods:

• Research
DSF seeks out and commissions the best, most up-to-date research to help reveal ways
we can live in balance with nature.

Toolkit №4: List of Relevant NGOs
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• Application
DSF supports the implementation of ecologically sustainable models - from local proj-
ects, such as habitat restoration, to international initiatives, such as better frameworks for
economic decisions.

• Education
DSF works to ensure the solutions developed through research and application to reach
the widest possible audience, and help mobilize broadly supported change.

David Suzuki Foundation:
Suite 219, 2211 West 4th Avenue
Vancouver, BC V6K 4S2 Canada
Phone: (604) 732-4228,
Fax: (604) 732-0752
E-mail: solutions@davidsuzuki.org

European Consumer Safety Association (ECOSA):
www.ecosa.org
ECOSA was established in 1985 as a non-profit organization to promote consumer safety.
The founding members were senior representatives of governmental and non-govern-

mental organizations with expertise in the field of product safety and the promotion of
home and leisure safety. At present, the Association consists of 60 members, representing
governmental departments (including consumer protection agencies), medical and re-
search institutes, trade and business representatives, and consumer organizations.

ECOSA’s mission is to provide a forum to discuss and analyse consumer safety matters
among a diverse group of interested parties at national and international levels, both gov-
ernmental and non-governmental. The Association promotes an exchange of knowledge
and experience among experts and institutes, with the goal of improving home, leisure,
and product safety. ECOSA stimulates and promotes scientific research and educational
programs and advises national authorities and (inter)national interest groups on activities
related to product safety within the field of home and leisure accident prevention.
(Drugs, foodstuffs and motor vehicles are dealt with by other agencies).

ECOSA’s principle aim is to put consumer safety policy on the primary agenda of na-
tional and European authorities, whereby national action programmes for consumer
safety are implemented in each European country. The ultimate objective of these pro-
grammes is to reduce the number of injuries and deaths due to home and leisure accidents
by 25% in the first two decades of the 21st century.

See the ECOSA website for more information.
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European Forum on International Cooperation (EUFORIC):
http://www.euforic.org/
Europe's Forum on International Cooperation - Euforic - is the focal point on the Internet
and beyond for communities involved in Europe's international cooperation. More and
more organizations use Euforic as the platform for debating topical issues and highlight-
ing their latest information. It is a powerful answer to the need for more transparency
on Europe's international cooperation, as Euforic improves the access to scattered infor-
mation on the Internet, and brings people together.

Euforic focuses on European development cooperation policies and related issues. The
website contains a wealth of information of various kinds and in different languages.
The main audiences are experts and students in development issues from all over the
world. Several thousands of documents are presented in full text. Other types of infor-
mation - such as a calendar of activities, directories, country specific information and dis-
cussions - complete the broad spectrum of Euforic's content.

Electronic conferencing is becoming increasingly important today. As a multi-actor
forum, Euforic is the ideal place for discussions to take place, thus facilitating dialogue
between the various actors in Europe's international cooperation. Euforic stimulates fur-
ther coordination of Europe's policy on international cooperation, and supports the in-
volvement of the actors in the South.

Euforic is an independent non-profit Cooperative owned by the members who influence
its development and orientation. Membership is open to any organization that is com-
mitted to sharing information, and has shown itself to be contributing to the aims of in-
ternational cooperation. Current members include leading research organizations, NGOs,
advisory groups, governmental agencies and NGO networks. The variety and standing
of the organizations involved ensures that Euforic offers visitors quality information on
the key debates in the sector and guarantees the strength of the basic concept of Euforic.
A great deal of information is available on the Euforic website, including an extensive
listing of (primarily European) NGOs.

To contact Euforic:
Post: Wycker Grachtstraat 38, 6221 CX Maastricht, The Netherlands
Telephone: +31 43 3285 180
Fax: +31 43 3285 185
E-mail: info@euforic.org
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Friends of the Earth (FOEI):
http://www.foei.org
Friends of the Earth International is a federation of autonomous environmental organi-
zations from all over the world. FOEI members, in 68 countries, campaign on the most
urgent environmental and social issues at present, while simultaneously catalyzing a
shift toward sustainable societies.

Friends of the Earth International Secretariat
PO Box 19199, 1000 GD Amsterdam, The Netherlands
Telephone: 31 20 622 1369
Fax: 31 20 639 2181

European Public Health Association (EUPHA):
www.eupha.org
See Toolkit №2: Professional Organizations and International Opportunities for Envi-
ronmental Epidemiologists for more information.

Greenpeace:
www.greenpeace.org
Greenpeace is a non-profit organization, with a presence in 40 countries across Europe,
the Americas, Asia and the Pacific. To maintain its independence, Greenpeace does not
accept donations from governments or corporations but relies on contributions from in-
dividual supporters and foundation grants. As a global organization, Greenpeace focuses
on the most crucial worldwide threats to our planet's biodiversity and environment.

Greenpeace organises public campaigns for:
• The protection of oceans and ancient forests.
• The phase out of fossil fuels and the promotion of renewable energy to stop climate
change.
• The elimination of toxic chemicals .
• The prevention of genetically modified organisms being released into nature.
• An end to the nuclear threat and nuclear contamination.
• Safe and sustainable trade.

Greenpeace is committed to the principles of non-violence, political independence and
internationalism. In exposing threats to the environment and in working to find solutions,
Greenpeace has no permanent allies or enemies. It exists to expose environmental crim-
inals, and to challenge government and corporations when they fail to live up to their
mandate to safeguard the environment and the future.
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Greenpeace International
Keizersgracht 176
1016 DW Amsterdam, The Netherlands
Telephone: +31 20 523 62 22
Fax: +31 20 523 62 00
Email: supporter.services@ams.greenpeace.org

International Research and Information Network on Children’s Health,
Environment, and Safety (INCHES):
www.inchesnetwork.org
INCHES is a global network of people and organizations interested in promoting the
protection of children from environmental and safety hazards. INCHES represents many
interests and will speak from the experience and expertise of members of the network,
of science and of the best practices in policies and programmes. Promoting children's
health requires protecting them from harmful environmental exposures. These exposures
include: harmful physical, chemical and biological microorganisms and pollutants in
water, air, soil and food.

INCHES will disseminate information and initiate research on the relationship between
environmental factors and child health. Solid facts and good examples will be made
easily available on the Internet as the network develops. Parents, researchers and scien-
tists, children's organizations, children themselves are all potential partners with a stake
in INCHES.

Children are more susceptible to environmental hazards than previously thought. Chil-
dren are in a dynamic state of growth, as many vital systems such as the nervous, im-
mune, and respiratory systems are not fully developed at birth. Because children are
still developing, exposure to environmental hazards may result in disruption of their nor-
mal development and may cause damage.

Peter van den Hazel, M.D., M.P.H.
Dutch Association of Environmental Medicine
President ISDE
P.O.Box 163
6950 AD Dieren
The Netherlands
tel. +31 26 3773915
fax +31 26 3773847
E-mail: P.J.van.den.Hazel@inter.NL.net
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International Society of Doctors for the Environment (ISDE):
www.isde.org
ISDE is an environmental NGO of medical doctors. It is an independent, non-govern-
mental non-profit organization. It was created on 25 November 1990 and has now na-
tional and regional member organizations in over 35 countries. Physicians from these
countries are invited to join their national organizations; physicians from other countries
are invited to join as direct members. The Executive Office of ISDE is located in
Switzerland. ISDE also has a scientific office, which coordinates research, information
and training activities.

Doctors for the Environment includes family doctors, researchers, clinicians, as well as
specialists of all branches who are only too aware of the ecological problems impinging
on our health and safety and who strive to promote healthier lifestyles. ISDE members
are professionals, who in the face of growing pollution and environmental decay, are
concerned about the rise in incidence of pathological conditions related to environmental
degradation, and are resolved to offer to our patients not only an answer in terms of med-
ical care, but to also advocate, initiate and promote effective preventative actions. This
goal is the foundation of ISDE, and since its inception many doctors have joined.

The main purpose of ISDE is to help defend our environment both locally and globally
to prevent numerous illnesses, ensure the necessary conditions for health, and improve
the quality of life. In order to safeguard the health of this generation and of future ones,
care for the environment is essential.

ISDE was established as a tool for educating and updating physicians and the general
public, and stimulating awareness and initiatives by public and private bodies, in partic-
ular governmental agencies. The Association intends to reach out to all, as fellow citizens
of the world.

International Society of Doctors for the Environment (ISDE)
Rue de la Muse, 9
CH-1205 Geneva
Switzerland
Phone: +41-21-802-6553
Fax: +41-21-802-6554
E-mail: info@isde.org
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Médecins Sans Frontières (MSF):
www.msf.org
Médecins Sans Frontières (MSF), also known in English as “Doctors without Borders,”
is an international humanitarian aid organization that provides emergency medical assis-
tance to populations in danger in more than 80 countries. In countries where health
structures are insufficient or even non-existent, MSF collaborates with authorities such
as the Ministry of Health to provide assistance. MSF works in rehabilitation of hospitals
and dispensaries, vaccination programmes and water and sanitation projects. MSF also
works in remote health care centres, slum areas and provides training of local personnel.
All this is done with the objective of rebuilding health structures to acceptable levels.

MSF is a private international organization. Most of its members are doctors and health
workers, but many other support professions contribute to MSF's smooth functioning. All
of them agree to honour the following principles:

• Médecins Sans Frontières offers assistance to populations in distress, to victims

of natural or man-made disasters and to victims of armed conflict, without discrim-

ination and irrespective of race, religion, creed or political affiliation.

• Médecins Sans Frontières observes neutrality and impartiality in the name of uni-

versal medical ethics and the right to humanitarian assistance and demands full and

unhindered freedom in the exercise of its functions.

• Médecins Sans Frontières' volunteers undertake to respect their professional code

of ethics and to maintain complete independence from all political, economic and

religious powers.

• As volunteers, members are aware of the risks and dangers of the mission they un-

dertake, and have no right to compensation for themselves or their beneficiaries other

than that which Médecins Sans Frontières is able to afford them.

MSF International Office
Rue de la Tourelle,
39, Brussels, Belgium
Phone: +32-2-280-1881
Fax: +32-2-280-0173
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Pollution Probe:
www.pollutionprobe.org
Pollution Probe is a Canadian environmental organization that:

• Defines environmental problems through research

• Promotes understanding through education

• Presses for practical solutions through advocacy

Pollution Probe is dedicated to achieving positive and tangible environmental change,
and has four major programmes and several special programme areas.

Major Programme Areas include:

• Air: Pollution Probe’s air programme promotes tougher controls on urban smog,

reduced acid gas emissions, improved public transit, and cleaner vehicles and fuels.

• Water: Pollution Probe is re-building its water programme, following on the ex-

tensive work done on the Great Lakes in North America. The initial phase of the

water programme has focused on ensuring clean, safe drinking water in the Canadian

province of Ontario. It is now developing concepts, tools and partnerships to promote

a new approach to water management, focusing on creating a water ethic that is

global in outlook.

• Energy: In its early days, Pollution Probe successfully promoted energy conser-

vation as an alternative to unlimited expansion of energy generation capacity. Today,

this work continues, notably in the Canadian province of Ontario’s Energy Board

hearings, where it consistently promotes the '3 Es' of responsible energy use: Energy

efficiency, Energy from renewables, and Emission reductions from generating plants.

• Indoor Environments: Pollution Probe's environmental health programme is the

first initiative by a Canadian environmental organization to link the quality of the

indoor environment to human health, climate change, water quality and smog.
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Non-Smokers’ Rights Association(NSRA):
http://www.nsra-adnf.ca
The Non-Smokers' Rights Association is a non-profit health organization that has been
at the forefront of tobacco-control efforts in Canada and around the world for the past
quarter-century. The NSRA was founded in Toronto in 1974 by Rosalee Berlin, a regis-
tered nurse whose allergies made her particularly sensitive to second-hand smoke. It
began as a small volunteer group dedicated to achieving clean air for non-smokers.

