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INTRODUCTION 

In conformity with resolution EB17.R13,^ operative paragraph 4, the Director-General 

reports hereunder on two study group meetings, for which the reports have now become available 

in English and French.^ 

Following a suggestion made by the Executive Board at its fifty-fifth session, when 

discussing the Director-General 1 s report on expert committee meetings，3 short comments have 

been added, when appropriate, under the relevant sections. 

1. EPIDEMIOLOGICAL METHODS FOR THE ASSESSMENT OF THE EFFECTS OF ENVIRONMENTAL AGENTS ON 

HUMAN HEALTH 

Report of a WHO Study Group 

Geneva, 7-13 October 197 

1•1 Background information 

Several Health Assembly and Executive Board resolutions (WHA23 e60, EB47.R30, WHA24.47, 

WHA25.58, WHA26.58 and WHA27.49) have requested the Director-General to promote, strengthen 

and coordinate research on the health effects of environmental pollutants and other environ-

mental factors, particularly their combined and long-term effects, and to develop protocols 

for epidemiological studies. This subject was also discussed in 1973 by the Advisory Committee 

on Medical Research at its fifteenth session and by a WHO Scientific Group on Environmental 

Health Criteria, which made a number of recommendations. In response to these requests and 

recommendations, a Study Group on Epidemiological Methods Applied to the Establishment of 

Environmental Health Criteria was convened to review the principles of the epidemiological 

methods currently used to evaluate the health effects of environmental conditions, with 

particular reference to chemical and physical agents, to discuss and make recommendations on 

the action needed to improve the quality and comparability of information obtained by such 

studies, and to recommend topics for further methodological research in this field. 

1.2 The report 

The Study Group 1 s report discusses the principles for epidemiolgical studies on the 

effects of environmental agents on health, including principles of design, choice of populations, 

assessment of exposure, indices of effects, practical considerations in conducting surveys, 

1 WHO Handbook of Resolutions and Decisions, Vol. I, 1973, pp. 14-15. 
2 

For easy reference, copies of these two reports are annexed to this document (for 

members of the Executive Board only). 
3 WHO Official Records, N o . 224, 1975, pp. 6-15; document EB55/4. 
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evaluation of results, and application of such studies. It also points to the need for a 

monograph on epidemiological methods and gives guidelines for its preparation. 

1.2 e1 Physical agents and biological agents 

The report highlights the fundamental reason for the greater difficulty in reaching 

unequivocal conclusions from epidemiological studies involving chemical and physical agents as 

compared with those involving biological agents. For the agents of infectious disease, there 

is usually a specific relationship between an agent (in combination with other factors) and the 

disease entity, whereas this is not always true for chemical and physical agents. There is 

occasionally a direct cause/effect relationship but more often chemical environmental agents 

form part of complex and ill-defined mixtures that may produce a variety of adverse effects on 

health which could also have been produced in many other ways. 

To approach this problem through epidemiological studies a specific environmental chemical 

(e.g. an air pollutant such as carbon monoxide) may be identified; attempts can then be made to 

measure its health effects in appropriately selected populations exposed to it in different 

concentrations。 Another way is to look at the changes in different population groups in terms 

of incidence of disease, such as cardiovascular disorders, and try to identify environmental 

chemical, physical or other factors associated with the changes in incidence. The objective is 

to identify a possible relationship, preferably in a quantitative manner, between an agent or 

agents and specific changes in the health status of the population group. 

1.2.2 Acute and chronic effects of agents 

In studying the acute effects of agents that vary in concentration or intensity over a 

short period (days or weeks), the time-series design, i.e. the follow-up of changes in health 

status and exposure over a given period of time has proved to be most valuable. In studying 

the chronic effects, the cross-sectional design, i c e . the collection of information on the 

prevalence of a given effect at a given moment in relation to exposure to a specific pollutant, 

i s most commonly used, although this type of design involves difficulties because the 

retrospective information on health and exposure to environmental agents is often inadequate. 

For this reason, it is advisable, whenever possible, to follow the population groups prospectively 

as is done in cohort or longitudinal studies. 

1。2,3 Choice of populations and measurement of exposure 

A difficult problem in epidemiological studies is the choice of populations. Although 

the total population of an area may be selected for study, random samples are more frequently 

used. The use of high-risk groups can be particularly useful in studying the effects of new 

environmental agents. These high-risk groups may be populations occupationally exposed, but 

they may also be sections of the general population at risk because of special environmental or 

social conditions or dietary habits. 

A difficult part of an epidemiological study, applied to physical and chemical agents in 

the environment, is to measure the degree of exposure. In some situations, it may be difficult 

to identify the agent, as is the case, for example, for common urban air pollutants such as 

oxides of sulfur or suspended particulates, and even more so, to define the exposure. Because 

of the difficulties in relating environmental measurements to true exposure, biological indices 

of exposure, such as the concentration of lead in blood, where available, have certain advantages. 

