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PARTICIPATORY APPROACHES IN
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1.INTRODUCTION 
Research is a process through which new knowledge and understanding is generated with the aim of achieving change. It's source is contradiction - between existing understanding and the observable phenomena in reality, between existing reality and what is desired, or between different views or analyses of the same reality. 

Occupational health research is located within the reality of the work environment, which is itself not separate from the broader socio-economic or general health context. It is evident that we are living in a world where substantial macro-economic, health and work environment changes are taking place, creating new contradictions and new challenges for research and change. 

Production processes have advanced greatly over the 1900's. Many physical, chemical and mechanical causes of workplace injury and illness have been identified and controlled in the north, although they continue to exist at high and unmonitored levels in the south. The same company in different parts of the world may have fundamentally different levels of workplace hazards and workers health. Evidently knowledge about the hazards and their effects is not the only issue at stake. 

Changes in work processes and organisation in both north and south are taking place extremely rapidly, through new industries and products, such as in the chemical and microelectronics industries, through "lean production models", in export processing zones in the south and so on. Macro-economic changes towards retrenchment, increased unemployment, shifts towards home-based, contracted labour or "informal sector" labour, increasing intensity of labour and increasing mechanisation of production are features of economies in both north and south, although against a different background of general health and socio-economic wellbeing. 

Significant advances in health and wellbeing have been made in the twentieth century, and the scientific practice of preventive and curative care has developed exponentially. Despite the therapeutic advances in the 1900's, general public health conditions differ greatly between high and low income countries, with twenty or thirty-fold mortality differentials in children and a high incidence of preventable diseases of poverty in under-developed economies. In both north and south, inequality in health status is a persistent feature of society, with increasing risk of predominant forms of ill health in poorer social classes coinciding with poorer access to health care. Changing production processes may be associated with overall increases in wealth, but these are often concentrated within a small strata of the population, with declining incomes and living standards in the poor majority and increasing differentials between rich and poor. Macroeconomic changes in the south have been associated with shrinking public budgets for health in a context of a rising incidence of diseases of poverty, urbanisation, industrialisation and more recent public health epidemics, like HIV/Aids.

Although many occupational diseases have been identified, the pace of change in industrial processes outstrips the pace of discovery of the health impact, so that many exposures are unassessed. In addition, knowledge on occupational health has not been matched by health interventions (Wegman 1990). The health impact of recent economic trends of intensification, informalisation and deregulation of production both north and south is not well explored. Wegman (1990) identified six critical areas for development of work in occupational health in North America:

*causality and prevention of occupational illness

*physical hazards, particularly musculoskeletal and noise induced illness

*work organisation and health

*control technologies and routes to their implementation and evaluation

*economic and industrial relations issues in prevention of risks

*multidiscplinary approaches, with greater links between "medicine" and public health.

Added to these are issues of underdeveloped countries, including undetected exposures and injury/illness, weak occupational health systems, interactions between occupational and public health and the export of hazardous processes to underdeveloped countries.

These general 'development' issues have raised serious questions about the secular, economistic, growth paths of the industrialised west, and indicate that modernisation, human capital development and technology transfer are not the only critical determinants of development, nor that indigenous practices and cultures are implicitly obstacles to change. They also contradict the assumption that planned change requires high levels of technical profficiency and top down change, and that thus decisions over change rest with high level policy makers and the technocrats that guide them. Increasingly the term 'participation' has emerged as a concept in development theory, although with wide differences in interpretation, operationalisation and institutionalisation.

Within this global context, we examine the role of participatory approaches to research in occupational health. If research is aimed at producing new knowledge towards effecting change, we examine the forms and practices of participatory research to address some key questions:

*does it expose reality or generate new, valid and useful information about reality in occupational health? 

*is it able to identify new causal relationships between work and health and the factors affecting those relationships?

*does it enable links between information/knowledge and action that facilitate change in occupational health problems?

*is it able to address the above issues more effectively in any respect than non participatory approaches to research?

To address these questions, we outline the elements or features of participatory research and its origins and context. We give an overview of the features of participatory research (PR), as they emerge from four examples of the different "scenario's" of PR, the Italian, Latin American and Swedish forms of PR, as well as recent work in Southern Africa. From these examples, we draw some general findings on the methods of PR and its contribution to the development of occupational health. 

2.WHAT IS PARTICIPATORY RESEARCH?
It is probably impossible to achieve a single, didactic and universally applicable definition of participatory research. It is evident from review of the literature that the label is applied to a wide range of research approaches, and that the words have become a 'catch phrase', like "primary health care" and "community participation", meaning very different things to different people. It is probably useful before attempting any definition, to raise some key issues in relation to knowledge, production and research that are constructs in the definition of PR.

2.1Work, production and health...
The conceptualisation of work and its relationship to health is an important element of the approach to occupational health.  Work can be conceptualised as

*a source of income -in which case workers health is a private matter or a matter for financial compensation for serious work hazards

*an environmental problem -in which case workers health is a product of a cause-effect relationship around specific recognised work environment hazards

*a production process within a

 socio-economic and historical 

 context- in which case work is a product of the level and nature of development of the labour process (technological development and work organisation) and the social relations of production, the interaction of which determines the health profile of workers (and their community) where occupational and public health outcomes are not separate. (Wintersberger 1985).

Production relations between labour and employers have a fundamental effect on production, whether the quality, quantity or safety, and on the 'social visibility' of the health impact of production. (Ramirez et al 1985). The application of this principle in occupational health is integral to the tripartite approach of ILO Conventions 155 on Work Environments and 161 on Occupational Health Services. Production relations vary on an axis of co-determination, consensus and conflict, depending on the extent to which production is organised around mutuality or conflict of interests, on the relative power of unions and government and on the role taken by the state. This impact of production relations is not always direct: such as in the effect of formal sector production relations on the costs and nature of production in the informal sector.

Hence, if work related health is viewed as an outcome of the level of hazards (risk factors to health) in the work process, these hazards can be viewed in terms of

*those who create the hazard

*those who regulate the hazard, and

*those who experience the hazard.

While this is often divided into employer (creating), government (regulating) and worker (experiencing), there is an argument that this approach has failed to adequately address occupational health issues, and that more effective research, prevention and management is practised when those who experience are involved in regulating and also in influencing the creation of the hazard (ie in production decisions) (Ramirez et al 1985). These arguments draw from the fact that the pace of technological change in workplaces requires preventive health action to be taken as close to the shopfloor as possible (Wintersberger 1982); that health outcomes are a product not only of the objective work conditions but the subjective response to those conditions and to non work health factors that the worker has a central role in assessing (Ramirez et al 1985); that work related health decisions involve conflict over cost and workers health that demand worker participation to protect their interests; that workers are closest to and thus most familiar with the work process and their health impact and therefore play a vital role in understanding and transforming these processes; that workpladce hazards are experienced not as a collection of elements but as a whole, and that the experience of workers is the best starting point for this "ecological" approach (Gustavsen 1985).

2.2Production of knowledge
To intervene in work environment conditions it is necessary to have relevant knowledge. This knowledge may not exist, hence research. Even where it does exist, may not be socialised or realised due to factors relating to how those in or regulating the workplace 

*were involved in its production

*have access to the findings

*place value on the issues and findings.

A central issue in the definition of PR is the conceptualisation of knowledge. 

In one conceptualisation, the nature and production of knowledge is itself an outcome of social relations. Knowledge production is perceived to be a universal human activity, based on experience  ("vivencia") and action. It is asserted by some scientists (Tandon  1988; Fals Borda 1987 ) that popular systems of knowledge and knowledge production have existed in parallel with the dominant system throughout history, such as in the traditional health systems, in the knowledge aimed at basic survival and in the collective social perceptions of reality of the poor. However, this system has been unrecognised, neglected and deligitimised. Elite control over knowledge and the production of knowledge was the dominant system in much of human history towards maintaining the "status quo" against pressures for social transformation. Only social organisation of the poor enabled areas of their experience to be recognised within this dominant knowledge, such as in the recognition of coal miners lung and other occupational illnesses. This conceptualisation stresses that people cannot be mobilised by a consciousness and knowledge other than their own, hence people should develop their own endogenous consciousness raising and knowledge generation and the social power to assert this vis a vis elite consciousness and knowledge.

There is a further dimension to the conceptualisation of knowledge. Positivist views of knowledge separate reality from the experience of reality, and stress perfection of techniques for measuring reality as the means of closing the gap between the neutral observer and reality. In contrast, knowledge may be built out of the collective comparison of the subjective experiences of reality by a group of people commonly exposed to and with first hand experience of the same reality (ie: what is discussed in the next section as "consensual validation" of a "homogenous group".)  Models of research and knowledge based on collective experience stress the issue of "no delegation": In positivist models, subjective experience is interpreted as bias and efforts are made to create subject-object relations that are neutral. In the models based on collective experience, the first hand experience of the group is primary, is validated through collective consensus and thus constitutes the measure of reality. Delegation to another "expert" and into another technical frame of reference risks loss of concreteness and of the global nature of the subjective evidence (Misiti et al 1985).   As single cause explanation models are recognised as being inadequate in their explanatory power and complex multiple factor analyses emerge, "subjectivity" and group knowledge and experience are proposed as a means towards  a holistic model of reality that inherently involve multiple factors and outcomes (Misiti et al 1985). 