Professional, dynamic advocacy based on solid research and critical thinking have been
the hallmark of the NSRA since its inception. Thanks to ongoing efforts in coalition-
building with national, provincial and local health and community groups, the association
has helped bring about a sea change in Canadian attitudes towards the tobacco industry
and its deadly products.

World Resources Institute (WRI):
www.wri.org
World Resources Institute is an environmental research and policy organization that cre-
ates solutions to protect the planet and improve people’s lives. WRI’s work is concen-
trated on achieving progress toward four key goals:

• Protect Earth’s living systems
• Increase access to environmental information
• Create sustainable enterprise and opportunity
• Reverse global warming

WRI is an independent, non-partisan organization that works closely with governments,
the private sector, and civil society groups in more than100 countries around the world.
Its strength is the ability to catalyze permanent change through partnerships that imple-
ment innovative, incentive-based solutions founded upon hard, objective data. WRI be-
lieves that harnessing the power of markets will ensure real, not cosmetic, change. WRI
demands measurable results from its work; ideas must lead to action.

World Resources Institute
10 G Street, NE (Suite 800)
Washington, DC 20002 USA
Phone: 1+202/729-7600; Fax: 1+202/729-7610
Email: front@wri.org
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Worldwatch Institute:
http://www.worldwatch.org/
Founded by Lester Brown in 1974, the Worldwatch Institute offers a unique blend of in-
terdisciplinary research, global focus, and accessible writing that has made it a leading
source of information on the interactions among key environmental, social, and economic
trends. Its work revolves around the transition to an environmentally sustainable and so-
cially just society-and how to achieve it.

Worldwatch Institute
1776 Massachusetts Ave., N.W.
Washington, D.C. 20036-1904, USA
Phone: (202) 452-1999
Fax: (202) 296-7365
worldwatch@worldwatch.org

World Wide Fund for Nature/ World Wildlife Fund (WWF):
http://www.wwf.org/
A large international organization dedicated to the preservation of endangered species
and habitats. WWF has many regional and national offices internationally. For more in-
formation, please see the website.
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Free Software
(Note: A selection, likely incomplete)

Epi Info:
http://www.cdc.gov/epiinfo/
Epi Info is a freely available software package designed specifically for use in the col-
lection and analysis of data from epidemiological data. With Epi Info 2002 and a per-
sonal computer, epidemiologists and other public health and medical professionals can
rapidly develop a questionnaire or form, customize the data entry process, and enter and
analyze data. Epidemiologic statistics, tables, graphs, and maps are produced with sim-
ple commands such as READ, FREQ, LIST, TABLES, GRAPH, and MAP. Epi Map
2002 displays geographic maps with data from Epi Info 2002.

Translations of Epi Info 6 are available in at least 15 languages, for many regions of the
world. The Russian translations of Epi Info 6 and Epi Map 6 can be downloaded for free
at the following locations:

Epi Info: ftp://ftp.cdc.gov/pub/Software/epiinfo_dos/RUSSIAN
Epi Map: ftp://ftp.cdc.gov/pub/Software/epimap_dos/RUSSIAN

Advantages: Designed specifically for epidemiological research,
available at no cost and in several languages
Disadvantages: Limited range of analyses available

Commercially Available Software
(Note: A selection, likely incomplete. Inclusion in this category does not imply endorsement of
any particular product.)

Microsoft Excel:
http://www.microsoft.com/office/excel
Included as part of the Microsoft Office package, Excel is a useful program for data
entry, data management, and basic data analyses. Very user-friendly and widely avail-
able, it can be a helpful tool for collecting, screening, and describing data.

Advantages: Easy to use, widely available, available in several languages
Disadvantages: Cost, limited range of analyses available

Toolkit №5: Data Collection and Analysis Tools
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SAS/STAT:
http://www.sas.com/products/stat/index.html
Modern and sophisticated, SAS/STAT software provides extensive statistical capabilities
with tools for both specialized and general analytical needs. Ready-to-use procedures
handle a wide range of statistical analyses, including analysis of variance, regression, cat-
egorical data analysis, multivariate analysis, survival analysis, psychometric analysis,
cluster analysis, and nonparametric analysis.

Advantages: Highly powerful, very modern
Disadvantages: Cost, difficult learning curve

SPSS:
http://www.spss.com/spssbi/spss/
SPSS is a modular, tightly integrated, full-featured product line for the analytical process
- planning, data collection, data access and management, analysis, reporting and deploy-
ment. Using SPSS with a combination of add-on modules and stand-alone software that
work with the base product enhances SPSS' capabilities. The graphical user interface
(GUI) makes it easy to use — yet it gives you modern data management, statistics and
reporting methods useful to accomplish most analyses. SPSS is available in English,
Japanese, French, German, Italian, Spanish, Chinese, Polish, Korean and Russian. Con-
tact a local office to find out version information and more (www.spss.com/worldwide/).

Advantages: Powerful, modern, relatively easy to use,
many languages supported
Disadvantages: Cost
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Toolkit №6: Research Proposal / Funding
Application Template

NOTE: Funding agencies usually have their own preferred templates for the submission of fund-
ing proposals. Applicants are strongly advised to inquire about the existence of such documents
before preparing their applications

Title/Research Question:
Should incorporate: study design, population, place, exposures/outcomes of interest,

and time period.

Author Name(s)
Author Contact Information
Author Affiliation(s)

Abstract/Summary: A synopsis of the study or research to be conducted, in lay terms
(about 250 words maximum, double spaced, and on a separate page)
Rationale/Background: Why is the question being asked? In what context does the
study take place?
Objectives: What are the goals of the study? What are the deliverables?
Hypothesis (H0): What is the (null) hypothesis of the study? What is being tested?
Literature Review: Researcher should demonstrate a good grasp of current knowledge
in the published literature to date, and identify key issues, authors and progress on the
topic. (length may vary by topic, but typically will be in the range of 2-4 pages).
Methods: Researcher should describe, in a clear and concise fashion:

• Study Design
o Sample size
o Power

• Measurement Issues
o Confounding
o Reliability
o Validity
o Control of potential biases
o Quality assurance

• Statistical Methods
o Point estimates
o Statistical tests
o Modelling
o Predictive models

Feasibility: Researcher should demonstrate that the conduct of the study will be possible
• Assessment of logistical issues/potential difficulties
• Consideration of financing
• Pilot study results

Developing, Conducting and Disseminating Health Research
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Interpretation: Recognize both strengths and weaknesses/limitations of the study
Ethical Issues: Considerations for the protection of human rights and personal privacy
Dissemination: Plan for subjecting methods and results

• To peer review:
o Conferences
o Journal publication

• To the public:
o Town hall meetings
o Media
o Lay reports

Stakeholder engagement plan (Optional): Establishing a steering committee with
stakeholders to ensure the relevance of the work to & contact of researchers with the
community
Time Lines: Projected dates or lengths of times for each stage of the project
(e.g., Gant chart)
Budget and Budget Justification: Detailed description of projected expenses and ra-
tionale for costs
Archival Plan: Strategy for recording and preserving all collected data, log books and
coding manuals
Literature Cited: List of all references present in the proposal
Appendices: May include, but are not restricted to:

• Draft Informed Consent Document
• Draft Questionnaire(s)
• Draft Coding Manual(s)
• Letter(s) of Support
• Research Team Curriculum Vitae’s (CVs) / biographical-sketches

Note:
1. Justify and defend all approaches that you are proposing to take that are intended
to address the research question.
2. If you do not agree with any reviewer’s criticism from the agency to which it has
been submitted, then please simply better-defend your position.

The document should be presented in a professional format: it should have a title page
containing full author and contact information and affiliation(s), the abstract/summary
should appear on its own page, etc. In addition, all line spacing should be at least 1.5,
and the font size should be 12 point, with at least 1 inch (2.54 cm) margins all round.
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Toolkit №7: Ethics Review Template

(Note: Example only)

HEALTH RESEARCH ETHICS BOARD*
REQUEST FOR ETHICS REVIEW FORM

SECTION A: GENERAL INFORMATION

* University of Alberta, Edmonton, Canada
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SECTION B: DETAILS OF PROJECT
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Please note: In 2008, the University of Alberta introduced an on-line process for
submitting to ethics review. The link to this is:

https://www.ualberta.ca/~ais/PublicResCert/HERO_DEMO.htm



Toolkit №8: Sample Research Proposal

Cancer incidence and mortality in the industrial city of
Sumgayit, Azerbaijan:

A descriptive study

James E. Andruchow and Colin L. Soskolne - University of Alberta,
Edmonton, Canada

Francesca Racioppi –WHO European Centre
for Environment and Health, Rome, WHO Regional Office for Europe

Oktay Akhundov – Azerbaijan Ministry of Health (MOH),
Bureau of Information and Statistics, Baku, Azerbaijan

Emin Makhumdov and Anar Asadov – Sumgayit Centre for Environmental
Rehabilitation, Sumgayit, Azerbaijan

Hiroko Takasawa – UNDP Country Office,
United Nations Development Programme,
Baku, Azerbaijan

Supervisory Committee (as per University of Alberta Faculty
of Graduate Studies & Research requirements):

Colin L. Soskolne (Supervisory Committee Chair)
Ambikaipakan Senthilselvan (Committee Member)
Nicola Cherry (Committee Member)
Heather Bryant (Committee Member)

Abstract

Serious concerns exist that the health of residents of the city of Sumgayit, Azerbaijan,
has been negatively impacted by long-term exposures from industry. To provide an ev-
idence-based assessment of these concerns, the proposed study will use population-level
annual summary cancer data and vital statistics over the period 1980-2000, supplemented
with lifestyle survey data, to make comparisons of cancer rates in Sumgayit with selected
other populations, both within Azerbaijan and internationally. Cancer has been selected
as the health outcome of study because of its known associations with industrial expo-
sures, and because of assured access by Azerbaijan MOH to annual summary cancer re-
ports. The proposed study is an international collaborative effort involving both Azeri
and international agencies and expertise. An important objective of the study will be
the strengthening of local research capacity by direct involvement and training of local
experts in the conduct of the research.
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This research proposal has been initiated within the framework of the UNDP project
“Environmental Rehabilitation of Sumgayit,” for which Azerbaijan State Committee
on Ecology and Nature Utilization Control is the local counterpart. This study be-
longs to the activities carried out by the Public Health component of the project, im-
plemented by the World Health Organization in collaboration with Azerbaijan
Ministry of Health (Bureau of Information and Statistics, National Oncological
Centre), the University of Alberta (Canada), and the Sumgayit Centre for Environ-
mental Rehabilitation. This study has been developed to address concerns regard-
ing the consequences of environmental and occupational exposures to industrial
pollutants experienced in Sumgayit since 1949. Numerous partners are working
collaboratively in this study, and its conduct will test local research capacity. Suc-
cessful completion of the study is expected to strengthen research capacity in the re-
gion, through the identification of relevant research directions, training of local
professionals, and by improving the credibility of new funding applications.

Background and Rationale
Founded in 1949, the city of Sumgayit, Azerbaijan was a showcase of large-scale pro-
duction for the former Soviet Union. More than 40 factories were active in the produc-
tion of chemicals and industrial products (including petrochemicals, chlorine, and
aluminium) for four decades, providing high levels of employment for residents. In the
quest for maximum output and cheap production, development in Sumgayit was pursued
without adequate consideration of environmental and occupational health conse-
quences.1 Economic gain thus came at the cost of severe workplace and environmental
pollution. While the dissolution of the Soviet Union in 1991 resulted in economic dis-
aster for Sumgayit because of the loss of export markets for its products, it had the pos-
itive side-effect of dramatically reducing pollutant output.