For some agents, such as ionizing radiation, the use of personal monitors has been very 

successful, though limited to occupational or smaller population groups. The difficulties of 

using personal monitors for large general populations are obvious. 



1.2.4 Selection of indices of effect 

The report discusses the problem of selecting appropriate indices of effect. In addition 

to mortality or morbidity, there are indices based on clinical observations, on answers to 

questionnaires concerning symptoms, or on records of day-to-day changes in the general condition 

of the persons under study. It is preferable to use indices that can be objectively measured -

for example, changes in lung function or changes in enzyme activity. Although difficult to 

apply in field work, tests of ability to perform fine tasks and other psychophysiological or 

behavioural tests may be required to ascertain neurological effects of exposure to chemicals. 

The selection of appropriate indices that permit the early detection of health impairment is 

one of the major fields where further research is necessary. 

1.2.5 Other considerations 

Many epidemiological studies have not been completed satisfactorily because practical 

considerations have been neglected. It is essential to train field workers in methods of 

measurement before the main study starts and efforts should be made to avoid any bias that may 

be introduced either by the persons examined or by the investigator. Possible ethical problems 

should be examined before the study is initiated. 

1.2.6 Evaluation of results 

The final step of an epidemiological study is evaluation of the results, including 

statistical analysis• Expert advice and guidance is necessary and close collaboration with 

the statisticians should be established from the beginning. In interpreting the results, it 

is important to note that statistical significance alone cannot be regarded as a criterion for 

the existence of a health effect; the magnitude and the health relevance of the biological 

changes observed must also be considered. Above all, it must be recognized that correlation 

does not necessarily imply causation. 

The practical application of results of epidemiological studies has obviously to be borne 

in mind. An important application is the establishment of environmental health criteria and 

dose-response relationships. Although in many cases epidemiological studies may not be 

sufficiently sensitive to determine quantitative exposure/response relationships at low dose 

levels, they are nevertheless considered to be the most important basis for the establishment 

of environmental health standards. Another important application of epidemiological studies 

is to validate criteria and dose-response relationships obtained in other ways, e.g. from 

experimental studies^ Epidemiological investigations are also used as a means for evaluating 

the efficacy of control measures. 

1.2.7 Monograph on epidemiological methods 

Although there are numerous reports scattered throughout the literature dealing with 

epidemiological methods as applied to physical and chemical agents, there is no single 

publication that sets out the appropriate methodology for such studies. The Study Group 

discussed the preparation and publication of a monograph on the conduct of epidemiological 

studies in this field and recommended that it should deal with the following aspects : types of 

environmental agents and their measurement; types of health effects and their measurement; 

planning and analysis of epidemiological studies, including statistical methods and assessment 

of the health significance of results; and the organization and conduct of epidemiological 

studies. Most important, the monograph would include examples of epidemiological studies 

actually carried out, with a critical analysis of the specific features of such studies e 



1。3 The recommendations 

The Study Group
1
 s recommendations, formulated on the basis of the discussion described 

above, can be summarized as follows : 

(a) WHO should prepare a monograph on epidemiological methods in environmental health 

effects studies; 

(b) specialized training should be provided in epidemiology; 

(c) epidemiological and statistical methods should be incorporated in all stages of 

medical education; 

(d) WHO collaborating centres on epidemiological methods should be designated; 

(e) biological indices of exposure should be developed; 

(f) methods for measuring health effects should be developed; 

(g) exposure to environmental agents in the home, especially chemical consumer products, 

should be evaluated; 

(h) more effective use should be made of available data on the health status of large 

populations and coordination of all available information, at both national and 

international level. 

Comment : The recommendations of the Study Group are of direct relevance to the WHO 

programme in environmental health and epidemiology, and the Secretariat has already found 

them extremely useful and practical. The report itself is a clear statement of the 

basic principles for epidemiological studies as applied to chemical and physical agents 

and can be used also as a basic guide for the design and conduct of such studies. 

1.4 Implications for the Organization !s programme 

The report provides guidance for future WHO activities intended to harmonize epidemio-

logical methods as applied to the study of environmental pollutants and other hazards, and to 

improve the quality and comparability of the results of such studies. It will enable the 

Secretariat to initiate the drafting of a monograph immediately, in collaboratiori with national 

experts and research institutions. 

A similar project is already under way for the experimental toxicological evaluation of 

chemicals. 