The basic assumptions and demands of positivistic and participatory research are shown in the table below:

	PRIVATE 
POSITIVIST RESEARCH
	PARTICIPATORY RESEARCH

	objectivity and value free nature of the research 
	a process of knowing and acting - 

knowledge for its own sake is less relevant than knowledge for change;  knowledge is not independent of social relations and may be part of the system of ensuring that one social group (and their understanding of reality) dominates over another; those who generate or reproduce knowledge are thus not neutral in these social relations

	separation between subject and object
	initiated by those affected by the problem and  and uses collective or co-operative forms of inquiry and analysis; 

the experience of those affected is the primary source of information for the research  

	the gap between reality and the researchers assessment of reality can be closed by refinement of research techniques
	the gap between reality and its assessment can be closed by no delegation - ie those closest to the experience of the reality providing the assessment and by consensual validation in people with the same experience (ie collective agreement of experience).

	statistical analysis provides the only scientific basis for verification


	verification arises from consensual validation and from evaluating action based on the information generated

	the researcher as a skilled, neutral observer
	the researcher as a part of the affected community, as facilitator of the affected community or under the control of the affected community


(Tandon 1981, Couto 1987)

2.3Participatory research: generating knowledge about the health impact of production
As will be more clearly articulated in the specific examples in this paper, participatory research has emerged as an outcome of some of these conceptualisations of production and knowledge and some of the challenges to the transformation of production, both towards improved health and improved productivity.  Participatory research is a process of scientific inquiry that shifts the involvement in and control of the research process to those who experience the problem investigated. In that respect it has two main levels of interpretation:

*"Utilitarian" motivated PR does not change the basic assumptions of knowledge production, but identifies the need for involvement of the affected community, 

*to study subjective symptoms in an effective way

*to measure exposure and outcomes without high cost technology/ skills

*to increase worker capacity and involvement

*to enhance the potential for action outcomes from the research findings.

*"Ideologically" motivated PR implies a different model of knowledge production, based on conflict over knowledge as an element of social relations, on the principle of "no delegation" in the assessment of reality and on consensual validation of homogenous groupings, allowing for the study of multifactorial relationships between work processes and health outcomes. 

In the former, the extent of participation and control of those experiencing the problem, (in the case of occupational health research, the worker)  varies, and the interaction with the researcher is thus determined by that variation, as summarised in Figure One overleaf. In the latter, the research method inherently defines a central involvement of workers and the collective organisation of their knowledge, and the researcher would be a facilitator of this process.

FIGURE ONE: Different categories of interaction between workers and researchers in participatory approaches to OHS research
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Mergler (1987) explores this researcher - worker relationship more closely: she cites the need for a place where the groups can meet on an "equal footing", a point of contact through, for example, outreach training or a service programme from unverstities, and time for both parties to understand each other's interests and concerns. She identifies a potential for mututal interest in the new information generated on the work process and in the action outcomes that worker participation can bring, as well as in the new technical skills and information that the workers can derive from the researchers. Some of these points are also made in a 1988 IDRC review of participatory research projects in IDRC, in which the authors stress the need for projects to allow for time and a context for mutual understanding and planning to develop between researchers and community. They also indicate the challenge researchers may face in ceding the initiative to the community, and the need for researchers having communication skills beyond that in other forms of research.

These forms of PR are related to but different from what is termed "action research".  As shown in Figure Two, action research involves the diagnosis and testing of action alternatives as part of the research process. At its least participatory level, it may be done without any change in the model of knowledge production, or without workers involvement in the control of the research process, except as the actors being studied. It is therefore not possible to equate it with PR. However, there is a tradition of what is termed "Participatory Action Research" (PAR) in which the elements of PR are incoporated in action research. These will be identified in the literature review where they emerge as part of the development of PR. 

FIGURE TWO: The cyclical process of action research   
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Source: Susman and Evered (1978)

3.THE ORIGINS AND CONTEXT OF PARTICIPATORY RESEARCH
There appears therefore to have emerged two "strands" of PR: one a pragmatic or utilitarian approach, launched in the US at the end of WWII, more along the lines of action research (Lewin 1984 and Chein 1948 to Whyte 1983 onwards), the other from the south influenced by Freire and the pedagogy of the oppressed. The first is motivated by the need for change and thus involvement of the "community" in the research to ensure change, while the second was ideologically and theoretically motivated related to power relations, awareness and consciousness, democracy and collective organisation and change.

In developed countries, the increased complexity of working life, increased emphasis on stress and other subjectively experienced conditions, the increasing recognition of multifactorial illness, the need to determine illness in early stages and the increased social organisation of workers are viewed as underlying pressures towards PR (Gustavsen 1985; Raimondi 1985). 

In the South, PR emerges out of the conflict in production relations, as part of the alternative system of knowledge production of the poor majority that have been marginalised by a more elite, resourced technical research system and, as in popular education, as a means to shift control in the production and use of knowledge (Tandon 1988).  PR thus operates in some cases as a challenge to "expert knowledge" that suppresses or marginalises as unimportant the experience of the majority and as a means of organising the knowledge of ordinary people.

The origins and history of these forms of PR are outlined in more detail in this section.

The history of participatory research on work related health problems reveals that it emerges from certain scientific preoccupations together with the need of unions and workers to change working conditions and promote health. The concrete form that participatory research takes seems to depend primarily on how those two elements are combined and on the characteristics of trade unions and of the political, academic and health institutions. As will be seen, each of these forms implies a specific articulation between, on the one hand, scientists or professional and, on the other, unions and workers. The broader definition we have taken in this paper, substituting the concept of participatory research with that of participatory approaches to research helps to clarify this fact and facilitates the tracing of the multiple influences that lie behind each of the concrete experiences reviewed in Section 4.

3.1 The Critique of the Dominant Scientific Paradigm
Authors writing on participatory research or participatory action research view its origins differently, but they coincide in pointing out that one of its roots is the critique of the "objectivist", reductionist and quantitative paradigm in social sciences (Fals Borda and Rahman 1991; Friders 1992). The argument is that, among other things, the objectivist paradigm ignores one of the basic epistemological questions on the relationship between the object and the subject in the process of generation of knowledge about society. It pays little attention to the questions of what guides science, of who poses the problems to study, and of how and under what conditions the results are used in practice. Although this questioning comes mainly from social or behavioral sciences a similar critique has been put forward by public health researchers (Laurell 1989, Franco et al 1991).

The argument continues that the reductionist methodology of the dominant scientific paradigm  (where knowledge is produced through reducing reality to a series of isolated problems) has difficulties in establishing the relationships between processes and therefore to account for their complexity. Furthermore, since it favors quantitative or so‑called objective (hard) data over qualitative information it reinforces a partial view of the phenomena that systematically excludes all knowledge that can not be immediately quantified. 

This leads to a logic of the production of knowledge that frequently obeys more to the needs of the scientific community than to the needs of society at large, specially those of the majority of the population. Thus, at best, research results are incorporated to resolve punctual practical problems and, at worst, remain of "academic" interest only, i.e. is of relevance only to the scientific community with few practical implications. This logic is particularly negative for developing countries that, on the one hand, tend to be marginal or even excluded from the process of creation and appropriation of knowledge  occurring among the members of the dominant scientific community. On the other hand, many of the concerns of the international scientific community might be quite irrelevant to the main problems faced by developing countries. 

This critique leads to the reformulation of the basic assumptions and the methodology of research. However, the way in which this reflects proposals for participatory approaches to research depend on the concrete concerns and socio‑historical insertion of the researchers. The proposals thus range from those of sociologists who assign a role to unions and management in research in order to access their knowledge of work and organizational processes and to commit them to use the research results (Foote Whyte W 1983), to those of scientists working with local communities in developing countries who advocate for communities to take an active part in research so as to empower the poor through knowledge and provide them with instruments to bring about change (Fals‑Borda O 1987; Tandon R 1981). It should be stressed that the former have a consensus view of social processes while the latter see them essentially as of conflict and contradiction. However, common to all is that they emphasize that knowledge should be action oriented and bring about change which implies that research should be, at once, generation of knowledge, education and action. 

 In methodological terms this criticism of the dominant scientific paradigm has led to innovative forms of research. In the first place it has addressed the question of the relationship between the subject (the designer, conductor, interpreter) and object (those under study) of research. The most radical conception suppresses the distinction between the two through the identification of a single "subject‑object". This is the case of Italian Workers' Model in which workers study themselves (Oddone I et al 1969) (See later discussion). The conventional subject of science ‑‑the researcher‑‑ in this model plays a supportive role. Another conception constitutes a kind of "dual" subject ‑‑the researcher and the "studied" group‑‑ in which the researcher plays the role of facilitator of the production of knowledge by the group (See Latin Approaches below). Yet other conception (implicitly or explicitly) ascribe variable participatory roles to the object (and thereby views it as subject), that range from its involvement in the design of the research project to the interpretation of results or using them for action. 

Reformulating the relationship between the subject and the object of research allows  those directly involved to play a central role in their definition. It also includes new ways of producing knowledge and how it acquires the status of scientific knowledge. Common to most participatory research approaches is the recognition that practical experience is an important source of knowledge that can be transformed into scientific knowledge through different procedures of systematisation and purification. 