The greatest victims of the ensuing “Sumgayit Crisis” have been the approximately
300,000 inhabitants of Sumgayit, forced to live in the economic and ecological ruins of
the former industrial giant.2 With newly gained freedoms and a reviving economy, many
of Sumgayit’s citizens have begun voicing concerns regarding the occupational and en-
vironmental practices of the former Soviet regime. Although Sumgayit’s industrial fa-
cilities have been operating at 10-15% of their capacity since the early 1990s, fears
persist that the health of Sumgayit’s residents has been compromised through historical
and ongoing occupational and environmental exposures.

The proposed study will provide the basis for assessing health concerns, by evaluating
whether an excess of cancer exists in Sumgayit because of long-term exposures. Fur-
thermore, attempts will be made to identify specific cancer sites of concern. By demon-
strating the ability to successfully conduct research through this first such study, future
proposals for research in the country will be more credible, and therefore more likely to
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secure donor funding. This exercise serves as a practical extension of two WHO-UNDP
funded training courses in Environmental Epidemiology held in Baku during February
and December of 2000 and aims to strengthen research capacity in Azerbaijan.

Relevance for Public Health
Evidence is needed to support government and policy makers to set priorities for allo-
cating resources and for designing public health intervention programmes. Determining
whether or not Sumgayit has carried an additional cancer burden as a result of past and
present industrial activities would provide an evidence-based assessment to support or
dismiss the perception that industrial pollution negatively impacted the health of the peo-
ple of Sumgayit.

All cancer data collected during this study will be computerized and provided to the
MOH to aid construction of health information systems, including a national cancer reg-
istry database, and expansion of the Mednet website. Improvement of the Azerbaijan’s
health information system will be of vital importance to future health research and policy
making, enabling the delivery of the best possible health care to its citizens.

Objectives
• To estimate whether exposure of the resident population of Sumgayit to emis-
sions and pollutants from industrial activities has contributed to a higher level of
cancer compared to selected populations in Azerbaijan and other Caucasus coun-
tries, while controlling for possible confounding factors (including tobacco smok-
ing, alcohol, diet, and family history of cancer)
• To quantify rates of selected cancers in Sumgayit and selected other regions of
Azerbaijan
• To provide the MOH, the Sumgayit government and the local community with
factual information on cancer in relation to industrial activities
• To provide the basis for recommending public health interventions and/or further
studies (e.g., secondary and tertiary prevention programmes or possible case-con-
trol studies. Recommendations regarding these potential interventions and/or re-
search studies could be developed in the form of proposals to be submitted for
funding by interested donors (e.g., international co-operation agencies, research in-
stitutions)

Hypothesis
Cancer incidence and mortality rates in the city of Sumgayit over the period 1980-2000
do not differ from those of:

1) Other selected regions of Azerbaijan
2) Azerbaijan national data
3) Other Newly Independent States
4) Canada

Developing, Conducting and Disseminating Health Research
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Literature Review
Increased cancer incidence and mortality has long been associated with occupational ex-
posure to industrial chemicals and processes. In fact, epidemiological research has es-
timated that up to 10% of all cancers may be attributable to occupational exposures.3

Studying cancer as a health outcome may be particularly appropriate for the Sumgayit
situation given that many forms of cancer have long latency periods, often up to 20
years.4 Therefore, current cancer rates should be sensitive for measuring the effects of
occupational and environmental exposures over the past decades, when the industrial
facilities were operating at full capacity. Because the population of Sumgayit has been
growing in a stable manner over the past 50 years and population size data are available,
calculation of disease rates will be achievable and should accurately gauge the effects of
carcinogenic exposures experienced by residents. Certain cancer sites have been selected
according to both their frequency and etiology. Lung, laryngeal, urinary bladder, and all
neoplastic conditions are selected because they occur in adequate numbers to generate
stable rates for analysis, while being related to environmental and occupational expo-
sures.5,6,7,8 In contrast, female breast cancer has been selected because of its weak asso-
ciation with industrial exposures, and will thus be useful for examining possible
differences in cancer reporting across regions. Childhood leukaemia (males and females)
has also been selected as an indicator of environmental exposure.9

Several facts support the perception that the residents of Sumgayit may be at increased
risk of developing cancer. A number of IARC-classified10Group 1 definitive human car-
cinogenic agents have been identified in the various production facilities of Sumgayit,
including: benzene, ethylene oxide, occupational exposure to strong inorganic acid mists,
isopropyl alcohol production and rubber manufacturing.11 A large number of agents
present in Sumgayit have been associated with increased risk of cancer at various sites.
Increased risk of lung cancer has been associated with exposure to inorganic arsenic,
sulphur dioxide, isopropyl alcohol manufacture, and industrial air pollution.12,13 Epi-
demiological studies have linked occupational exposure to sulphuric acid mists with la-
ryngeal cancer.14 Occupational exposures during chemical manufacture, aluminium
production, and the rubber industry have been linked to increased risk of urinary bladder
cancer.15,16,17 Direct exposures of children to chemicals and parental occupational expo-
sures have shown associations with a number of cancers in children.9 Thus, given the
long-term potential exposures of parents (and likely their children) to a variety of chem-
icals, increased rates of childhood leukaemia may be expected.
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Adding to health concerns is an extensive list of probable and possible human carcino-
gens present in Sumgayit industry (Appendix not included). Exposure to other agents
may be equally hazardous because although many of these compounds may be classified
as definitive carcinogens in the future, they are not so at this point only because research
is lacking. Although not addressed directly in this study, if and to what extent workers
were exposed to specific carcinogens should be a focal point of future research.

Given that such occupational exposures are largely avoidable with appropriate safety
equipment and protocols, much of the cancer burden attributed to such sources can be
effectively prevented. Unfortunately, such preventative measures have only been
adopted to any significant extent in the industrialized nations. In contrast, developing
economies such as Azerbaijan historically suffer from a number of characteristics that in-
crease the vulnerability of their populations to occupational carcinogenesis. Seven such
conditions have been identified:18 1) a paucity of quality worker health legislation; 2) ab-
sence of exposure thresholds to toxic substances; 3) insufficient investment in occupa-
tional health workers; 4) poor reporting of occupational diseases; 5) lack of
epidemiological understanding of occupational exposure and health relationships 6) low
level engineering guidelines; and 7) inadequate occupational health training in agencies
monitoring workplace health conditions. To this list might be added: a lack of occupa-
tional safety training, poor worker awareness of hazards, and absent or ineffective per-
sonal protective equipment. For these reasons, we may suspect a priori that Sumgayit
residents suffer from an excess cancer burden.

Methods
The proposed research consists of a population-based study, utilizing annual summary
cancer data collected at the district (rayon level). Age and sex-specific cancer incidence
and mortality rates will be compared between the city of Sumgayit and several reference
groups: 1) Baku, the capital city of Azerbaijan, 2) a reference city (i.e., one similar de-
mographically to Sumgayit, but without industrial exposures likely to result in the above-
selected cancers) 3) the whole of Azerbaijan, and 4) the neighbouring countries of
Armenia and Georgia. The cancer experience for both sexes at several cancer sites (lung
larynx, urinary bladder, and all cancers combined, and childhood leukemia) and for fe-
male breast cancer, will be assessed in Sumgayit and the selected comparison popula-
tions. Cancer burdens across regions will be examined using age and sex-specific
comparisons, PMRs (Proportional Mortality Ratios) and SIRs or SMRs (Standardized In-
cidence Ratios or Standardized Mortality Ratios).
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Data on potentially confounding lifestyle factors (e.g. tobacco smoking, alcohol con-
sumption, diet, and family cancer history) will be collected. This will be accomplished
either by incorporating the questionnaire into the “Quarterly Questionnaire on Incomes
and Expenditures of Households” administered by the State Committee on Statistics
(SCS), or by using market research survey techniques (personal interviews by standard-
ized administration of questionnaires) of people shopping in bazaars in selected regions
of Sumgayit, Baku, and the reference city (See attached Lifestyle Questionnaire). Based
on sample size calculations, approximately 350 people will be sought to participate in the
survey in each centre being compared (i.e., Sumgayit, Baku and one comparison city).
For the lifestyle survey, people will be asked to participate only if they are adults between
18 and 80 years of age and have resided in the study city for 18 years or more. People
who do not meet these criteria will be excluded.

Consent for conducting interviews will be obtained by trained Azeri interviewers ap-
proaching potential participants in the local market places. Because it will be a low in-
tensity survey conducted in the market places, Azeri interviewers will be instructed to
appreciate the need for a polite introduction and to engage people only if they are willing.
A record will be kept, however, of the number of refusals. No signed informed consent
will be included; instead, participation will be conditional on tacit consent. An informa-
tion letter will be offered to each participant after the interview (See Information Letter).
This approach may not be used if the National Household Quarterly Survey sampling

frame of the SCS can be made available.

A basic approach to comparing cancer risks among populations is the use of age-sex
specific rates. Using this approach, cancer incidence and mortality rates are stratified into
age and sex-specific strata, facilitating comparisons between populations on a stratum-
by-stratum basis. For each of the cancer sites chosen, incidence and mortality rates will
be compared across each stratum of the populations in order to visualize relative excesses
or deficits for individual cancer sites in the city of Sumgayit. Some advantages of this
method of comparing population data are that differences in rates particular to certain de-
mographics are easily visualized, demographic trends in cancer rates will be observable,
and that the procedures involved are not overly complex.

PMRs are a semi-quantitative method of comparing the causes of death between groups,
used mainly for hypothesis generation regarding potential exposure-disease relationships.
The PMR is obtained simply by calculating for each population the proportion of deaths
that have occurred from specific causes. By comparing the proportions of mortality
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from certain diseases between populations, relative mortality excesses or deficits for
particular causes of death can be visualized. Care must be exercised, however, as PMRs
have the potential to provide deceiving results about exposure-disease associations.
PMRs may be most useful for directing future research on certain cancers.

An SMR provides a population summary statistic. It is a ratio of actual to expected in-
cidence or mortality rates for a study population. Expected rates in Sumgayit will be cal-
culated by multiplying age-specific cancer rates from the reference (comparison)
populations by the demographic distribution of residents in the city of Sumgayit. The
total number of observed cases is then divided by the sum of age-specific expected values
to produce a ratio. The SMR can be used to determine if excesses or deficits for any
health outcome (e.g., cancer) occur between the comparison and reference groups. An
SMR > 1 means that the health outcome occurs at a greater rate among the study popu-
lation than the reference population, and suggests that the study population is at greater
risk for that outcome. The statistical significance of the SMR can be tested using a c-
score statistic based on the Poisson distribution.19 The results of the SMR analysis will
provide insight into whether the health status of the Sumgayit population has been ad-
versely affected by industrial exposures.

Results
Analyses are to be completed with the participation of all partners at the appropriate
stages of the project (See Toolkit №9: Planning Tools and Timelines).

Conclusions
This study will provide a quantitative evaluation of the perceived increased cancer bur-
den in Sumgayit resulting from long-term occupational and environmental exposures.
The availability and accessibility of health data suitable for epidemiological research
will be constructively evaluated, with the goals of facilitating research and contributing
to the improvement of health information systems in the country.

Results will build a better understanding of possible associations between exposures and
selected cancers, and will provide evidence-based support for allocating resources for
current remediation efforts and future research in the area. In so doing, this project will
build new partnerships between the MOH (Bureau of Information and Statistics (BIS),
National Oncological Centre (NOC)), Azerbaijan State Committee on Ecology and Na-
ture Utilization Control (SCE), the Sumgayit Centre for Environmental Rehabilitation
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(SCER), the WHO (European Centre for Environment & Health, Rome (WHO-ECEH);
WHO Country Office, Baku (WHO-LO)), the United Nations Development Programme
(UNDP), Azerbaijan State Committee on Statistics, the Canadian Society for Interna-
tional Health (CSIH), among others, hopefully encouraging further collaborations.