2 . CEREBROSPINAL MENINGITIS CONTROL 

Report of a WHO Study Group 

Geneva, 27-31 October 1975^ 

2.1 Background 

The public health importance of cerebrospinal meningitis, in particular in African 

countriesj and the need for the development of a vaccine against this disease in view of the 

increasing sulfonamide resistance in meningococci, were recognized by the Scientific Groups 

on Research in Immunology that met in 1962,^ the Meeting on Neisseria Research in 1964,^ and 

the Advisory Committee on Medical Research in 1969。^" On the basis of their recommendations 

1 WHO Technical Report Series, N o . 588, 1976. 
2 

WHO Technical Report Series, N o . 286, 1964. 
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collaborative laboratory studies were sponsored by WHO and several experimental lots of vaccinei 

were eventually prepared and tested in the field. Of these, whole-cell vaccine proved to be 

too reactogenic and was abandoned. Polysaccharide vaccine against Group A meningococci, on 

the contrary, proved to be innocuous and was shown to be effective in field trials in Africa. 

The need for standardization of this vaccine then arose in order to ensure that vaccine of 

good quality would be used in public health practice. 

The Study Group was convened in October 1975 to discuss the control of cerebrospinal 

meningitis in general and, in particular, the preparation, potency testing and use of vaccines. 

It was also called upon to propose requirements for polysaccharide Group A and Group С vaccines 

for consideration by the Expert Committee on Biological Standardization (2-8 December 1975). 

2.2 The report 

The report of the Study Group concentrates on major aspects and problems of cerebrospinal 

meningitis control。 

Discussions took place on diagnostic procedures, identification, grouping and typing of 

meningococci, as well as on appropriate bacteriological methods. 

Immunity and vaccines are discussed in some detail. A description of various serological 

tests is given and their relative value discussed. The methods of preparation and potency 

testing of polysaccharide Group A and Group С vaccines are presented, as well as the evidence 

of the effectiveness of this type of vaccine that has accumulated from 8 controlled field 

trials carried out in Africa, the Americas, and Europe. 

The Group concludes that there is definite evidence of the effectiveness of polysaccharide 

vaccines against serogroup A and С meningococci. Although these vaccines have limitations 

in that they do not protect young children and individuals infected by other serogroups and they 

are still expensive, they can nevertheless be used effectively in the prevention of cerebro-

spinal meningitis due to serogroups A and C . 

The Group also discusses other methods of control of cerebrospinal meningitis, namely the 

merits and risks of chemo- and antibiotherapy and prophylaxis, and the best ways of using 

antimicrobial agents in practice. 

2.3 The recommendations 

Among the most important of the Study Group 1 s recommendations are the following: 

(a) The proposed text for the Requirements for polysaccharide Groups A and С vaccines in 

order to ensure their quality and innocuity should be adopted. (The Requirements were 

presented to and adopted by the Expert Committee on Biological Standardization at its 

meeting in December 1975.1) 

(b) Further laboratory and field studies should be conducted for the preparation of more 

potent vaccines against not only Group A and С meningococci, but also other major sero-

groups, as well as for stabilization of the antigen. Combined vaccines should be 

developed in which the meningococcal vaccines would be associated with other commonly used 

immunizing agents in order to simplify and reduce the cost of immunizations in public 

health practice. 

(c) Laboratory services and facilities for the surveillance of meningococcal infection 

should be strengthened, since they are important for the proper use of vaccines as well as 

antimicrobial agents. 

1 WHO Technical Report Series, No 594, 1976 (in press). 



(d) Cooperative international studies should be carried out for the improvement of 
bacteriological and serological techniques. 

Comment: In addition to making recommendations on the major aspects and problems of 

cerebrospinal meningitis control, the Study Group recommended requirements for a chemical 

vaccine with a known chemical structure。 This is probably the first time that a chemical 

vaccine has been found effective in protecting against cerebrospinal meningitis of the 

homologue group in Africa, the Americas and Europe. These products require an entirely 

new approach to quality control which cannot be limited to biological or chemical tests 

alone and should also include immunochemical assay. With the subsequent adoption of the 

proposed requirements, WHO has made a step forward in the recognition of a new class of 

vaccines that belong to the future. 

2.4 Implications for the Organization 1 s programme 

The recommendations of the Group are directly related to the WHO programmes for promotion 

of research in this field and to collaboration with countries in the control of cerebrospinal 

meningitis. 

The recommendations are not only important for the planning of research activities in the 

field of meningococcal vaccines, including related bacteriological and serological studies, but 

will also have an impact on a related field of research, namely the development of vaccines 

against gonorrhoea (which was also briefly discussed by the Group). 

A number of specifically proposed international cooperative laboratory studies will be 

carried out by WHO collaborating centres. It is expected that in at least one region it will be 

possible to promote collaboration between several laboratories interested in cerebrospinal 

meninigitis research. 

As for the practical application in terms of vaccine, the Study Group 1 s report is expected 

to stimulate various laboratories to study and produce this type of vaccine. This will 

undoubtedly result in due course in better quality and cheaper vaccines that can be used more 

extensively in the control of this disease. 
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