This is one of the underlying assumptions of redefining the  object‑subject relationship but also allows for different ways of producing knowledge, like focus group discussions and collective questionnaires. This leads to a re-evaluation of the importance of qualitative information in understanding the problems under study, whether as a complement to quantitative data or as a substitute. 

This method leads to the production of knowledge for the scientific community AND for society, establishing a new dialectic (interchange) between the social groups and the scientific community around knowledge, leading to both parties having a role in producing and appropriating knowledge. However, this requires certain social conditions to evolve, mainly that organized groups start to demand and create the conditions for it. 

3.2The Socio‑historical Conditions.
This leads to the second determinant of participatory approaches to research on workers' health, that is the socio‑historical conditions that played a decisive part in its emergence. The emergence of work‑related ill health as a public health problem is directly related to the growth of the working class. The specific work related health problems depends on the ​charac​teristics of the work processes and organization of work involved. Hence the problems faced by developed and developing countries may be quite different, although all share the  problem that aspects of work has a negative impact on health.

The negative health impact of work has generated a wide range of measures on the part of organized workers, employers, and/or public institutions to ameliorate or eliminate it. These social responses to work related health problems derive from the level of knowledge, action, change and workers' rights, and imply in each case a specific relationship between worker and employer ​organiza​tions, institutions that generate knowledge and institutions that intervene (promote, prevent, cure, rehabilitate).  

The rise of participatory approaches to research on work related health problems in the late sixties, the seventies and the eighties, in both developed and developing countries, seems to be associated with a change in the relations between worker, employer and state institutions and to rapid changes in work processes and organization of work. The single most important driving force was organized labour, generally trade unions, but its motives to act may have been different in each country. Labour may have become powerful enough to pose problems denied by employers and/or public institutions; workers' rights may have been severely limited or unenforced by employers and/or state institutions; existing knowledge and/or legislation may not have been applied; scientific results or institutional action may have been insufficient to produce meaningful action; action around health emerges as a proxy for more general discontent with existing working conditions and relations.

Although organized labor is the most prominent driving force in action for workers' health, the idea to do union oriented studies, and particularly participatory ones, is strongly influenced by new currents of thought in academic institutions. This is particularly true in developing countries, where intellectuals in universities are involved in social movements and organized groups exert pressures on intellectuals to take a more active role in  society. 

At the risk of over-simplification, it is possible to discern three basic "models" of production of knowledge‑action that result from different participatory approaches to research on work related health problems and that could be explained by the constellation of and relation between the four main actors (worker and employer organizations; the institutions that generate knowledge and those that intervene in workers health). 

One would be a consensus model, accompanied by a high degree of institutionalization, represented in our review by the case of Sweden. Its main characteristics are a highly unionized working class with substantial political power; well established mechanisms for institutional collective bargaining; and institutional (legal and intervening) efficiency. Faced with rapid changes in work processes and a not very responsive scientific community, the trade unions decide to do their own systematic studies on work related health problems involving different researchers in the task. They thereby promote a new orientation of research and open a successful process of legal and institutional change including the allocation of substantial resources for research on working life and health of workers (Gardell 1982). After this process union participation in research then became limited to a role in the assignment of resources to researchers. 

A second model would be a conflict model in conditions of development, represented in this review by the Italian case. Its main characteristics are that it begins in conditions of low institutional efficiency and employer resistance to protect workers' health; unionization is relatively high but disperse and bargaining mechanisms not well established. As a result of widespread worker mobilization and dissatisfaction with working conditions the unions mobilise around workers' demands and implement a large scale participatory research on workers' health with researchers playing a supportive but auxiliary role. These studies are used to bring about substantial legal and institutional change.  

A third model would be what could be called a conflict model in conditions of underdevelopment, represented in this review by the cases of Latin America and Zimbabwe. This model shares with the former conditions of low institutional efficiency and employer resistance to protect workers' health. Therefore unions or groups of organized workers take the initiative to generate knowledge on work related health problems in order to include this issue in their bargaining platforms. Although the unions or workers control the research projects, researchers play a central role in their implementation. The achievements of these studies are variable in terms of institutional and legal change but they play an important role in raising consciousness about the importance of workers' health turning it into a socially visible public health question.

4.PARTICIPATORY RESEARCH IN OCCUPATIONAL HEALTH: CASE STUDIES
4.1The conflict model in conditions of development:

the Italian experience ‑ the Workers' Model.

One of the most significant experiences of participatory research on working conditions and work‑related health problems is that developed in Italy starting in the mid‑60's. It is based on an innovative research methodology that was applied by workers at thousands of work places and promoted by the so‑called factory councils, the unitary shop floor organizations of the three main trade unions (CGIL, CISL, UIL) (Marri 1983; Misti, Bagnara 1983; Bagnara et al 1985). The process was facilitated by the fact that an article of the law "The Statute of Workers' Rights" of 1970 guaranteed the workers' right to intervene at the factory to protect their health, psychological and physical integrity. 

The Italian Workers' Model (WM) or the Union Model, was originally elaborated by a group composed of workers and union activists at a Fiat factory, professionals (​psycho​logists, physicians, sociologists) and students. It was first published by the metal workers' union in 1969 (Oddone et al 1969). It drew on previous experiences, the most relevant of which was a collective questionnaire survey on working conditions and health at 366 work places, based on group discussions and data collected by workers, carried out in 1967 and coordinated by Berlinguer (Berlinguer 1977).  The upsurge in labour movement activity in the autumn of 1969 actively involving millions of workers turned the Workers' Model into a massively applied participatory research instrument (Chiaramonte 1978; Grisoni and Portelli 1972; Laurell AC 1984) It started at the big factories in northern Italy but it soon spread to a large variety of work places all over the country. 

The main issues of labour movement activity were workers' rights and an increase in their control over working conditions, with a particular emphasis on work organization. This turned health into a major concern. This can be seen from the fact that the unions organized a joint national conference on the "Protection of Health at the Work Place" in 1972 with the participation of thousands of delegates from factory councils and unions, and professionals. At the conference it was agreed to consolidate the struggle for health with studies based on the WM methodology (CGIL‑CISL‑UIL 1972). 

In order to understand the Workers' Model some of its premises should be kept in mind. 

i.The first is that it is posed as a method to generate knowledge for change; i.e. its point of departure is to establish a direct relation between knowledge and action. 

ii.A second is that workers' subjectivity or experience is a central element to come to an understanding of working conditions and work hazards/loads. This makes it necessary to structure a new relationship between workers and professionals, or technicians, in the process of generation of knowledge, which means, among other things, to create a "common language" of communication. 

The Worker Model aims not only to study what elements of work are dangerous to health but to develop a method for generating knowledge and action that enables workers to transform their working conditions. This allows workers to change from the demand for compensation of work‑related diseases to prevention of ill health through changes in working conditions.

The first element of the Workers Model (WM) is the organization of the hazards/loads of the work environment into four "risk groups":

i.those that are present inside and outside the work place, for instance: noise, temperature, illumination, humidity, ventilation, etc.

ii.those that are typical of the work place, for instance: dust, gases, vapors, radiations, etc. 

iiithose that produce physical fatigue, and 

iv.those that provoke mental fatigue. 

The reason to group work hazards/loads in this manner is that, on the one hand, it corresponds to workers' experience and their representation/image of the work environment and, on the other, it makes a synthesis of the relevant scientific knowledge. It thus constitutes a "common language" between workers and professionals. The main innovation of the WM is, however, the process of how knowledge is generated. This is based on four basic concepts: 

*the principle of no‑delegation, 

*the workers' experience (or subjectivity), 

*(the homogeneous group, and 

*validation by consensus. 

The principle of no‑delegation states that the main subjects of a study of the work environment and its health problems are the rank‑and‑file workers and not their representatives nor the professionals. The research process organises workers' spontaneous observations of their working conditions and related health problems, that have the form of primary workers' experience into a group or workers' collective experience. It turns unstructured experience into systematized, conscious, and shared knowledge through a questionnaire, based on the scheme of the four "risk groups", that is collectively discussed and resolved by a homogeneous group, i.e. a group of workers that shares the same working conditions and has a basic organization that allows it to take action. In order to guarantee that the information generated by the questionnaire, corresponds to the collective experience and is not a sum of individual subjective observations, the answers to its different parts should go through a process of validation by consensus. I.e. only those observations that are recognized as valid through collective discussion by the group as a whole are registered. At the same time as the questionnaire is answered a risk map is drawn. This map is the graphic representation of the work process, its hazards/loads and workers' health problems. This is used as a tool for communication with other workers and serves as an instrument to follow changes, positive and negative, at the workplace.

In a second phase of the investigation some of the elements detected with the collective questionnaire are verified or quantified using conventional techniques to measure exposure or health outcomes. 

The final step of a WM study is to determine, again through collective discussion among workers, the priorities for change and the strategies to achieve this, ranging from mobilisation to collective bargaining. That change may involve conflict is an inherent part of this conception of knowledge for action.

It is a central notion of the WM that knowledge obtained through this process is qualitatively different from and more comprehensive than that based on individual questionnaires. The contention is that collective processing of information through discussion produces knowledge that cannot be obtained by aggregating data on individuals, mainly because it allows an understanding of the complexity of processes and their interrelations. 

Furthermore, the homogeneous group not only produces knowledge through the research process but its members use that knowledge together with prior scientific knowledge, fusing research and learning into a single process. The formulation of priorities for change and strategies to achieve it consolidate the knowledge and demonstrate its practical utility. 