Feasibility
At present, a number of international organizations are involved in the economic and
ecological rehabilitation of Sumgayit, including the WHO, and the United Nations De-
velopment Programme (UNDP), responsible for establishing the Environmental Reha-
bilitation of Sumgayit project. The Azerbaijan MOH and SCE are supportive of such
collaborative efforts and encourage continued international cooperation. In addition, the
CSIH has activities currently underway in Azerbaijan and ultimately desires to integrate
this proposed project into the overall health activities in the country. As such, both the
partnerships and infrastructure are in place to maximize the success of future health re-
search in Azerbaijan.

This population-based study will rely heavily on population-level, annual summaries of
demographic and cancer data provided by the Azerbaijan MOH (National Oncological
Centre, and Bureau of Information and Statistics). Cancer data for both Armenia and
Georgia will be obtained through the Caucasus Health Net20 and/or WHO Health for
All21 databases. Necessary data for Azerbaijan will include age and sex-specific cancer
incidence and mortality rates annually over the period 1980-2000, such that standardized
measures may be calculated. To achieve this, the corresponding population demographic
data will be needed. Data specific to the cities of Baku, Sumgayit, and the reference
city will be obtained through examination of reports possessed by the MOH.

National data from 1997 to the present are currently available on the Mednet website.22

As the website is still under construction, several inconsistencies/omissions have been
noted (Appendix not included). One of the goals of this study will be to expand and im-
prove the website by providing a constructive critique of all cancer data currently pre-
sented on the website, and to provide all cancer data collected in the course of this study
in electronic form to the MOH. This will allow the activation of a number of undevel-
oped links to district-level, and national data on the Mednet website. Furthermore, all
data collected relating to Sumgayit may be incorporated in the Geographic Information
System (GIS) developed by the SCER.
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Following arrival in Azerbaijan and familiarization with persons and facilities, priority
has been placed on obtaining the population-level demographic and annual summary
cancer incidence/mortality data for selected cancer sites from the Azerbaijan MOH (BIS,
NOC). The ability to obtain such data, particularly those specific to Sumgayit, Baku, and
the reference city, is crucial to the population-based descriptive study. The agencies in
Azerbaijan possessing the health data have emphasized their willingness and ability to
supply the necessary data (Appendix not included). Because it appears that high-quality
data will be obtained in good time for the descriptive study, the case-control approach
initially discussed as an alternative will not be required.

Data will be collected through an approximately one-month visit to Azerbaijan by the re-
searchers, with the help of partners at the SCER, and support from other relevant agen-
cies of the MOH (Appendix not included).

Logistics
The project will be accomplished through an international collaborative effort, involving
local partners and researchers from abroad. Local partners directly involved in the re-
search include professionals whom participated in the UNDP-WHO funded Introductory
and Advanced Environmental Epidemiology classes (Mr Emin Makhmudov, Dr Anar
Asadov), Dr Oktay Akhundov from the MOH-BIS, and Dr Fuad Mardanli of the MOH-
NOC. International partners include Dr Colin Soskolne, his Master of Science student,
Mr James Andruchow, and Ms Francesca Racioppi, together with Mr Andruchow’s Su-
pervisory Committee. A draft research proposal was developed by early March 2001 for
consideration by all potential partners. This document is the product of feedback received
on that draft by the other partners. James Andruchow and Professor Soskolne will arrive
in Azerbaijan in late April 2001 to conduct the needed research. Professor Soskolne
(who visited Azerbaijan and most of the key players twice in 2000) will spend about a
week and a half in Sumgayit with Mr Andruchow, ensuring that the work is set in motion.
Prior to departure, however, buy-in will be secured with assurances of and access to data.
Professor Soskolne then will leave Mr Andruchow in Sumgayit for a further approxi-
mately three weeks to complete all of the data collection needed while in Azerbaijan, in
close collaboration with all partners. During that 3-week period, Mr Andruchow will be
in e-mail contact with Professor Soskolne. James Andruchow has a basic understanding
of the Ukrainian language and Cyrillic alphabet that will make his reading of documents
and tabular data possible.
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The data analysis will be completed in Edmonton, and a thesis will be produced (property
of the University of Alberta) with a final report and paper(s) for publication following.
All partners will have the opportunity to ensure that the thesis, report and paper for pub-
lication are each consistent with their knowledge of the situation in Azerbaijan; scientific
concerns will provide the basis for all feedback. In accordance with University of Alberta
regulations, all students must have a Supervisory Committee to ensure the scholarly ex-
cellence of the student's thesis project.

Ethics Approval
Following agreement in principle to the proposal by all partners, ethics clearance has
been obtained at the University of Alberta.

Partnerships
All partners in the conduct of the research are identified in the appended Agreement of
Understanding (See attached Agreement of Understanding). Partners are expected to
contribute with data and expertise needed for the successful conduct of this research.

The University of Alberta (Canada) will remain involved through the duration of the re-
search. Similarly, WHO-ECEH (Rome), the MOH, the UNDP, and the WHO-LO in
Azerbaijan will continue to ensure quality control and cooperation among partners until
completion.

Team of Investigators
The following are expected to have contributed to the intellectual development of both
the thesis and scientific paper(s) for publication:

Colin L. Soskolne Oktay Akhundov
James Andruchow Anar Asadov
Francesca Racioppi Emin Makhmudov
Nicola Cherry Fuad Mardanli
Heather Bryant

Data Management and Ownership
Data will be made accessible and managed by the team of investigators. The ownership
of the original data remains with the relevant agencies of the MOH. The ownership of
the data sets as extracted, treated, analysed and used for the purpose of this study will be
shared among the relevant agencies of the MOH and the SCER. For any thesis resulting
from this study the University of Alberta will retain copyright with the student who pro-
duced it.
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A complete archive of all data sets used for this investigation will be kept both in Alberta
and in Azerbaijan, including at the MOH, SCER, and other involved agencies, as appro-
priate. The team of investigators will retain the right of further accessing, analysing and
using for scientific work the data collected for the purpose of this research. Any copy-
right data, analyses, or software will remain with the legal owner/licensee.

Any publication resulting from this study will be co-authored by those members of the
team contributing to its preparation. In compliance with the normal practice of scientific
publications in peer reviewed journals, the copyrights on papers arising from the re-
search, will be assigned by the co-authors to the Journal(s) in which the work is finally
published.

Co-authorship and Acknowledgements
Those members of the team who contribute to the intellectual development of the study,
the execution of the work and who can defend the scientific presentation of the findings
will be eligible for co-authorship. Others and appropriate agencies will be acknowledged
in the dissemination of the results of the study. Any publication will indicate that funds
to carry out the research were provided by the UNDP project Environmental Rehabili-
tation of Sumgayit, through an Inter Agency Agreement (IAA AZE/97/010) between
UNOPS and WHO.

Francesca Racioppi set the foundations for this research, linking all partners, and con-
tinued contributions to the development of the proposal. The Azerbaijan MOH has of-
fered to provide the assistants access to the necessary cancer and demographic data,
facilities for data extraction, and staff to assist in the project.

In particular, we acknowledge the efforts of Dr Akhundov in facilitating this work,
through assuring access to computers and the necessary data. Finally, the contributions
of all partners to making this work possible is acknowledged, in particular, the UNDP,
the SCER, the WHO Country Office, and numerous people in Azerbaijan for agreeing
to participate in the study.
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Inormation Letter

Dear Participant,

We are conducting a study on the health effects of long-term pollution in Sumgayit, in
conjunction with the United Nations Development Programme’s Environmental Rehabil-
itation of Sumgayit Project. We would like to ask you a few questions about your day-
to-day life that will be helpful in allowing us to understand more about the residents of
this city. Your name will not be collected; all information will be kept confidential, and
only used as part of the above research. There are no risks associated with your partic-
ipation in this research. Are you willing to answer a few questions that will take no more
than about 3-4 minutes of your time?

If you have any further questions or concerns about your participation in the study,
please feel free to contact us at the

Sumgayit Centre for Environmental Rehabilitation.
16 Nizami Street, Sumgayit
Azerbaijan

Telephone: (994164) 22612
Email: sum@sec.sumqait.az

Thank you for your time.
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Lifestyle Questionnaire
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Agreement of Understanding

Research Project

Cancer morbidity and mortality in the industrial city of
Sumgayit, Azerbaijan: A descriptive approach

High quality epidemiological research results from successful collaboration among
partners which, in turn, depends on trust and due diligence among them. All partners
are equally essential links to the ultimate success of the research; the project will be
only as good as its weakest link.

The primary purpose of this Agreement is to ensure that the objectives of the research
proposal are met. An equally important objective is to extend the learning experience
afforded through the two courses on Environmental Epidemiology through 2000 and
held in Baku. This will be achieved by involving, all interested and willing partners
in all aspects of the execution of the research, as a practical extension of the two
courses. This document defines the roles and responsibilities of each concerned
agency with regard to each activity to ensure mutual understanding.

The partners for this project comprise the respective agencies responsible for main-
taining and providing relevant data and/or for designing and conducting the research.
All noted partners will be invited and expected to participate by suggesting analytical
approaches, and in interpreting the research findings as soon as final reports are
drafted for comment. Their responsibility is to respond with constructive critique and
input in a timely fashion, usually within two weeks. For this project, the partner agen-
cies are:

• Ministry of Health (MOH), Azerbaijan
o Bureau of Information and Statistics (BIS)
o National Oncological Centre (NOC)

• State Committee on Statistics of Azerbaijan (SCS)

• Sumgayit Centre for Environmental Rehabilitation (SCER)
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• State Committee on Ecology and Nature Utilization Control (SCE)

• World Health Organization (WHO)
o European Centre for Environment & Health (ECEH), Rome
o WHO Country Office (WHO-LO), Baku

• University of Alberta, Edmonton, Canada (UofA)

• United Nations Development Program (UNDP) Country Office in Azerbaijan

• United Nations Office for Project Services (UNOPS)

• Canadian Society for International Health (CSIH)

Ministry of Health (MOH), Azerbaijan
Will coordinate activities utilizing a national approach to facilitate the study of the im-
pact of the environment on human health. Will facilitate access to the various data
sources thereby strengthening the national health information system. (Main contact:
Oktay Akhundov).

Bureau of Information and Statistics (BIS), MOH Archives
Will provide access to all needed cancer data (lung, larynx, breast, urinary bladder,
childhood leukemia, and all cancers combined), by year from 1980 through 2000, to-
gether with appropriate denominator data in 5-year age intervals, by sex and districts,
for all of Azerbaijan. Also, will provide expertise in interpreting changes in coding
over the period. Will support the translation of the lifestyle questionnaires on potential
confounder information that will be secured either through collaboration of the SCS
or through Market Research surveys in selected cities/regions. Will make space and
computers available for the abstraction of all needed data. Will provide the needed de-
nominator data by age and sex, in 5-year age groups annually from 1980. (Main con-
tact: Natalia Tselikovskaya).

State Committee on Statistics (SCS)
Will support, at a nominal cost, the inclusion of specified lifestyle questions in its
Quarterly Household Income and Expenditure Survey. If agreement is reached, they
will conduct this work and share the results within three months. (Main contact:
Agadadash Mamedov).
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National Oncological Centre (NOC)
Will provide access to all needed cancer data as above where confirmation or audit
is required and to assist James Andruchow in the abstraction of cancer data (Main
contact: Fuad Mardanli).

Sumgayit Centre for Environmental Rehabilitation (SCER)
Will provide assistance (Emin Makhmudov and Anar Asadov) to James Andruchow
and will work cooperatively in the abstraction of cancer data. Will secure any needed
cancer data as above where confirmation or audit is required.

Will support the translation of the lifestyle questionnaires on potential confounder
information (if needed by virtue of the SCS being unable to accommodate this re-
quest) only for a Market Research survey in Sumgayit and other selected cities. (Main
contacts: Arif Islamzadeh, Anar Asadov, Emin Makhmudov).

