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Preface 

The information presented in this book is based on a series of lectures 
delivered by the author to students at college and groups of adults pursu
ing continuing education classes in Public Health, Occupational Safety 
and Health, and Environmental Studies. In today's world, statistics is an 
integral subject in any scientific study. 

This book is written especially for persons who use statistics on their 
jobs and are not statistically inclined. To them, I strongly recommend that 
an initial surge of interest and enthusiasm must be generated before study
ing the subject. This book will also be useful for college students pursuing 
programs in safety, industrial hygiene, public health, and environmental 
protection. The experiences I gained in delivering these lectures are incor
porated into this book. The information presented is based on several texts 
listed in the selected bibliography, reports, journal articles, and experience 
of the author. The subjects are approached in a simple and factual manner, 
complemented with examples. Mathematical derivations are omitted, 
except where the comprehension of the idea is dependent on the deriva
tion. Although great efforts were made to ensure simplicity, clarity, and 
continuity, this book, like other statistics texts, has in some ways been frag
mented. The text enunciated the principles and commonly employed 
methods of statistics by proceeding from one topic to another in a hope
fully logical sequence, with examples from published studies, case stud
ies, or text books. These examples serve as illustrations. 

This book is intended for practicing EHS professionals, students pursu
ing a career in occupational health and safety and environmental studies, 
and managers of safety, health or environment. It is divided into three sec
tions: 

1. Basic statistical concepts 
2. Data gathering and analysis 
3. Information generation 

Knowledge of basic statistical concepts such as presentation of data, 
measurements of location and dispersion, and elementary probability and 
distributions are essential to applying statistical techniques and methods. 
These are covered in Chapters 1 to 3. 

Data gathering and analysis topics such as, sampling methods, sam
pling theory, testing and interference are essential for knowing the princi
ples and basic methods of statistics. These will also provide skills to 
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evaluate published numerical information critically, evident in most EHS 
reports. These are covered in Chapters 4 to 6. 

Information generation topics such as, regression and correlation analy
sis, time series, linear programming, network and Gnatt charting, and 
decision analysis, are presented as tools that can be used to convert data 
into meaningful information. These are covered in Chapters 7 to 11. 

Chapter 12 is a special chapter, it features six examples of projects that 
were successful because a statistical approach was adopted. Whatever sta
tistical understanding you may have gained from reading this book or 
consulting the listed texts in the selected bibliography, synthesis of experi
ence, understanding of statistics, and knowledge of your profession must 
occur. 

All efforts were made to ensure that this book covers the statistical ideas 
necessary for the practicing environmental, health, and safety professional 
who will like to use statistical data to communicate information with a 
business approach effectively. I sincerely hope that by your reading this 
book, the statistical aspects of your job will be more meaningful and 
rewarding. 

Have fun! 
Anthony J. Joseph 
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An Overview on 
The Importance of Statistics to 
Environmental, Health and 
Safety Professions 

Environmental, Health, and Safety (EHS) professionals are engaged in the 
collection of data on their jobs, such as data related to lost-time accidents 
and emission levels of sulfur oxides. The tendency is to collect and store 
the data to satisfy legal requirements. The wealth of information embod
ied in these collections of data is underutilized or seldom used. An appre
ciation and understanding of statistical methods are essential for data 
collection to be meaningful. We live in a world where statistics influence 
our lifestyles and behavior. Our life is affected by human events such as 
illness, accidents, and environmental disasters. Most of these events are 
recorded and documented in numerical format. These collections of data 
and information over a period of time are the body of knowledge often 
called statistics. As with other words, the word "statistics" has different 
meanings to different people, for example it means mathematics to the lay 
person, and the study of data to the statistician. 

A narrow view of the subject matter of statistics is that it simply involves 
page upon page of numbers in volumes upon volumes stored on the com
puter or on the shelf. This is only partly true. In the broader sense, statistics 
include techniques for tabulating and graphing data for presentation, and 
methods of summarizing and analyzing data. Statistics can be divided into 
two groups, called descriptive and inferential. Vital statistics such as birth, 
death, marriage, divorce, and the occurrence of communicable diseases, 
are used frequently in the EHS profession. Inferential statistics is the logi
cal basis by which conclusions regarding populations are drawn from 
results obtained in a sample. This process of inference from sample to pop
ulation pervades the fields of safety, health, environmental science, medi
cine and social studies. Consider the following example of statistical 
inference: 

A worker shows signs of lead poisoning, as a result, a sample of blood 
or urine or a biopsy of tissues is taken. From the sample obtained from 
the patient, a conclusion is drawn regarding a larger "population;" 
namely, the patient's total urine or blood volume, or his entire organ. 
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This notion of inference from sample to population has as its underlying 
foundation, the mathematical theory of probability. This does not mean 
that one must know the mathematical theory to use the statistical methods 
effectively. What it means is that one must understand the basis of the 
methodology, the assumptions governing the use of the techniques and, 
the proper interpretation of the results. If I can draw the analogy to the 
operating of a car, one need not know the mechanics of internal combus
tion to be able to drive a car safely. The attainment of particular opera
tional skills along with knowledge of the rules of the road are sufficient for 
operating the car safely, and effectively in most countries. 

The application of statistical results is so widespread that the impor
tance of statistics can hardly be overemphasized. Rates, ratios, and proba
bilities are all related to statistics, for example infant mortality rates, that 
is the number of deaths less than one year of age reported during the same 
year. 

A branch of medicine called epidemiology is based on statistics. This 
branch of medicine contributed and is still contributing to the improve
ment of public health. The developments of immunology and the acquisi
tion of new knowledge regarding the transmission of diseases were 
ushered by epidemiology. For example in 1854, John Snow proved that 
cholera was transmitted in water and not by personal contact from statis
tical analysis, while the identification of the cholera organism was not 
made until27 years later. 

Can statistics provide all the answers to our safety, health and environ
mental problems? Statistics deal with measurable aspects of things. There
fore, it can seldom give the complete solution to a problem. Statistics can 
provide a basis for judgement and decision making. The limitations of the 
data collected and use must be fully delineated. Clearly, all observations 
must be accurately recorded, collated, analyzed and presented. Usually, it 
is this body of data transformed into information that is used to predict 
future events, to infer or to relate, or to classify events that impact on our 
lives. 

The age of computers has brought us the ability to amass volumes of 
data and information. However, the extensive use of this data gathering 
marvel to transform data into useful information has not in most cases 
cured the malady that exists among many EHS professionals. Today we 
are enjoying better health and safety in our work places, horne and com
munities because of the "body of knowledge" obtained from data and 
observations. The development of vaccines resulted from statistical stud
ies. Just reflect for a moment on the important of statistics in EHS. It is 
impossible to be a professional in EHS without knowing basic statistics. 
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