Many, probably the majority, of the studies carried out in different work places using the WM were not formally published but rather used in collective bargaining or as background documentation for local action. There are, however, documented and published studies on, amongst others, steel, car, metal, chemical, petrochemical, textile, clothing, shoe, ceramics, food and cement industries and on construction, agricultural, hospital, transport and electricity workers. (For a more detailed description see Laurell 1984). A majority of the studies are from large enterprises, such as Fiat, Alfa Romeo, Montedison and Pirelli (Bioca and Schirripa 1981; Consiglio di Fabbrica Montedison‑Castellanza 1974; FLM di Bologna 1978). There are, however, are also studies on medium sized and small companies. During the early years almost all the studies were, as should be expected, from specific workplaces or even sections of larger companies but later, some studies included various companies, for instance steel plants, or whole sectors, such as the rubber industry. There were also a variety of problems studied. One group of the studies covered a broader complex analysis of work environment, work organization and the health impact, while another focussed on specific problems, ranging from chemical hazards to specific forms of work organization, and their health implications. Hence, while the WM was used in these studies, there was flexibility in the specific objectives of each project. 

The role assumed by workers and professionals in these studies also varied by the problem investigated. Even in the more technically oriented projects, however, workers participated actively not just in the decisions about WHAT to study, but also in measuring and interpreting the data. The published studies are authored by health working groups at a specific plant or factory council, others by unions and still others by individual professionals and/or workers. The types of publications are also quite variable: union booklets; books published by trade unions or commercial publishing houses; articles in union or conventional scientific journals; etc. A special journal, Medicina dei Lavoratori (Workers' Medicine), that has the format of a conventional scientific journal, was started by the unions' Center for Research and Documentation on Working Risks and Health Damage in 1974, and was a main area of publcation of these studies.

The most important global result of the thousands of studies was that they created a widespread consciousness about the importance of work for health that extended to the whole of society. Not only did working conditions and related health problems become socially "visible", but research and action around them became legitimate and influenced profoundly the conception of public health and of health institutions. A clear expression of this was the content and orientation of the new public health policy known as the Sanitary Reform, approved by parliament in 1978 (Belinguer 1979). 

The studies also made direct impact in changes at the work place through local action, expanded the areas of working conditions and health in local and national collective bargaining agreements and motivated changes in labour legislation (Laurell 1984). During the 1970's, the law established the right of workers' to carry out independent studies on health and working conditions with their choice of specialists and to establish their own system of surveillance of hazards and health statistics. The law also established the right to know and the right to stop work, first at specific plants and later in national agreements. The old bipartite Committees for the Prevention of Accidents were abolished and substituted with special Workers' Environment Committees. The unions created their own occupational health institutions and departments and a research and documentation center. The combined effect of all these changes contributed to an evident decline in work‑ related health problems and work accidents (Berlinguer 1979). 

4.1.1The Fiat study.
The study carried out at FIAT, published in 1976, is an example of a comprehensive study done with the Workers Model (Caruso et al 1976). It was carried out jointly by workers, professionals (physicians and psychologists) and students during a course for workers and medical students on occupational medicine organized by the University of Turin, in which 60 workers, about 100 students and ten professionals participated. The first step of the study was a series of meetings with the union leadership, workers' representatives from the Environmental Committees and general assemblies with rank‑and‑file workers to discuss the objectives and methodology of the study and receive proposals and suggestions for modifications.    

The methodology used in the study was basically the WM questionnaire complemented with measurements of noise and dust, and data from workers' individual "health booklet" (a continuous individual register of exposures and diseases) and on absenteeism. Eight sections of the areas Fonderia and Anime were included and 16 homogeneous groups worked through the collective questionnaire that generated information on the work process, hazards/loads and health problems. Each group also developed the corresponding risk map. 

In the presentation of results there is first a detailed description of the work process that includes information on the production cycle ‑‑its elements and dynamics‑‑ and how workers are inserted in it, that constitutes the global frame to interpret specific data on working hazards/loads and health effects. The results were presented in a table and a risk map (Shown in Appendix 1). The table summarizes the characteristics of working conditions and of workers; environmental 'risk factors'; their effects on the group (symptoms, absenteeism, accidents), and the corresponding medical diagnoses. 

Based on this information a number of demands were made to the company and to the local health authorities, and these are listed at the end of the table. The risk map presents the main findings in each "risk group"; a drawing of the section and the equipment; the reported health problems; the technician's opinion concerning their seriousness (life threatening, probability of complications or chronicity); and information on health problems reported in the plant inspections performed by the local health authorities. 

The results gave a detailed and comprehensive understanding of the impact of work on health at each section, and why this impact occurs. This allowed the workers to formulate a series of proposals to the company and health authorities concerning what should be done to avoid some of the health problems. 

The study also had a special analysis, based on both historical information and the data collected, on how the changes in work organization diminished the importance of the components of three risk groups (1, 2 and 3), but increased the problems produced by a fourth (risk group 4). In this part there was also an analysis, based on the content of the group discussions, of how "medical forms of interpretation" modify workers' representations of "industrial fatigue".

4.1.2Summary
The experience and results of the studies based on the WM show that it is a potent tool for education, action and change. One might wonder, however, what is the character of the knowledge generated applying this method. Is it, strictly speaking, a research method in the sense that it generates new knowledge? One aspect of this question is that, clearly, the WM is an instrument that enables knowledge of the hazards/loads and related health problems present at a particular work place. This means that it generates new knowledge concerning particular situations. It also identifies how the structures and institutions for the protection of workers' health are functioning. It has thus a component of what could be thought of as occupational health system research.

A second aspect, that is more difficult to answer, is if this knowledge is different from the knowledge that can be obtained through a conventional work place inspection or conventional research methods. The designers of the method, such as Oddone et al (1969) argue that it is the only method that enables valid knowledge about working conditions and their health effects since it is generated through the systematization of worker's experience and only workers can know this reality, because they live it. This view is based on the ​phenomeno​logical position that "only what is lived (experienced) is real". 

A less radical interpretation is that some elements of working conditions and health problems are better measured through workers' subjective experience, such as for instance, nervous tension, psychological health, certain pains, non‑specific disease and so on. (See later discussion on use of PR approaches for musculoskeletal and ergonomic health problems). It may, in studies used to explore the global relationship between work and health, better define the complexity of that relationship and of the interrelated processes that explain it. 

The reviewed literature documents some themes of discussion concerning these points and other problems related to the use of the WM. One issue raised is the possibility of generalising knowledge from the particular studies carried out with the WM, i.e. the possibility to produce science. Cini (1982) concludes that the central problem of the WM  in this respect is that it does not allow the separation of theory and practice, making it possible to aggregate knowledge from particular studies but not to generalize it. This problem might seem to lack importance outside scientific circles, but it became a fundamental limitiation of the Workers Model when the work process in Italy was   restructured, rendering the workers' accumulated experience documented in the WM research useless, as its object had disappeared (Laurell 1984). Hence, despite the fact that the WM created a new approach to the understanding of health and a new, highly participatory, health "culture" it did not achieve a durable transformation of conventional health sciences and practice (Bagnara Misti 1985). A third critique is that, although workers' subjectivity is useful to detect certain types of health problems, they could also be made objective by other means, so that it is a mistake to abandon the search for new research techniques to measure them (Berlinguer 1979).

There has also been discussion on the practical ​pro​blems of using the WM (Bagnara‑Misti 1985; FLM 1975; CGIL 1982), including the difficulties in maintaining continuous rank‑and‑file participation; the tendency of mobilisation on health at work to decline with the emergence of other problems like falling wages and unemployment and the vulnerability of the WM in the absence of strong unions.  Despite all these problems the Italian experience grew out of and motivated a very broad mobilization of workers, and rather than being a marginal phenomenon, became a far reaching attempt to redefine the subject of production of knowledge and of health practices that had a deep impact on Italian society. 


4.2The conflict model in conditions of underdevelopmentPRIVATE 

The Latin American Experience

During the last fifteen years there has been a growing interest in workers' health among both unions and academics in Latin America.  The studies done in this field involve varying degrees of direct workers' participation.  A review of the literature and of concrete action reveals the Italian Workers' Model and Latin American Social Medicine to be the two major sources of influence in the studies (Laurell and Noriega 1989). The fusion between those two currents of thought has led to the objectives of the studies generally being to establish global relationships between the characteristics of the work process and health conditions and to methodologies that draw on both social and health sciences.  The general orientation of Social Medicine  to study  problems affecting the majority of the population explains the active collaboration with popular organisations and the use of participatory research methods.

The largest number of participatory studies on worker' health have used WM or a modified version of it called the Collective Questionnaire (CQ) methodology by the group that elaborated it (Lozano and Noriega 1984; Tovalin and Lazcano 1987; Alvear et al 1988; Facchini 1986; Laurell and Noriega 1987; Lopez et al 1987; Rangel and Flores 1987; Rangel and Bustamante 1987; Laurell et al  1992). Others have taken some elements from the WM such as the local industrial risk maps for specific risks, elaborated jointly by different unions at Porto Alegre, Brazil (Profissao Perigo 1991). Yet other studies have combined a partial application of the WM technics to study the work process (Marquez and Romero 1988). 