State Committee on Ecology and Nature Utilization Control (SCE)
As the Government counterpart for the Environmental Rehabilitation of Sumgayit
Project, will provide general/overall support in the implementation of the activity, as
necessary, as with other activities of the project. (Main contact: Fuad Akhundzadeh)

WHO Country Office (WHO-LO), Baku
Will facilitate communications among the respective partners. Will ensure, with the
European Centre for Environment & Health (WHO), international standards and in-
formation on recent events related to the conduct of the research. (Main contact: Kam-
ran Garakhanov).

WHO European Centre for Environment & Health (WHO-ECEH), Rome
As the implementing agency for the Public Health component of the Environmental
Rehabilitation of Sumgayit Project governed by Inter-Agency Agreement with
UNOPS, will provide overall supervision of the project, facilitate communications
and aid in coordination of the activities, ensuring both process efficiencies and prod-
uct excellence. (Main contact: Francesca Racioppi).
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University of Alberta (UofA)
Will assume responsibility for leading the scientific component of the research, in-
cluding the extraction, compilation, analysis and documentation of all data. This in-
cludes linking population data to health outcomes, taking into account the potential
affects of confounders during interpretation of the data. Data will be copied for future
use by any of the respective partners, on their written request.

All such activities will require the invitation to participate by all other partners. The
cancer data used in this project will be computerized and will be provided to the Azer-
baijan MOH for its web site/data base and cancer registry developments, and to the
Sumgayit Centre. (Main contacts: Colin Soskolne and James Andruchow).

United Nations Development Program (UNDP) Country Office in Azerbaijan
As the sole funding body, will monitor and evaluate the implementation of the activity
against the agreed-upon Work Plan and provide necessary local logistics support.
(Main contact: Jamila Ibrahimova).

United Nations Office for Project Services (UNOPS)
As the executing agency of the Environmental Rehabilitation of Sumgayit Project,
will ensure implementation of the activity by provision of oversight and facilitation
as necessary. (Main contacts: Andrew Menz, Ulrike Meissner, Jill Nicholls).

Canadian Society for International Health (CSIH)
Will involve the University of Alberta, Sumgayit Centre for Environmental Rehabil-
itation, and Azerbaijan MOH in its 4-day Workshop in Ganja City from May 28, 2001.
The intent is, in principle, to fold an environmental health research component into
its existing main function of building health information systems in the Caucasus
countries. (Main contacts: Chris Rosene and Valerie Douglas).
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Budget Example
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Toolkit №9: Planning Tools and Timelines:
Sample Gant Chart
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Toolkit №10: Sample Report of Findings

Developing, Conducting and Disseminating Health Research

191



From Theory to Practice in Environmental Epidemiology:

192

For more information, please contact:

World Health Organization Regional Office for Europe
European Centre for Environment and Health (ECEH)

Via Francesco Crispi 10, 00187 Rome, Italy
Tel: +39 06 487 7550
Fax: +39 06 487 7599

Email: frr@who.it
Website: http://www.euro.who.int/healthimpact
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Toolkit №11: Prominent Peer-Reviewed Journals

*Note: A selection, likely incomplete.

**Note: Many useful and prominent scientific journals are able to accessed with no charge by in-
stitutions in developing nations through a United Nations-WHO initiative. See Toolkit№1: Useful
Epidemiology and Public Health Websites and Online Resources for more information.

The list of journals that follows is not meant to be all-inclusive, nor does it suggest that
journals not included in this list are of lesser quality. Instead, this listing is designed to
provide readers who have limited experience with the international public health litera-
ture a foundation of reputable, high-quality journals they may consider for obtaining rel-
evant information on the topics of public health and/or epidemiology or as potential
destinations for publication of their own research. There are many other useful and high
quality journals and publications for epidemiological and public health research which
are not listed here.

American Journal of Epidemiology (AJE):
http://aje.oupjournals.org/
The American Journal of Epidemiology is a premier epidemiological journal devoted to
the publication of empirical research findings, methodological developments in the field
of epidemiological research and opinion pieces. It is aimed at both fellow epidemiolo-
gists and those who use epidemiological data, including public health workers and cli-
nicians. Twenty-four issues are published annually.

American Journal of Industrial Medicine (AM J IND MED):
http://www.interscience.wiley.com/jpages/0271-3586/
The American Journal of Industrial Medicine considers for publication reports of original
research, review articles, instructive case reports, and analyses of policy in the fields of
occupational and environmental health and safety. The Journal also accepts commen-
taries, book reviews and letters of comment and criticism. The goals of the journal are
to advance and disseminate knowledge, promote research and foster the prevention of
disease and injury. Specific topics of interest include: occupational disease; environ-
mental disease; pesticides; cancer; occupational epidemiology; environmental epidemi-
ology; disease surveillance systems; ergonomics; dust diseases; lead poisoning;
neurotoxicology; endocrine disruptors. Published six times annually.
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American Journal of Preventive Medicine (AM J PREV MED):
http://www.ajpm-online.net/
The American Journal of Preventive Medicine is the official journal of the American
College of Preventive Medicine and the Association of Teachers of Preventive Medicine,
and publishes articles in the areas of prevention research, teaching, practice and policy.
Original research is published on interventions aimed at the prevention of chronic and
acute disease and the promotion of individual and community health. Of particular em-
phasis are papers that address the primary and secondary prevention of important clinical,
behavioural and public health issues such as injury and violence, infectious disease,
women's health, smoking, sedentary behaviours and physical activity, nutrition, diabetes,
obesity, and alcohol and drug abuse.

Papers also address educational initiatives aimed at improving the ability of health pro-
fessionals to provide effective clinical prevention and public health services. Papers on
health services research pertinent to prevention and public health are also published.
The journal also publishes official policy statements from the two co-sponsoring organ-
izations, review articles, media reviews, and editorials. Finally, the journal periodically
publishes supplements and special theme issues devoted to areas of current interest to the
prevention community.

American Journal of Public Health (AJPH):
http://www.ajph.org/
The American Journal of Public Health (AJPH) is a high-quality publication dedicated
to original work in research, research methods, and program evaluation in the field of
public health. This prestigious journal also regularly publishes authoritative editorials
and commentaries and serves as a forum for the analysis of health policy. All published
papers have undergone rigorous peer review (only one out of five submitted papers is ac-
cepted for publication).

American Journal of Tropical Medicine and Hygiene (AM J TROP MED HYG):
http://www.ajtmh.org/
The American Society of Tropical Medicine and Hygiene (ASTMH) is the principal
organization in the United States representing scientists, clinicians and others with
interests in the prevention and control of tropical diseases through research and ed-
ucation. The interests of the Society lie in tropical medicine, including the varied
parasitic and viral diseases of the tropics, as well as other infectious diseases, such
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as enteric and mycobacterial infections. The Society publishes the monthly Amer-
ican Journal of Tropical Medicine and Hygiene, one of the most widely distributed
journals of its type in the world. Its wide geographic distribution, broad technical
coverage and prompt publication policy make it a favoured medium for communi-
cating new findings in the area of tropical medicine.

Annals of Epidemiology (ANN EPIDEMIOL):
http://www.elsevier.com/locate/issn/10472797
Annals of Epidemiology is a peer reviewed, international journal devoted to epidemio-
logic research and methodological development. The journal emphasizes the application
of epidemiologic methods to issues that affect the distribution and determinants of human
illness in diverse contexts. Its primary focus is on chronic and acute conditions of diverse
aetiologies and of major importance to clinical medicine, public health, and health care
delivery. Annals encourages the use of epidemiology in a multidisciplinary approach to
understanding disease aetiology. Review articles, reports from U.S. Federal and Inter-
national sources, Editorials, Commentaries, Brief Communications, Letters to the Editor,
Book Reviews, and selected papers from major symposia are also published.

Annual Reviews of Public Health (ANNU REV PUB HEALTH):
http://publhealth.annualreviews.org/
Because Annual Review chapters examine entire subfields in depth, they are written by
experienced researchers upon invitation from one of our Editorial Committees. Annual
Reviews Committees nevertheless welcome suggestions from its readers. Questions or
comments about editorial content or policies should be directed to the appropriate pro-
duction editor for the Annual Review series.

Archives of Environmental Health (ARCH ENVIRON HEALTH):
http://www.heldref.org/aeh.php
Archives of Environmental Health consolidates the latest research, both nationally and
internationally, from such varying fields as epidemiology, toxicology, biostatistics, and
biochemistry. Publishing only new research based on the most rigorous methods,
Archives addresses such topics of current concern as health significance of toxic waste,
new energy technology, industrial processes and the environmental causation of neuro-
biological dysfunction, birth defects, cancer, and chronic degenerative diseases. For more
than 50 years, this noted journal has provided objective documentation of the effects of
environmental agents on human, and, in some cases, animal populations.
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British Medical Journal (BMJ):
www.bmj.com
The BMJ aims to publish rigorous, accessible and entertaining material that will help
doctors and medical students in their daily practice, lifelong learning and career devel-
opment. In addition, it seeks to be at the forefront of the international debate on health.
To achieve these aims it publishes original scientific studies, review and educational ar-
ticles, and papers commenting on the clinical, scientific, social, political, and economic
factors affecting health. The BMJ is delighted to receive articles for publication in all
of these categories - from doctors and others. The journal can publish only about 9% of
more than 6000 articles that it receives each year, but the editors aim to give quick de-
cisions to potential authors.

The BMJ is published weekly and has a circulation of about 108,500, of which 13,500
copies are distributed outside Britain. In addition, local editions reach another 173,000
readers. Material published in the weekly journal may be reproduced in these editions,
in the student BMJ, and on the BMJ web site.

Bulletin of the World Health Organization (B WORLD HEALTH ORGAN):
http://www.who.int/bulletin/
The Bulletin’s mission is "to publish and disseminate scientifically rigorous public health
information of international significance that enables policy-makers, researchers and
practitioners to be more effective; it aims to improve health, particularly among disad-
vantaged populations". The Bulletin welcomes unsolicited manuscripts, which are ini-
tially screened in-house for originality, relevance to an international public health
audience, and scientific rigour. Twelve issues are published annually.

Cancer Causes & Control (CANCER CAUSE CONTROL):
http://www.kluweronline.com/issn/0957-5243/contents
Cancer Causes & Control is an international refereed journal that both reports and stim-
ulates new avenues of investigation into the causes, control, and subsequent prevention
of cancer. By drawing together related information published currently in a diverse range
of biological and medical journals, it has a multidisciplinary and multinational approach.
The scope of the journal includes: variation in cancer distribution within and between

populations; factors associated with cancer risk; preventive and therapeutic interventions
on a population scale; economic, demographic, and health-policy implications of cancer;
and related methodological issues.
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The emphasis is on speed of publication. The journal will normally publish within 30
to 60 days of acceptance of manuscripts. Cancer Causes & Control publishes original
and review articles, hypotheses, comments, opinions, and letters to the Editor which will
have direct relevance to researchers and practitioners working in epidemiology, medical
statistics, cancer biology, health education, medical economics and related fields. The
journal also contains significant information for government agencies concerned with
cancer research, control and policy.

Environmental Health: A Global Access Science Source:
http://www.ehjournal.net/
This open access, online journal publishes papers on all aspects of environmental and oc-
cupational medicine and related studies in toxicology and epidemiology.

Environmental Health: A Global Access Science Source is published by BioMed Central,
an independent publishing house committed to providing immediate free access to peer-
reviewed biomedical research.