There are other studies that have used participatory procedures different from the WM or CQ. One pioneer study carried out by the electricity workers' union started with series of group discussions with workers, union officials and researchers in order to generate the frame work for the study (Sindicato Mexicano de Electricistas 1978). In a study on working conditions and health done by the telephone workers' union a similar procedure was used to structure the individual questionnaire that was subsequently applied to a sample of workers (Tamez 1978).  A different approach to participatory research has been the use of the LEST method, elaborated in France adopted to Latin American conditions (Guelaud et al 1981; Forni and Novik 1977; Neffa 1982). This method is substantially  different from the WM and CQ since it focuses on the individual worker and his working conditions and uses a closed questionnaire.  It can, however, be applied and interpreted by workers or union officials and was explicitly formulated as a bargaining tool.  There are also some studies organised by unions that use anthropological methods like life history that depend on close relationship between the interviewed workers and the researcher (DIESAT Sindicato de Metrovarios de Sao Paulo 1986).  Finally it should be mentioned that some Chilean unions have promoted research on work process and health although they do not necessarily involve participatory research methods (Weinstein 1985; Duhart et al 1985).

Although the participatory studies come mainly from the manufacturing industry there are also some studies on agriculture and service workers.  There are studies on auto steel, construction, confection workers; on the food, sugar, soft drink, leather and shoe, printing and electronics industries; on transportation workers, including city bus drivers, inter city bus drivers, sub way workers; electricity workers, office workers and so on (Ganado 1984 and 1985; Laurell and Noriega 1987; Zamudio 1983; Duhart et al 1984; Farias et al 1987; Carlesso and Rodriguez 1985; Facchini 1992; Lopez et al 1987; Weinstein 1985; Fernandez 1988; Rodriguez et al 1982). 

Most of these studies analyze the characteristics of the work process and the epidemiological profile (type and frequency of morbidity) of workers so that they are designed to understand the impact of "work" in "health conditions" and not only to establish the relationship between hazards and specific diseases. Taken together they have generated two types of knowledge that at least in Latin America, did not exist.  First they have provided elements to draw a clearer picture of what is happening at different work places in Latin America.  What is appearing is that the continent is plagued not just with "normal" industrial hazards and work related diseases.  The social and political conditions under which economic development has occurred add to the toll on the workers' health.  The findings indicate that work accounts increasingly for ill health among the working population and that more public health attention should be paid to this problem.  Some studies have allowed us to draw conclusions on what "epidemiological profiles" characterise the different types of work processes, which allow for prediction of what ill health is to be expected at a specific workplace (Laurell and Marquez 1983).  Other studies have focused on the impact of technological change and/or changes in labour relations on health.

Although the concrete conditions of work and of unions in times of crisis and productive restructuring have not favoured easy success, most of the studies have served as bargaining tools and at times, to restructure different kinds of union-controlled epidemiological surveillance systems to supervise working conditions.  Given the difficult socio-economic context it was seen crucial that the studies have had direct union involvement and have been  participatory.  This has led to the promotion of educational union activities on health and the establishment of a number of joint centres on occupational health, for instance, Diesat and Instituto de Saúde no Trabalho-CUT in Brazil; Escuela Sindical in Colombia; Departmento Inter-sindical de Salud del Trabajador in Venezuela.  The main virtue of the studies viewed from this angle may well have been to have increased the social "visibility" of the issue of workers' health which could have important implications when conditions become more favourable, such as in Brazil where during the democratic transition a number of union and institutional initiatives emerged on workers' health (Relatorio da VIII Conferencia National de Salud 1986).

The studies have also started an intense discussion on some of the problems implied in participatory research, particularly the WM.  One set of problems concern methodological questions: how to structure the group questionnaire; how does its information compare to the data collected with conventional methods; what is the best manner to standardise and process information; what complementary information could or should be used?  A second set of problems are related to the dynamics and process of participatory research: under what conditions could the WM or CQ be used; how can continuity best guaranteed.  

Special interest has been paid to modify the WM starting from a critical analysis of its theoretical assumptions and the characteristics of the information collected (Laurell et al 1992).  This led to the formulation of the so-called Collective Questionnaire (CQ) method. This method questions that workers experience is the only source of knowledge and therefore structures the questionnaire according to a previously elaborated concept of the nature of the relationship between work and health.  It thus guarantees the collection of the information needed necessary to analyse that relationship.  However the CQ preserves various aspects of the WM and is based on the principle of systematizing workers' experience and translating it into exact knowledge about working conditions and their impact on health.

In order to access this knowledge it preserves the "homogenous group" and the principle of "validation by consensus".  The questionnaire covers five broad themes: the characteristics of the work process, its hazards/loads, the health damage understood as disorders and diseases they provoke, the existing health protective measures and those proposed by the workers to protect and promote health.  In each of these themes the CQ poses a series of "questions or discussion themes".  These orient the discussion but leave sufficient space for workers' to express their perception since there are no closed questions .  The hazards/loads are arranged in a manner similar to the "risk groups" of the WM.  However, the fourth risk group, elements that cause tension or mental fatigue, incorporates elements not only from the WM but also from the LEST Method and the studies of Gardell-Frankenheauser but seen in relationship to the group of workers and not to the individual worker (Frankenhauser and Gardell 1976).

The information gathered with the CQ has two main characteristics; it is intentionally related to a group of workers and not to individuals, and it is mainly qualitative.  However, it allows for an estimation of the magnitude or intensity of the hazards/loads, the proportion of workers exposed, and also of the proportion of workers that experience health damage.  A further modification of the questionnaire to standardise information and enable computer processing has been elaborated by a Brazilian research group, after having used it with workers from different unions (Facchini and Gastal 1992).  The designers of the WM never posed the problem of how its results compare to the data collected with conventional methods due to their epistemological stand.  However, in Latin America this question has been explored in a study that compared the results of a CQ questionnaire and an individual questionnaire (for description of the methodology see below) (Laurell et al 1992). Although it was not possible to make a straight forward validation of the CQ, given its semi-qualitative data, the comparison between the two sets of data showed a high degree of coincidence as can be observed in Table 4.2.1 and 4.2.2 overleaf.

The study concluded that the CQ has some important advantages over most other methodologies if the main objective is to obtain data to change working conditions.  It provides qualitative information on the labour process that serves as a global frame work for the interpretation of the risks and health damage referring them to a group of workers.  It provides a precise picture of the main risks that affect a group of workers; how they are produced and where they reach the highest concentration.  The two main limitations would be certain imprecisions concerning the exact number of workers exposed and  the loss of some " invisible" risks (for instance radiation or certain chemicals).

TABLE 4.2.1Comparison between the profiles of health damage by collective and individual questionnaires

QUESTIONNAIRE

DISORDERS/DISEASESCOLLECTIVE*INDIVIDUAL**

_____________________________________________________________________

Shift work syndrome:

gastritis, fatigue and

sleeping disordersMajority66.7

Irritative eye diseaseMajority60.1

Acute and chronic upper 

respiratory diseasesMajority55.8

Nervousness, irritabilityMore than half34.7

Back disordersMore than half19.0

Joint diseasesMore than half10.8

Skin diseasesClose to half56.2

Hearing lossClose to half34.5

C.N.S. symptoms:

Dizziness, nausea, vomiting

blurred vision, somnolenceClose to half31.2

Varicose veins, herniaLess than half15.4

DiabetesFew 6.1

Kidney stoneFew 1.9

Tuberculosis of lungFew 0.7

Skin cancerone case

Brain cancerone case

Myocardial infarctionone case

Stomach infections--21.9

Other infections-- 6.4

Anaemia-- 2.5

All other causes--  6.4

_____________________________________________________________________

Source:Laurell-Noriega-Martinez-Villegas op cit.

(*)Proportion of workers that suffer from the disease/disorder considered work-related.

(**)Rate per 100 workers.

Table 4.2.2:Comparison between risk profiles reported in the collective and individual questionnaires

QuestionnaireIntensity**

Collective*Individual**+++ or ++

_____________________________________________________________________

Risk GroupExposed Workers

_____________________________________________________________________

Physical hazards:
NoiseAll88.879.6

HeatAll82.373.2

Lack of VentilationMajority51.045.6

HumidityMajority36.727.0

Poor illuminationMajority33.527.7

Chemical hazards:
DustAll82.075.1

Welding fumesMajority49.835.0

Coke gasMajority44.831.9

SolventsMajority42.529.9

Oven gasFew30.519.4

QuartzFew26.121.3

TarFew21.112.9

Physiological hazards:
Forced working positionsMajority60.549.7

Heavy physical workMajority59.648.8

Psychological loads:
Shift workMajority75.449.7

Dangerous workMajority72.246.2

Double shiftsMajority52.944.1

Tight supervisionMajority50.850.0

EmergenciesFew69.331.3

Sustained attentionFew64.931.4

MonotonyFew56.933.7

Confusing ordersFew42.752.7

Too much workFew38.437.5

High speedFew33.138.3

IsolationFew20.624.6

PunishmentsVery Few53.752.1

Mechanical Hazards:
Unsafe electrical
installationsMajority89.842.7

Unsafe machineryMajority89.574.5

Unsafe floorsFew94.160.4

Unsafe toolsFew75.154.1

_________________________________________________________________________________

Source:  Laurell-Noriega-Martinez-Villegas op cit.