Environmental Health Perspectives (EHP):
http://ehp.niehs.nih.gov/
Environmental Health Perspectives is a peer-reviewed journal dedicated to the discussion
of the effect of the environment on human health. EHP comprises 17 issues annually
with monthly sections devoted to children’s health and environmental medicine, a toxi-
cogenomics research section published with toxicogenomics news in separate quarterly
issues, and an annual review issue. EHP also publishes a quarterly Chinese-Language
Edition and occasional special issues. In addition, publications of the National Toxicol-
ogy Program including the Report on Carcinogens are available here.

Epidemiology (EPIDEMIOLOGY):
http://www.epidem.com/
Epidemiology is a peer-reviewed scientific journal that publishes original research on the
full spectrum of epidemiologic topics. Journal content ranges from cancer, heart disease
and other chronic illnesses to reproductive, environmental, psychosocial, infectious-dis-
ease and genetic epidemiology. The journal places special emphasis on theory and
methodology, and welcomes commentaries that explore fundamental assumptions or
offer provocative dissent.
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Epidemiologic Reviews (EPIDEM REV):
http://epirev.oupjournals.org/
Epidemiologic Reviews is a leading review journal in public health. Published once a
year, issues collect review articles on a particular subject. Recent issues have focused
on prostate cancer, cohort studies, vaccines, and genetic epidemiology. The 2003 issue
will focus on injury prevention.

European Journal of Public Health (EUR J PUBLIC HEALTH):
http://www3.oup.co.uk/eurpub/
The European Journal of Public Health is a multidisciplinary journal aimed at attract-
ing contributions from epidemiology, health services research, management, ethics
and law, health economics, social sciences and environmental health. The journal
provides a forum for discussion and debate of current international public health is-
sues with a focus on the European region. The journal is published four times annu-
ally, and contains refereed, original scientific articles; policy articles; reviews on
major themes; editorials; commentaries; book reviews; news and letters; and an-
nouncements of forthcoming events.

International Archives of Occupational and Environmental Health

(INT ARCH OCCUP ENVIRON HEALTH):

http://link.springer.de/link/service/journals/00420/

All papers should be based on present-day standards and relate to occupational or am-

bient environmental problems, especially on one of the following topics:

• Clinical and epidemiological studies on morbidity and mortality
• Clinical and epidemiological studies on parameters relevant to the estimation of
health risks
• Human experimental studies on environmental health effects (Animal experi-
ments, only if relevant to pathogenetic aspects)
• Methods for studying topics mentioned above

The journal publishes the following types of articles:
• Concepts in occupational and environmental health
• Editorials
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• Review articles
• Original articles
• Short communications
• Documents of international meetings and activities
• Reports on national health regulations

International Journal of Epidemiology (IJE):
http://ije.oupjournals.org/
The International Journal of Epidemiology is recommended to anyone who needs to
keep up to date with epidemiological advances and new developments throughout the
world. It encourages communication among those engaged in the research, teaching,
and application of epidemiology of both communicable and non-communicable disease,
including research into health services and medical care. Also covered are new methods,
epidemiological and statistical, for the analysis of data used by those who practise social
and preventive medicine. The International Journal of Epidemiology is published six
times yearly.

International Journal of Occupational and Environmental Health (IJOEH):
http://www.ijoeh.com/
IJOEH will consider the publication of any original manuscript that deals with the broad
field of occupational and environmental health.

Journal of Clinical Epidemiology (J CLIN EPIDEMIOL):
http://www.elsevier.com/locate/issn/08954356
Published monthly, the Journal of Clinical Epidemiology provides timely, authorita-
tive studies developed from the interplay of clinical medicine, epidemiology, biosta-
tistics and pharmacoepidemiology. Articles are oriented toward methodology, clinical
research or both. A special section, Pharmacoepidemiology Reports, is dedicated to
the rapid publication of articles on the clinical epidemiologic investigation of phar-
maceutical agents.
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Journal of Epidemiology and Community Health
(J EPIDEMIOL COMMUN HEALTH):
http://jech.bmjjournals.com/
The Journal of Epidemiology and Community Health is a truly international journal
which encompasses all the aspects of epidemiology and public health. It publishes orig-
inal papers, leading articles, reviews and short papers concerned with the study and im-
provement of communities worldwide. Published monthly, the journal is fully refereed
and indexed in ISI Current Contents and MedLine/Index Medicus. The main sections
of the journal are:

• Research reports
• Theory and methods
• Public Health policy and practice

Reduced subscription rates are available for all members of major epidemiology and
public health societies.

Journal of Exposure Analysis and Environmental Epidemiology (JEAEE):

http://www.nature.com/jea/

The Journal of Exposure Analysis and Environmental Epidemiology, a peer-reviewed

publication, is published six times a year. The journal publishes research important to

exposure assessment, environmental epidemiology, and related disciplines. It also pub-

lishes manuscripts dealing with measurements, modelling, instrumentation, and ques-

tionnaires; studies on chemical, biological, and physical principles required to analyze

human exposure from single and multiple media and routes; and epidemiological inves-

tigations. It is the official publication of the International Society of Exposure Analysis.

Types of work considered include articles that describe original research results; reviews

on subjects of importance to exposure assessment and epidemiology; preliminary com-

munications; viewpoints; reports or proceedings of conferences; and brief announce-

ments of scientific meetings or courses of study.
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Journal of Occupational and Environmental Medicine
(J OCCUP ENVIRON MED):
http://www.acoem.org/journal/general.asp
The Journal of Occupational & Environmental Medicine is a leading scientific, peer-re-
viewed monthly publication in the specialty of occupational and environmental medicine.
It serves as an indispensable source to in-depth, clinically oriented research articles and
technical reports that keep readers up-to-date on cutting-edge medical developments in
the field.

Lancet (LANCET):
www.thelancet.com
The Lancet is a high-profile international general medical journal that will consider any
original contribution that advances or illuminates medical science or practice, or that
educates or entertains the journal's readers.

Management of Environmental Quality
(formerly: Environmental Management and Health Journal):
http://www.emeraldinsight.com/info/journals/meq/meq.jsp
As the industrialized world advances in power, the increasing emphasis on technology,
chemicals and intensive farming practices have created massive prosperity. But the price
we pay for our wealth, in deteriorating health and disabling killer diseases, is regarded
as too high. How do we tame the monster we have created? Management of Environmen-
tal Quality: An International Journal has become a highly respected international forum
for the serious debate of environmental issues and their effect on human health.

New England Journal of Medicine (NEJM):
http://content.nejm.org/
Each week, the New England Journal of Medicine presents major, previously unpub-
lished research results, clinical findings, updates, and opinions. Over 240,000 physicians,
students, managers, and other medical professionals in more than 120 countries subscribe
to the New England Journal of Medicine.
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Scandinavian Journal of Work, Environment, and Health
(SCAND J WORK ENVIRON HEALTH):
http://www.sjweh.fi/
The aim of the Scandinavian Journal of Work, Environment & Health is to promote re-
search in the fields of occupational health and safety and the work environment and to
increase knowledge through the publication of original and review articles. The journal
also publishes short communications, case reports, commentaries, discussion papers,
clinical questions, consensus reports, meeting reports, other reports, book reviews, a
noted elsewhere section, news, and announcements. The journal deals with topics con-
cerning the interactions between work and health in such fields as occupational medicine,
toxicology, epidemiology, hygiene, physiology, psychology, ergonomics, and sociology.
In addition, health topics related to work/home and work/outdoor environment interfaces
are included, as well as studies of the effects of preventive measures and interventions
in the work, home or outdoor environment. The journal is open to all authors without
regard to nationality.

Statistics in Medicine (STAT MED):
http://www.interscience.wiley.com/jpages/0277-6715/
Statistics in Medicine will publish papers on practical applications of statistics and other
quantitative methods to medicine and its applied sciences. It will embrace all aspects of
the collection, analysis, presentation and interpretation of medical data. Specific areas
will include clinical trials, diagnostic studies, quality control, laboratory experiments,
epidemiology, and health care research. The journal will emphasize the relevance of
numerical techniques and will aim to communicate statistical and quantitative ideas in
a medical context. Examples of applications of statistics to specific projects, articles
explaining new statistical methods and reviews of general topics will be published; pa-
pers containing extensive mathematical theory will be excluded. The main criteria for
publication will be appropriateness of the statistical method to the particular medical
problem and clarity of exposition. The ultimate goal of Statistics in Medicine is to en-
hance communication between statisticians, clinicians and medical researchers with the
common purpose of advancing knowledge and understanding of quantitative aspects of
medicine. It is intended that both the readers and authors of the Journal include statis-
ticians, clinicians, epidemiologists, health researchers, mathematicians and computer
scientists interested in medicine.
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Toolkit №12: Template for a Draft Manuscript

Title: A concise, yet descriptive title appropriate to the study should be provided.

Names of Author(s): Provide the names of all persons who made a substantial intel-
lectual contribution to the work.

Author Contact Information: List the institution of employment/affiliation, and
means of contact (mailing address, email address, telephone number)

Abstract: A summary of the background, study design, methods, results, and conclu-
sions of the study in 250 words or less.

Introduction: Provide the reader a brief background as to in what context the study
was conducted. Briefly review the pertinent literature. Why was the study being con-
ducted? What was being studied?

Methods: The author should list where, how, and when the study was conducted.
Describe the study design, means of data collection and sample size, as well as the
methods of data analysis.

Results: Detail the major qualitative and quantitative findings of the study. Provide
the results of statistical tests if available. Graphics, figures, and/or tables may be help-
ful.

Discussion: What is the meaning and broader significance of the study results? What
aspects of the study were seen as being strengths? What were the weaknesses? How
could the study have been improved? Can future research be suggested?

Conclusions: What were the major findings of the study? What are the take-home
messages for the reader?

Acknowledgements: List funding source(s). Provide special thanks as appropriate.
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Glossary

*Where available, definitions have been obtained from Last 2001,
with permission of Oxford University Press.

AETIOLOGY
Literally, the science of causes, causality; in common usage, cause.

AGE-SPECIFIC RATE
A rate for a specified age group. The numerator and denominator refer to the same age
group. Example:

Number of deaths among residents

age 25-34 in an area in a year

Age-specific death rate = x 100,000

(ages 25-34) Average (for midyear) population

age 25-34 in that year

AGE-STANDARDIZATION
A procedure for adjusting rates, e.g., death rates, designed to minimize the effects of dif-
ferences in age composition when comparing rates for different populations.

ANALYTIC STUDY
A study designed to examine associations, commonly putative or hypothesized causal
disease relationships. An analytic study is usually concerned with identifying or meas-
uring the effects of risk factors or is concerned with the health effects of specific expo-
sure(s). Contrast with DESCRIPTIVE STUDY, which does not test hypotheses. The
common types of analytic study are cross-sectional, cohort, and case-control. In an an-
alytic study, individuals in the study population may be classified according to absence
or presence (or future development) of specific disease and according to “attributes” that
may influence disease occurrence. Attributes may include age, race, sex, other disease(s),
genetic, biochemical, and physiological characteristics, economic status, occupation,
residence, and various aspects of the environment or personal behaviour.
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BIAS
Deviation of results or inferences from the truth, or processes leading to such deviation.
Any trend in the collection, analysis, interpretation, publication, or review of data that
can lead to conclusions that are systematically different from the truth. Among the ways
in which deviation from the truth can occur, are the following:

1) Systematic (one-sided) variation of measurements from the true values (synonym:
systematic error).
2) Variation of statistical summary measures (means, rates, measures of association,
etc.) from their true values as a result of systematic variation of measurements, other
flaws in data collection, or flaws in study design or analysis.
3) Deviation of inferences from the truth as a result of flaws in study design, data col-
lection, or the analysis or interpretation of results.
4) A tendency of procedures (in study design, data collection, analysis, interpretation,
review, or publication) to yield results or conclusions that depart from the truth.
5) Prejudice leading to the conscious or unconscious selection of study procedures
that depart from the truth in a particular direction, or to one-sidedness in the interpre-
tation of results.

The term “bias” does not necessarily carry an imputation of prejudice or other subjective
factor, such as the experimenter’s desire for a particular outcome. This differs from con-
ventional usage in which bias refers to a partisan point of view. Many varieties of bias
have been described.

BIAS, INTERVIEWER
Systematic error due to interviewer’s subconscious or even conscious gathering of se-
lective data.

BIAS, MEASUREMENT
Systematic error arising from inaccurate measurement (or classification) of subjects
on the study variables.

BIAS, OBSERVER
Systematic difference between a true value and that actually observed due to observer
variation. Observer variation may be due to differences among observers (interob-
server variation) or to variation in readings by the same observer on separate occa-
sions (intraobserver variation).
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BIAS, RECALL
Systematic error due to differences in accuracy or completeness of recall to memory
of prior events or experiences. Example: Mothers whose children have had or have
died of leukemia are more likely than mothers of healthy living children to remember
details of diagnostic x-ray examinations to which these children were exposed in
utero.

BIAS, SELECTION
Error due to systematic differences in characteristics between those who are selected
for study and those who are not. Examples include hospital cases or cases under a
physician’s care, excluding those who die before admission to hospital because the
course of their disease is so acute, those not sick enough to require hospital care, or
those excluded by distance, cost, or other factors. Selection bias also invalidates
generalizable conclusions from surveys that would include only volunteers from a
healthy population.

CONFIDENCE INTERVAL (CI)
The computed interval with a given probability, e.g., 95%, that the true value of a variable
such as a mean, proportion, or rate is contained within the interval.

CONFOUNDING
1. A situation in which the effects of two processes are not separated. The distortion
of the apparent effect of an exposure on risk brought about by the association with
other factors that can influence the outcome.
2. A relationship between the effects of two or more causal factors as observed in a
set of data such that it is not logically possible to separate the contribution that any
single causal factor has made to an effect.
3. A situation in which the measure of the effect of an exposure on risk is distorted
because of the association of exposure with other factor(s) that influence the outcome
of study.
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CONTROL GROUP
See REFERENCE GROUP.

DATA DREDGING
A jargon term, meaning analyses done on a post-hoc basis without benefit of pre-stated
hypotheses, as a means of identifying noteworthy differences. Such analyses are some-
times done when data have been collected on a large number of variables and hypotheses
are suggested by the data; the scientific validity of data dredging is at best dubious, usu-
ally unacceptable.

DATA QUALITY
Data quality is a term that refers to the usefulness of scientific data to generate precise,
accurate, and meaningful study findings. High quality data allows for more robust con-
clusions to be drawn, and is much more useful to the researcher. Low quality data may
generate less robust conclusions, or may not generate meaningful results at all. Data
quality is commonly discussed in terms of completeness and validity:

COMPLETENESS
Completeness is concerned with the proportion of events (e.g., cases or deaths) from
the total number of events actually occurring in a study population that the data col-
lection process is able to secure. If the data account for only a small proportion, i.e.,
low completeness, then the quality of the data suffers because they are unlikely to ap-
proximate the actual conditions in the population. Data completeness can be influ-
enced by a number of factors, including the diligence of data reporting and recording,
and the mechanisms of data collection.

VALIDITY
Validity describes the ‘truthfulness’ of the data: that is, the extent to which the
recorded data correctly reflect the actual state of a variable in the population. A num-
ber of factors can influence data validity, including diagnostic accuracy and misdi-
agnoses, the effectiveness and accuracy of measurement equipment, data collection
and recording errors, and even the possibilities of data censorship or fabrication.
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DESCRIPTIVE STUDY
A study concerned with and designed only to describe the existing distribution of vari-
ables, without regard to causal or other hypotheses. Contrast with ANALYTIC STUDY.
An example is a community health survey, used to determine the health status of the peo-
ple in a community. Descriptive studies, e.g., analyses of cancer registry data, can be
used to measure risks, generate hypotheses, etc.

DISEASE
Literally, dis-ease, the opposite of ease, when something is wrong with a bodily function.
The words, “disease,” “illness,” and “sickness” are loosely interchangeable, but are bet-
ter regarded as not wholly synonymous. M.W. Susser has suggested that they be used
as follows:

Disease is a physiological/psychological dysfunction.
Illness is a subjective state of the person who feels aware of not being well;
Sickness is a state of social dysfunction, i.e., a role that the individual assumes when ill.

EPIDEMIOLOGY
The study of the distribution and determinants of health-related states or events in spec-
ified populations, and the application of this study to the control of health problems.
“Study” includes surveillance, observation, hypothesis testing, analytic research, and
experiments. “Distribution” refers to analysis by time, place and classes of persons af-
fected. “Determinants” are all the physical, biological, social, cultural, and behavioural
factors that influence health. “Health-related states and events” include diseases, causes
of death, behaviours such as the use of tobacco, reactions to preventive regimens, and
provision and use of health services. “Specified populations” are those with identifiable
characteristics such as precisely defined numbers. “Application to control…” makes
explicit the aim of epidemiology – to promote, protect, and restore health.

EPIDEMIOLOGY, ENVIRONMENTAL
The study of the distribution of health-related states or events in specified
populations in relation to determinants/hazards in the living environment of these
populations, and the application of this study to the control of such hazards.
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ETHICS
The branch of philosophy that deals with the distinctions between right and wrong –
with the moral consequences of human actions. Ethical principles govern the conduct
of epidemiology, as they do all human activities. The ethical issues that arise in epi-
demiological practice and research include informed consent, confidentiality, respect for
human rights, and scientific integrity. Epidemiologists and others have developed guide-
lines for the ethical conduct of epidemiological studies.

EXPOSURE
1. Proximity and/or contact with a source of a disease agent in such a manner that
effective transmission of the agent or harmful effects of the agent may occur.
2. The amount of a factor to which a group or individual was exposed; sometimes
contrasted with dose, the amount that enters or interacts with the organism.
3. Exposures may of course be beneficial rather than harmful, e.g., exposure to im-
munizing agents.
4. The process by which an agent comes into contact with a person or animal in such
a way that the person or animal may develop the relevant outcome, such as a disease.

GANT CHART
A graphical way of indicating those tasks that will be completed over specific time
periods.

GREY LITERATURE
That store of knowledge that was not subjected to peer review with a view to publication
in the accessible scientific literature.

HEALTH
The World Health Organization (WHO) described health in the preamble to its consti-
tution as, “A state of complete physical, mental, and social well-being and not merely the
absence of disease or infirmity.” The WHO description of health has been criticized be-
cause of the difficult of defining and measuring “complete” well-being.
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There are several other definitions, including the following:

1. A state of dynamic balance in which an individual’s or group’s capacity to cope
with all the circumstances of living is at an optimum level.
2. A state characterized by anatomical, physiological and psychological integrity,
ability to perform valued family, work and community roles; ability to deal with
physical, biological, psychological and social stress; a feeling of well-being; and
freedom from the risk of disease and untimely death.
3. Rene Dubos offered the following definition: “A modus vivendi enabling imperfect
men to achieve a rewarding and not too painful existence while they cope with an im-
perfect world.”
4. The word “health” is derived from the Old English Hal, meaning hale, whole,
sound in wind and limb.

HYPOTHESIS
1. A supposition, arrived at from observation or reflection, that leads to refutable
predictions.
2. Any conjecture cast in a form that will allow it to be tested and refuted.

HYPOTHESIS-GENERATION
The process of creating an hypothesis based on observation and interpretation of avail-
able information.

HYPOTHESIS-TESTING
The process of scientifically assessing whether or not a particular hypothesis is in agree-
ment with observed data.

ICD-9
The 9th Revision of the International Classification of Diseases.

IMPACT ASSESSMENT
Simply stated, is the identification of future consequences of a current or proposed
action.
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INFORMED CONSENT
Voluntary consent given by a subject – i.e., person or a responsible proxy (e.g., a parent)
– for participation in a study, immunization program, treatment regimen, etc., after being
informed of the purpose, methods, procedures, benefits, and risks, and, when relevant,
the degree of uncertainty about outcome. The essential criteria of informed consent are
that the subject has both knowledge and comprehension, that consent is freely given
without duress or undue influence, and that the right of withdrawal at any time is clearly
communicated to the subject. Other aspects of informed consent in the context of epi-
demiologic and biomedical research, and criteria to be met in obtaining it, are specified
in International Guidelines for Ethical Review of Epidemiological Studies (Geneva:
CIOMS/WHO 1991) and International Ethical Guidelines for Biomedical Research In-
volving Human Subjects (Geneva: CIOMS/WHO 1993). A distinction is made between
TACIT and EXPLICIT informed consent.

EXPLICIT INFORMED CONSENT
Usually secured by prior communication with the eligible potential participant and
the procurement of a signature or mark of understanding on a document specially
prepared for the purpose of recording that the process of obtaining informed consent
as described above was adhered to.

TACIT (IMPLICIT) INFORMED CONSENT
Usually applies when a person volunteers their participation in a study by simply
providing the information, action, or specimen needed in the absence of any for-
malised permission, but with due respect to the person’s right to refuse to participate.

INTERVIEWER BIAS
Systematic error due to interviewers’ subconscious or conscious gathering of
selective data.

LATENT PERIOD
(Synonym: latency) Delay between exposures to a disease-causing agent and the ap-
pearance of manifestations of the disease. After exposure to ionizing radiation, for in-
stance, there is a latent period of five years, on average, before development of leukemia,
and more than 20 years before development of certain other malignant conditions. The
term “latent period” is often used synonymously with “induction period,” that is, the pe-
riod between exposure to a disease-causing agent and the appearance of the manifesta-
tions of the disease. It has also been defined as the period from disease initiation to
disease detection.
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LITERATURE REVIEW
A critical analysis of peer-reviewed journals and relevant publications, systematically
conducted to provide a synthesis of the state of knowledge as a basis for summarizing
current research, or justifying further research.

LOG BOOK
A record of any deviances from the specified protocol of the study. This file is contin-
ually maintained and updated in order to provide a precise record of all changes or vari-
ations from the study protocol that are made. This record is very useful for evaluating
the success of a study design or searching for potential errors in methods or procedures.

MAGNITUDE OF EFFECT
The actual size of the measure calculated to indicate the relationship between an exposure
and an outcome.

MEASURE OF ASSOCIATION
A quantity that expresses the strength of association between variables. Commonly used
measures of association are differences between means, proportions or rates, the rate
ratio, the odds ratio, and correlation and regression coefficients.

MORTALITY:INCIDENCE RATIO (MIR)
One technique, among several, used to gain a sense of data quality, MIRs calculate a
ratio of mortality (number of deaths) to the number of incident cases for a specific disease
recorded in a particular region over a specified time period. Because not all incident
cases die (from most diseases), one expects that the number of incident cases of a disease
should always exceed the number of deaths from that disease in a given time period, and
that the ratio between the two should be proportional to the known survival for that dis-
ease, if incidence and mortality are reported accurately (assuming stable levels of expo-
sure to risk factors and a stable demographic structure). If one were to find an MIR to
exceed unity, this would provide reason for concern about the quality of the data.

NATURAL EXPERIMENT
Naturally occurring circumstances in which subsets of the population have different lev-
els of exposure to a supposed causal factor, in a situation resembling an actual experiment
where human subjects would be randomly allocated to groups. The presence of persons
in a particular group is non-random. The term derives from the work of John Snow
(1813-1858), who investigated the distribution of cholera cases in London in relation to
the source of their water supply. It would have been unethical for Snow to allocated
subjects to groups exposed to a lethal infection, but tracing the source of their drinking
water, using “shoe-leather epidemiology”, gave him the opportunity to make crucially
important observations.
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NULL HYPOTHESIS
The statistical hypothesis that one variable has not association with another variable or
set of variables, or that two or more population distributions do not differ from one an-
other. In simplest terms, the null hypothesis states that the results observed in a study,
experiment, or test are no different from what might have occurred as a result of the op-
eration of chance alone.