(*)Proportion of workers exposed.

(**)Percentage of exposed workers with respect to all workers.

(***)Percentage of workers that consider the problem very serious.

(+++) Or serious (++) with respect to all exposed workers.  Data from individual questionnaire.

It provides precise semi-quantitative data on those diseases/disorders that are most problematic for workers or that affect their working capacity. The difference found with respect to conventional questionnaires are that the CQ tends to report more frequently diseases-disorders with an important subjective component or that hinder work; report less frequently some clinically well-defined problems but that do not impede work and report irregularly those with a low prevalence.  Also it was shown that the homogenous groups are capable of discriminating between pathology that is work-related and that which is not (see Table 1).  Furthermore the CQ establishes with precision simple and complex "risk health damage" relationships which is crucial for guiding action and setting priorities.  Another result of the CQ are proposals for action given that the method includes the discussion of what measures should be taken to improve working conditions.

When the objective of a study is to analyse the importance of work in relation to the pathological profile of a group of workers the CQ has some limitations.  Its main advantage is to highlight that work plays an important role in producing a large part of what are usually considered common diseases and non specific disorders.  The knowledge obtained concerning the labour process and its risks also leads to an explanation of how they are produced.  However, although the CQ identifies what part of pathology is work-related and contributes important explanatory elements, it does not permit the use of quantitave epidemiological procedures.  This limitation is particularly restrictive when dealing with diseases with a low prevalence.  It should be stressed, though, that the CQ helps to generate innovative hypothesis since it emphasises the analysis of the complex relationships between work and health.  

The results of the comparison between the CQ and conventional methods and experiences from collective bargaining have led to a growing agreement that it is convenient to combine the WM and the CQ with other techniques to obtain complementary data, particularly in order to quantify exposures and health damage.  Therefore some attention has been paid to simplify and standardise questionnaires, measuring techniques and processing and interpretation so as to make them accessible to workers and union officials.  There is consensus that the WM-CQ could not be reduced to a simple research technique applied by outside researchers, but needs active and informed participation by organised workers (in unions or other groups) i.e workers should be subjects and not mere objects of the study but they also need some form of stable organisation.  This is particularly true in countries where labour relations are characterised by high conflict and low confidence, as is the case of most Latin America countries.

Experience has also shown that even if there is active participation and considerable mobilization during the studies, it is difficult to maintain over a longer period of time.  This observation coincides with the Italian experience and seems to be related to cycles of mobilisation-demobilisation that characterize many unions and mass organisations.  It is thus crucial to count on a core group that take on the task of maintaining continuity in the follow-up of the studies and the derived actions, particularly if some kind of surveillance is involved.  To our experience the union leadership can not always play this role because it is responsible for a number of different activities.  Therefore a group, constituted specifically for this task, might be more adequate.

4.2.1The study of a Mexican Steel Plant
The initiative of this study was taken by the steering committee of the local union (271 of the Mexican Mine and Metal Workers' Union) in response to growing rank-and-file pre-occupation with a perceived rapid deterioration of health.  The union contacted a group of university-based researchers and the two parties jointly decided to carry out a study in three phases that would enable the union to formulate its own health policy and carry out systematic action.  Each phase was considered a study in itself aimed to produce results useful to the union and the researchers.

The objective of the first phase was to carry out a comprehensive study of the work process, its hazards/loads, the related health problems, the existing protective measures and the proposed-preventive measures.  It was planned so as to involve actively a considerable number of workers and reinforce mobilisation around health since employer resistance was expected.

The methodology comprised a Collective Questionnaire (CQ) and analysis of health related data held by the union.  Sixteen worksites were selected for the study through discussions with the union leadership and delegates and confirmed at a general assembly. Only  administrative worksites were excluded.  At each of the sites a homogenous group (HG) of 7 to 15 workers was formed at a general meeting with rank-and-file workers explaining the objectives of the study and the tasks of the HG.  Each HG carried out three to five sessions and were co-ordinated by the researcher who also recorded the information produced by the HG regarding each "question theme of discussion" (see Appendix 2).  The members of the group collected missing information or verified it at the workplace in discussion with their fellow workers.  A risk map of each area was developed (see Appendix 3).  The process took six months and involved the union steering committee as organisers, about three hundred rank-file-workers of the HG and two researchers.  The analysis of data from periodical health check-ups and on accidents, was performed jointly by the researchers and the union leadership.

The results were edited and published as a union booklet including an integrated analysis of the global process and its hazards/loads and related health problems, and an analysis of the same information worksite by site together with the "risk-maps".  It served as a study material and to formulate specific proposals for change at the factory and at each worksite.  The mutually agreed objectives of the second phase were to quantify health problems and to validate the results of the CQ.  The method used was a survey based on an individual questionnaire on past and present work history, working hazards/loads and related health problems applied to a sample of 830 out of the 5.400 workers complemented with chest X-ray, spirometry, audiometry, eye examination, blood pressure and biometry.  The environmental measures originally planned for could not be carried out since access to the factory was not granted by the company (Laurell et al 1992).

This methodology meant a redefinition of the roles of the union and workers, on the one hand, and of the researchers on the other.  The main task of the union was to organise logistics of study and to discuss with the workers the research procedures and the utility of its results.  The research team, composed of six full members and two part-time specialists, applied all the questionnaires and did the tests.  It should be stressed though that the research process was followed very closely both by the union leadership and the rank-and-file.  This phase required more human, technical and financial resources than the first one.  The results were published as a union manual that served as background material to structure a union platform on health ("Conocer para Cambiar" 1990).

The objective of the third phase was to construct and test a union-operated system of surveillance that would allow the union to systematically follow up work conditions and related health problems.  By the time it should have been done, the union was under very strong pressure due to a drastic turn in national labour relations policy and the privatisation of the company.  These general conditions made it impossible to implement this phase.

Although the study was not finished as originally planned, it had some relevant results in terms of the reorientation of practical action in the occupational health, and for the generation of knowledge on the relationship between work and health.  The study enabled the union to show that the perceived health problems were related to work and to structure specific demands for changes in working conditions to improve workers health.  Despite some important mobilisations the union proposals were not formally included in the collective bargaining agreement but the company de facto eliminated some hazards at the workplace.  The general definition of labour relations and process of privatisation meant however that the health questions became a secondary concern.  The study had an impact beyond this particular work place serving as a model for other unions.  Being widely presented at meetings with other unions it helped to raise consciousness about the importance of health problems at work.  It also provided a tested methodology presented in an accessible way in a manual, a video film and a simplified computer program that could be utilised by other unions.

From the angle of generation of new knowledge, the results of the first phase of the project provided an integrated study of the relationships between work processes, hazards/loads and related health problems that are very rare both in social and health sciences literature (Laurell and Noriega 1991).  This phase also gave rise to new  hypothesis concerning these relationships that were tested in the second phase.  It was shown that work plays an important role in the production of illnesses usually considered to be common and not work related, in this case for instance, some respiratory, eye and nervous diseases (Laurell et al 1991).  On the other hand, the findings  of the first phase served as the basis for the validation of the CQ methodology showing its accuracy as discussed above (Laurell et al 1990 and 1992).

4.3The conflict model in conditions of underdevelopmentPRIVATE 

The African experience
The pattern of economic and social development in Africa has defined both the nature of the occupational health problems and the context within which research into occupational health has taken place.  African countries vary in their level and pattern of development but generally have a large and labour intensive urban and rural informal sector using primitive technologies coexisting with a formal agricultural, mining and industrial sector. While rapid technological change has been a feature of the latter, this has usually been under conditions of scarce foreign exchange, use of aging machinery, poor social conditions and often foreign multinational ownership. Use of old equipment with low productivity or hazardous processes and substances implies that profit has generally been achieved at the cost of worker "overload" or ill health. Most of the working population is rural, with consequent barriers of organisation and accessibility. Migrancy is a feature of many production patterns, particularly in Southern Africa, and follow‑up of exposed populations can involve tracing across national boundaries, such as in employees of the gold mines in South Africa (Packard 1989). This has produced a number of problems in detection, recording and compensation of occupational illness and injury. Even where migrancy is not a factor, labour turnover is often high, with substantial proportions of seasonal and non permanent labour, especially in the agricultural sector. 

Interacting occupational and non occupational health factors are important in Africa, where workers suffer high levels of communicable disease, under-nutrition and immune deficiency problems. Noweir (1986), for example,  found that workers exposed to lead fumes BELOW ACGIH thresholds had significantly elevated urinary corporphyrin. Similar findings were also obtained for benzene, mercury and dusts in rubber processing (Noweir 1986). The interaction between tuberculosis and occupational lung disease has already been documented: In a study of massive fibrosis (MF) in lungs of South African coal, asbestos and gold miners, Leibowitz and Goldstein (1987) found that quartz was probably the primary factor in MF pathogenisis, but that there were secondary factors, such as tuberculosis, immunological  factors and other lung infections.  Oleru et al (1990) found atypical audiometry in workers exposed AND not exposed to noise with high peak thresholds at 0,5 and 1 kHz, suggesting that non occupational factors may be interefering with hearing in these populations, possibly ear infection (Aragon et al 1991).  

While social development and equity were often immediate post ‑ independence targets in Africa, with consequent gains in health, international and national economic policies, recession and Structural Adjustment led to a reversal in health gains in the 1980's and cutbacks in public sector regulation of and expenditure on health (Alubo 1990; Kanji et al 1991). By the 1990's, most African countries lack adequate work environment standards, the means to enforce existing legislation and systematic monitoring of work environments or of occupational illness. Employers restrict access to their workplaces to researchers and even union manpower  (Levy and Choudry 1988).  Many large companies own their own medical services, where corporate interests may influence the medical findings.  Linkage of payments for insurance to the frequency of injury claims is reported to have created a pressure for management to reduce reported claims (Zwi et al 1988). 

These conditions co-exist with a relatively low level of worker organisation on the continent. Unions were historically suppressed by the colonial state and faced problems of organising in a small, often illiterate, unskilled and insecure labour force. Given the constant battle over poverty level wages and unemployment, few unions have been active in occupational health until the early 1990's, leaving workers uninformed about and unaware of occupational health problems and with a limited capacity to act on them. 

Conversely, an increase in unionisation has produced an increased demand for healthy conditions and improved occupational health services by workers: Some national unions have begun to struggle for the right to refuse dangerous work, to information, to appropriate compensation, to set up workplace health and safety structures, to specialist resources and to legal recourse in health and safety issues (Zimbabwe, ZCTU 1990; South Africa, Zwi et al 1988). 

This combination of factors has often produced occupational health information that reflects more the power balance in industrial relations than a scientific exposure of real problems and their causes. For example, occupational health investigations have focussed on the impact of accidents on work time and productivity and on cheaper personal protective interventions than work environment changes (Zwi et al 1988).  This narrowing of the definition of what occupational health or occupational illness IS to what the state and employers are prepared to regulate or pay for (Zwi et al 1988, Kouabenan 1990) and limitation in occupational health information creates a pressure for both occupational health professionals and workers to investigate work environments, work related illness and occupational health systems to give social visibility to unrecognised problems and conditions at the workplace.

This context establishes some key demands for occupational health research:

1. to identify the patterns of production related ill health in all sectors of the economy in developing countries, particularly in the under‑researched communities and disease problems discussed in this paper

2. to develop professional occupational health capacity to overcome the current skills shortage or to develop research methods that enable the measurement of work environments and work related ill health to be done by those currently available at the workplace

3.to recognise the high level of conflict around production surpluses in Africa given the very low level of development and the low level of work environment regulation, and so enable initiative for research and use methods of research that  give the affected communities, that is those at the workplace a greater role, both in generating the information and in using it for change.

These issues have been recognised in some of the research work in occupational health in Africa, that has led to simplification of techniques to allow for a greater role by workers and for more involvement of workers reported data in the research.  For example, Fonn et al (1988) assessed in South Africa the validity of workers subjective ratings of dust against objective dust measurements. The authors found that subjective and objective dust measurements were correlated and were both significant predictors of change in lung function, although the objective assessment was a stronger predictor. Also in South Africa, Hessel and Sluis Cremer (1985) tested the capacity of lay readers to screen chest X ray films and to use the ILO classification of pneumoconioses for silicosis. They found that the lay readers agreed with 73% of the professional readers and missed only 3% of the silicoses identified by professional readers. The authors concluded that with more extensive training lay persons could be taught to screen chest x ray films for industrial screening of silicosis. In Nigeria, illiterate workers used the "Illiterate E chart" for eye testing instead of Snellens chart  in a study of visual acuity (Alakija 1981).  

These research activities that involve greater development of research skills and role beyond the professional community have been more a pragmatic response to the lack of professional skills in occupational health than real efforts to shift the control of the research to the "actors" in the workplace. Participatory approaches to research have been more actively used in research on general working conditions, such as in rural development research of peasant groups in Zimbabwe (Nyoni 1991), research on workers living conditions in Western Cape (Ramphele 1990) research on the health impact of Structural Adjustment in clothing and textile workers (Zimbabwe Congress of Trade Unions, ZTWU/NUCI 1993) and research on the impact of Structural Adjustment on workers living environments in Zambia (Zambia Congress of Trade Unions 1993). If participatory approaches to occupational health research are being used in Africa, they are not documented in a form accessible to the international community and are not part of the networks of information of African occupational health professionals.

4.3.1Union occupational Health Research in Zimbabwe 

The production environment and occupational health stuation in Zimbabwe, while more advanced than in many African countries, bears many of the features outlined above. The 

country has some of the most sophisticated production techniques on the continent, co‑existing with aging machinery, hazardous chemicals and in some cases extremely primitive working conditions and work organisation. Zimbabwean workers suffer an interaction between diseases of poverty (eg: undernutrition and communicable diseases) and work related injury and illness. Of this spectrum of illness, acute traumatic injury is the most commonly recognised problem. In 1988, of 17 668 cases of reported injury to the workers compensation department, only about 136 were diseases. Epidemiological studies of occupational disease in Zimbabwe are few: Workers on mines have been found to be at relatively high risk of pneumoconioses (Cullen and Baloyi 1990) and exposure to pesticides in large scale farmworkers has been documented to be high (Loewenson, Nhachi et al 1990).  While occupational health law in Zimbabwe has outlined a tripartite occupational health system and work environment standards, it does not comprehensively cover work standards in all sectors and the prescriptions on workplace occupational health systems have not been uniformly understood or implemented.  

While health conditions have always been a pre-occupation for workers in Zimbabwe, prior to the 1980's, there was little union action in support of these concerns. Unions generally left work‑related health issues to the public sector or to the individual worker. Collective bargaining  agreements did not specify rights to healthy work environments and unions were not effectively involved in tripartite consultation or in union action over workers' health, including public health care.

In the late 1980's, more unions, particularly the Zimbabwe Chemical Plastics and Allied Workers Union, began to take up workers health. In 1989, the Zimbabwe Congress of Trade Unions fianlised steps towards establishment of a health department. This section outlines the occupational research work done in and by the unions and its members to build union involvement and tripartitism in workers health issues in Zimbabwe and to identify occupational health issues for tripartite resolution. 

In November 1989, a senior lecturer at the university (who later became head of the ZCTU health department) together with two worker researchers from union affiliates to the ZCTU, and two medical students, carried out a brief research project on the current situation of occupational health, including the potential hazards in the industries covered by the  ZCTU, the pattern of reported injury and union attitudes and  actions in health and safety. This research was supported by IDRC (Canada). 

The research was done in three parts:

Part 1: identified the profiles of employment and potential hazards in sectors covered by the union movement in Zimbabwe.

Part 2:analysed the existing data base of the workers compensation scheme injury reporting over a ten year period 1980-1990, and included training of the union researchers in computer skills to compile and tabulate this data

Part 3:involved interviews with union leadership on their perception of work environments and occupational health issues in their sectors (ZCTU et al 1991). 

The draft research report was presented and discussed with the leadership of all unions as an important contributor to the development of the issues and components of the initial occupational health programme and policy in the ZCTU. The research identified that workers potentially faced a wide variety of work environment problems, including ergonomic, chemical and psychosocial hazards. Reported injuries were, however, generally due to mechanical hazards, leading to under‑recognition of these other work environment problems and their effects. The survey found that only 72% of the formal sector labour force was registered as insured, indicating under-reporting of injury. In the period 1980-1990 there was a marked increase in insured workers in high risk sectors like electricity production, construction and metal manufacturing. While there was a relatively constant rate of injury per 100 workers over the period, in some sectors, like mining, transport, National Railways of Zimbabwe, the metal manufacturing sector and electricity production, the injury rate per 100 workers rose markedly in the 1980's. There was a high rate of injury due to machinery, tools and transport, (about one third of reported injuries) and road traffic accidents accounted for 44% of all fatal accidents. The most common injury types were upper limb, lower limb, head and trunk injury. This high rate of injury to the hands in a mainly manual labour population indicated a likelihood of reduced job performance, a need for vocational rehabilitation and a negative cost to workers in terms of their future career greater than that defined in the prescribed "disability ratings" for these injuries.  Most union leaders felt that their programmes and collective bargaining agreements did not adequately protect workers' health. They indicated that workers did not know their existing legal rights to workplace health and lacked the information and knowledge to effectively extend these rights. 

These discussions informed the new thrust towards workers' health within the ZCTU, linking workplace health to other public health issues and to other union rights. The first action to effect these rights was to train union health and safety cadres within trade union structures from national to shopfloor level. These cadres were responsible for negotiating H&S rights, handling grievances and organising collective action on workers health.  This capacity provided the framework for the second union based research activity, both aimed at identifying more clearly work environment causes of ill health and providing information for negotiations aimed at improving health systems. While conflict was identified as an inherent aspect of occupational health, the means to dealing with this conflict was perceived to be building union capacity and information at the level of the workplace, building accountability of union representatives to their members and building tripartite and bipartite negotiation and agreement on health and safety concerns.

The research was designed to be carried out in three stages, each aimed at consolidating workers skills and union rights and agreements in health and safety. 

-The first stage identified the current situation in occupational health practices, structures and knowledge as reported by management, workers reps and workers as a means to identifying issues and information for negotiation of standards on workplace organisation on health and safety.

-The second stage aimed at identifying a profile of hazards both from workers perception as assessed by the shopfloor H&S representative and the union H&S officer and by objective assessment using occupational hygiene equipment.