PARTICIPANTS (SUBJECTS)
Person upon whom research is conducted. The term research participant is suggested in
preference to research subject on the grounds that subject is demeaning, but this can be
ambiguous because members of research teams are also called participants.

PEER-REVIEW
Process of review of research proposals, manuscripts submitted for publication, abstracts
submitted for presentation at scientific meetings, whereby these are judged for scientific
and technical merit by other scientists in the same field. The term also refers to review
of clinical performance when it is a form of medical audit.

PILOT STUDY (INVESTIGATION)
A small-scale test of the methods and procedures to be used on a larger scale if the pilot
study demonstrates that these methods and procedures can work.

POINT ESTIMATE
A result statistic that does not take significance into account.

POISSON REGRESSION
A multivariate statistical modeling technique used to compare count data from independ-
ent populations. Output is a rate ratio.

POPULATION
1. All the inhabitants of a given country or area considered together; the number of
inhabitants of a given country or area.
2. (In sampling) The whole collection of unites from which a sample may be drawn;
not necessarily a population of persons; the units may be institutions, records, or
events. The sample is intended to give results that are representative of the whole
population.
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POST-HOC ANALYSES
After the fact; a re-examination of the data after the data have been analyzed and the
original hypothesis tested.

POWER
The ability of a study to demonstrate an association if one exists. The power of a study
is determined by several factors, including the frequency of the condition under study,
the magnitude of the effect, the study design, and sample size. Mathematically, power
is 1-β (Type II Error). A characteristic of a statistical hypothesis test, denoting the prob-
ability that the null hypothesis will be rejected if it is indeed false. Resolving power is
the comparable property of individual measurements.

PREVALENCE
The number of instances of a given disease or other condition in a given population
at a designated time; sometimes used to mean prevalence rate. When used without
qualification the term usually refers to the situation at a specified point in time
(point prevalence).

PROBE
A tentative exploratory advance or survey.

PROPORTIONAL INCIDENCE RATIO (PIR)
The analogue to the PROPORTIONAL MORTALITY RATIO (PMR) using incidence,
rather than mortality data.

PROPORTIONAL MORTALITY RATIO (PMR)
The proportion of observed deaths from a specified condition in a defined population, di-
vided by the proportion of deaths expected from this condition in a standard population,
either on an age-specific basis or after age-adjustment. Unlike the STANDARDIZED
MORTALITY RATIO (SMR), it does not require data on the age composition of the
population, but only on the deaths. The acronym, PMR, is preferably avoided because
the same initial letters can stand for perinatal mortality rate.
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PROSPECTIVE
With a view to the future.

PROTECTIVE FACTOR
An element that induces a level of protection as opposed to one that induces harm.

PUBLIC HEALTH
Public health is one of the efforts organized by society to protect, promote, and restore
the people’s health. It is the combination of sciences, skills, and beliefs that is directed
to the maintenance and improvement of the health of all the people through collective
or social actions. The programs, services, and institutions involved emphasize the pre-
vention of disease and the health needs of the population as a whole. Public health ac-
tivities chance with changing technology and social values, but the goals remain the
same: to reduce the amount of disease, premature death, and disease-produced discomfort
and disability in the population. Public health is thus a social institution, a discipline, and
a practice.

P VALUE (PROBABILITY)
The probability that a test statistic would be as extreme or more extreme than observed
if the null hypothesis were true. The letter P, followed by the abbreviation n.s. (not sig-
nificant) or by the symbol < (less than) or > (greater than) and a decimal notation, such
as 0.01, 0.05, is a statement of the probability that the difference observed could have oc-
curred by chance if the groups were really alike, i.e., under the NULL HYPOTHESIS.
Investigators may arbitrarily set their own significance levels, but in most biomedical and
epidemiologic work, a study result whose probability is less than 5% (P < 0.05) or 1%
(P < 0.01) is considered sufficiently unlikely to have occurred by chance to justify the
designation “statistically significant.” See also STATISTICAL SIGNIFICANCE.

QUALITY CONTROL
The supervision and control of all operation involved in a process, usually involving
sampling and inspection, in order to detect and correct systematic or excessively random
variations in quality.
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RATE
A rate is a measure of the frequency of a phenomenon. In epidemiology, demography,
and vital statistics, a rate is an expression of the frequency with which an event occurs
in a defined population; the use of rates rather than raw numbers is essential for compar-
ison of experience between populations at different times, different places, or among
different classes of persons. The components of a rate are the numerator, the denomi-
nator, the specified time in which events occur, and usually a multiplier, a power of 10,
which converts the rate from an awkward fraction or decimal to a whole number:

Number of events in a specified period
Rate = x 10n

Average population during the period

All rates are ratios, calculated by dividing a numerator, e.g., the number of deaths, or
newly occurring cases of a disease in a given period, by a denominator, e.g., the average
population during that period. Some rates are proportions, i.e., the numerator is con-
tained within the denominator. Rate has several different usages in epidemiology:

1) As a synonym from ratio, it refers to proportions as rates, as in the terms cumula-
tive incidence ratio, prevalence rate, survival rate (cf. Webster’s Dictionary, which
gives proportion and ratio as synonyms for rate).
2) In other situations, rate refers only to ratios representing relative changes (actual
or potential) in two quantities. This accords with the OED, which gives “relative
amount of variation” among its entries for rate.
3) Sometimes rate is further restricted to refer only to ratios representing changes
over time. In this usage, prevalence rate would not be a “true” rate because it cannot
be expressed in relation to units of time but only to a “point” in time; in contrast, the
force of mortality or force of morbidity (hazard rate) is a “true” rate for it can be di-
vided by the total size of the population at risk.

RAW DATA
Data that have in no way been manipulated in preparation for their analysis.

REFERENCE GROUP (CONTROL GROUP)
The standard against which a population that is being studied can be compared.

RESEARCH DESIGN
The procedures and methods, predetermined by an investigator, to be adhered to in
conducting a research project.

RESEARCH PROPOSAL
A document that lays out the full plan of action for addressing a particular
research question.
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RETROSPECTIVE STUDY
A research design that is used to test etiologic hypotheses in which inferences about ex-
posure to the putative causal factor(s) are derived from data relating to characteristics of
the persons under study or to events or experiences in their past. The essential feature
is that some of the persons under study have the disease or other outcome of interest, and
their characteristics and past experiences are compared with those of other, unaffected
persons. Persons who differ in the severity of the disease may also be compared. There
is disagreement among epidemiologists as to the desirability of using the term “retrospec-
tive study” rather than “case-control study” to describe this method.

RISK
The probability that an event will occur, e.g., that an individual will become ill or die
within a stated period of time or age. Also, a non-technical term encompassing a variety
of measures of the probability of a (generally) unfavourable outcome.

RISK ASSESSMENT
The qualitative or quantitative estimation of the likelihood of adverse effects that
may result from exposure to specified health hazards or from the absence of bene-
ficial influences.

RISK FACTOR
An aspect of personal behaviour or lifestyle, an environmental exposure, or an inborn or
inherited characteristic, that, on the basis of epidemiologic evidence, is known to be as-
sociated with health-related condition(s) considered important to prevent. The term risk
factor is rather loosely used, with any of the following meanings:

1. An attribute or exposure that is associated with an increased probability of a spec-
ified outcome, such as the occurrence of disease. Not necessarily a causal factor. A
risk marker.
2. An attribute or exposure that increases the probability of occurrence of disease or
other specified outcome.
3. A determinant that can be modified by intervention, thereby reducing the proba-
bility of occurrence of disease or other specified outcomes. To avoid confusion, it
may be referred to as a modifiable risk factor.
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SAMPLE
A selected subset of a population. A sample may be random or non-random and may be
representative or non-representative.

SAMPLE, RANDOM
A sample that is arrived at by selecting sample units such that each possible unit has
a fixed and determinate probability of selection.

SAMPLE, REPRESENTATIVE
The term “representative” as it is commonly used is undefined in the statistical or
mathematical sense; it means simply that the sample resembles the population in
some way.
The use of probability sampling will not ensure that any single sample will be “rep-
resentative” of the population in all possible respects. If, for example, it is found
that the sample age distribution is quite different from that of the population, it is
possible to make corrections for the known differences. A common fallacy lies in the
unwarranted assumption that, if the sample resembles the population closely on those
factors that have been checked, it is “totally representative” and that no difference ex-
ists between the sample and the universe or reference population.

Kendall and Buckland comment as follows: “In the widest sense, a sample which is
representative of a population. Some confusion arises according to whether ‘repre-
sentative’ is regarded as meaning ‘selected by some process which gives all samples
an equal chance of appearing to represent the population’; or, alternatively, whether
it means ‘typical in respect of certain characteristics, however chosen’. On the whole,
it seems best to confine the word ‘representative’ to samples which turn out to be so,
however chosen, rather than apply it to those chosen with the object of being repre-
sentative.”

Kendall MG, Buckland WR: A Dictionary of Statistical Terms, 4th ed.
London: Longman, 1982.

SAMPLE SIZE CALCULATION
A mathematical method of determining the number of persons required in a sample to
achieve a pre-specified level of statistical significance.
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STABLE
Not subject to fluctuations from minor influences.

STAKEHOLDER
A person, group of people, or organization with an interest in the outcome being pursued.

STANDARDIZED INCIDENCE RATIO (SIR)
The ratio of the incident number of cases of a specified condition in the population to the
incident number that would be expected if the study population had the same incidence
rate as a standard or other population for which the incidence rate is known; this ratio is
usually expressed as a percentage.

STANDARDIZED MORTALITY RATIO (SMR)
The ratio of the number of deaths observed in the study group or population to the num-
ber that would be expected if the study population had the same specific rates as the
standard population, multiplied by 100. Usually expressed as a percentage.

STATISTICAL SIGNIFICANCE
Statistical methods allow an estimate to be made of the probability of the observed or
greater degree of association between independent and dependent variables under the
null hypothesis. From this estimate, in a sample of given size, the statistical “signifi-
cance” of a result can be stated. Usually the level of statistical significance is stated by
the P VALUE.

STEERING COMMITTEE
A group of stakeholders whose primary interest is in providing oversight to ensure that
the project proceeds impartially to completion.

STOCHASTIC PROCESS
A process that incorporates some element of randomness.

VALIDITY, STUDY
The degree to which the inference drawn from a study, warranted when account is taken
of the study methods, the representativeness of the study sample, and the nature of the
population from which it is drawn. Two varieties of study validity are distinguished:
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INTERNAL VALIDITY
The index and comparison groups are selected and compared in such manner that the ob-
served differences between them on the dependent variables under study, may, apart
from sampling error, be attributed to only the hypothesized effect under investigation.

EXTERNAL VALIDITY (GENERALIZABILITY)
A study is externally valid, or generalizable, if it can produce unbiased inferences
regarding a target population (beyond the subjects in the study). This aspect of va-
lidity is only meaningful with regard to a specified external target population. For
example, the results of a study conducted using only white male subjects might or
might not be generalizable to all human males (the target population consisting of
all human males). It may not be generalizable to females (the target population
consisting of all people). The evaluation of generalizability usually involves much
more subject-matter judgment than internal validity.

VARIABLE
Any quantity that varies. Any attribute, phenomenon, or event that can have
different values.

CATEGORICAL
Nominal or ordinal variables.

DICHOTOMOUS (BINARY)
Categorical variables with only two possible values (e.g., yes/no, 0/1).

POLYTOMOUS
Categorical variables that can take three or more values
(e.g., age group: 0-4, 5-9, 10-14, …, 75+).

CONTINUOUS
Variables that can take any value within a predefined range of values
(e.g., height or weight).
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disseminating study findings, 104

conference presentations, 105
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peer-reviewed journals, 106
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seeking funding, 65

research proposal
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research question
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research team
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research topic
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