-The final stage aims at establishing a monitoring system using trained worker H&S reps to investigate and identify causes of accidents and injury and  to relate the pattern of injury and causes obtained with that obtained through official routine reporting systems.

Stage one has been completed and reported. Data collection in stage two has been completed and is currently being analysed.

In the first stage, the ZCTU and union health and safety officers of ten industrial sector unions discussed the objectives and methods and agreed on the workplaces. The union H&S cadres developed draft questionnaires which were pilot tested and finalised. Management and workers (/members) at the selected workplaces were briefed verbally and in writing about the research, prior to administration of the questionnaire. At each workplace the research included comparative information on current practices, knowledge and views on the roles of the different parties in H&S from

*one employers representative

*one workers health and safety representative (or workers committee member where there was no health and safety rep), and

*ten shopfloor workers.

The data was compiled and discussed by the union H&S officers and the branch union H&S representatives and the results then written into one report by each union for their sector and one report by the research team of ten unions as a compiled report for all workplaces. 

The research collected information from 841 workers, 94 shopfloor worker representatives, 72 employers in 97 workplaces (See Tables 4.3.1 to 4.3.5 as examples of data from the survey). It identified clear differences in views between workers, workers reps and employers in some cases: Workers thought their workplaces were hazardous, while employers thought they were safe. Workers reps rated workplaces as less hazardous than workers. In other cases, the three parties held similar views: All parties agreed that chemicals, dusts and heat were the main workplace hazards. Employers did not, however, see the ergonomic and manual load hazards that workers thought to be important. There were also differences between workers perceptions of the health effects of workplace hazards (over two thirds reported illness, mainly respiratory) and the pattern of traumatic injury of the official reporting system. The research provided information on common views on workplace organisation in H&S that became the focus of a tripartite meeting on the subject, while results indicating low levels of effective functioning of systems and greatly different views of the same reality by workers and employers indicated the need for a monitored and supported bipartite system (ZCTU-EMCOZ 1992). 


TABLE 4.3.1 RATING OF JOB SAFETY

________________________________________________________________________

RESPONDENTS

----------------------------------------------------------------

% rating asWORKERSWORKER REPSEMPLOYERS

________________________________________________________________________
Extremely hazardous3430  4

Somewhat hazardous2712 8

Generally safe284979 

No hazards11 5 7

Total sample8419472
_________________________________________________________________________


TABLE 4.3.2 MAIN WORKPLACE HAZARDS 
_____________________________________________________________________

RESPONDENTS

-------------------------------------

% indicatingWORKERSWKR REPSEMPLOYERS

_____________________________________________________________________
Chemicals314125

Dusts253824

Extreme temperature182710

Loads1113 5

Cutting/grinding machines112010

Conveying equipment/hoists 714 4

Work surfaces 5 729

______________________________________________________________________


TABLE 4.3.3 EFFECTS ON HEALTH
% indicating problem   WORKERS

_______________________________________________

Respiratory39

Fatal15

Disabling 9

Eye damage 8

General body pains11

Total trauma36

Total disease60

_______________________________________________


TABLE 4.3.4  HEALTH AND SAFETY STRUCTURES
     RESPONDENTSRequired
------------------------------------------by
% indicatingWORKER REPSEMPLOYERSlaw

_______________________________________________________________________

Present at the workplace:
Trained worker H&S rep6567partially

Trained safety officer4365partially

Trained first aiders6262yes

Safety committee   5553yes

Written safety policy  3868no

Equipped first aid box 6683yes

Safety data sheets3253yes

Pre-work H&S training3881yes

Medical services: 
Clinic at workplace54no

Nurse on the staff50no

Visiting doctor35no

Wkers given medical check5065partially

Results given to workers6494no

Results given to employer9489no

________________________________________________________________________


TABLE 4.3.5 WORKERS REPS HAVING ACCESS TO INFORMATION
RESPONDENT

------------------------------------------

% indicatingWORKER REPSEMPLOYERS

_________________________________________________________________________
Names of chemicals4772

Information on health effects of chemicals2969

Factory inspector reports1446

Workers health check reports2257

Plans for future equipment3050

H&S regulations and laws3275

Accident register3568

Compensation reports2265

Accident investigation reports2775

Company safety policy2056

_________________________________________________________________________

The research identified areas of consistency and difference between the different parties in occupational health at workplace level that motivated greater internal union action on worker health issues and informed the negotiation of health and safety structures and rights in the collective agreements being pursued in many unions in the year after the research. It also indicated divergence between worker representative and worker views that became a subject of union discussion on training and action approaches that would strengthen worker control in the unions. 

In the second stage of the research, the union health and safety officers were trained in occupational hygiene and developed a checklist of and approach to identifying health hazards at workplaces and a second checklist on occupational hygiene assessment of selected hazards (noise, heat and light) (Shown in Appendix 3). This stage of the research involved and thus shifted the focus of data collection to the shopfloor H&S representatives who had now been trained by the unions. The trained shopfloor H&S cadres were further trained in the workplace survey techniques, and carried out the workplace surveys. These were followed by re-surveying by trained H&S officers and occupational hygiene assessement of the selected hazards. The research, currently being compiled and analysed, will produce a hazard profile for the industry that will be discussed by the members to be used for industrial and workplace negotiations on work environment standards, and an assessment of the reliability of shopfloor workplace surveys. This aims to yield information on the reliability and validity of the training and checklists for their re-use in hazard profiles in occupational sectors. Based on the need for a more collective, worker based approach, the research also aims to build in a comparison of the data obtained in the checklist with that obtained from collective hazard assessment by members through discussions and risk maps at the workplace, to identify the most effective way of building industrial sector monitoring that links to follow up actions. The techniques for collective assessment of the workplace are currently being developed through the H&S shopsteward training programme.

This research produced a higher level of capacity in the unions, provided information for and created collective confidence in workplace and industrial level negotiations in health and safety. The research agenda was defined by the unions and linked to their other work in health and safety.  The results informed union policy and programmes of work in occcupational health and has provided one of the few sources of systematic workplace data for tripartite discussions on occupational health systems. This process is still underway and, as in the Latin American example, is affected by the industrial relations and organisational changes taking place within and beyond the labour movement. The research changed the perception of and dialogue about "research" in the health and safety cadres of the unions, from a foreign process done by experts to produce information for external interests, to a way of unions producing new information and skills to lead to change on issues of concern to unions and workers. The link between the research and other areas of skills development and union work consolidated this. 

The control of the research process is shifting from national union level in stage one to the shopfloor in stage two, as these shopfloor health cadres are being trained. The need for a more collective approach is currently informing the discussions on the stage three question, that is the causes of accidents and injury at work. 

The research did not generate new knowledge for the occupational health community beyond the immediate community in the studied industries, and to some extent in Zimbabwe as a whole. Within the local communities, however, it provided the grounds for questioning some commonly held "truths" about injury profiles, reflected in reported injury data, about potential bias in employer reported data and about the reality of application of occupational health norms. It has been shared with other unions, particularly in South Africa, where occupational health systems are under review. The generation of objective, quantitative research data by the unions in Zimbabwe is based on the concept that this can be used in a tripartite consensus building process, similar to that guiding the Swedish union research discussed in the next section. However, the presence of high levels of conflict in the economy and the workplace and lack of strong state backing for worker led changes (as happened in Sweden) has led Zimbabwean unions to begin to mix this more conventional research approach with research methods that organise workers knowledge and experience and thereby organise worker action on occupational health.

4.4The Consensus model in conditions of development: PRIVATE 

The Swedish experience
Sweden is a welfare state with extensive cooperation between the state and the labour market partners.  Sweden was industrialized relatively late in history, during the latter part of the 19th century, at which time trade unions were formed.  It has high rates of membership in the trade unions (from 50-80%) and an equally high degree of affiliation to the employers unions, in the private as well as the public sector.  Such conditions should be favourable for advanced democracy in the work place and a high degree of influence from the workers in the work process.  These issues have been much debated and acted around during the last 25 years in Sweden and a summary is given of the background, the outcome and implications of this political area of workers participation and co-determination, based to a large extent on a recent book by Sandberg et al (1992).  Research on control or influence on the work process and its effects played an important role in this movement and is also described.  But has this been accompanied by workers control of the occupational health research questions and have workers themselves participated in this research on participation?

Union strength in Sweden has had important political consequences: this is particularly true for the LO (Landsorganisationen, The Swedish Trade Union Congress), organizing the blue-collar workers, which was ideologically and organizationally linked to the Social Democratic Party (SAP, Socialdemokratiska Arbertarpartiet).  The white collar worker unions were not formally linked to the SAP, but the majority of their members voted for the SAP.  This, plus the existence of a small left party, has brought the SAP enough support to make the social democratic labour movement a dominant force in Swedish political life, at least until recently (Martin 1992).

While the strength of the unions and the SAP enabled them to influence the economy both through collective bargaining and government policy, the majority of the economy remained in privately owned firms.  The "Swedish model" of a welfare state was defined by a historic compromise between these two forces in the late 1930's.  In effect, capital accommodated to the social democratic labour movement's political dominance, providing that the latter used its power in the political arena and labour market only to influence the macro-economic environment of production and distribution of its output, leaving private ownership undisturbed (Martin 1992).

This "Swedish model" gave the trade unions considerable influence in central bargaining on work environment issues, always carried out with the hidden weapon of potential state regulations if an agreement could not be reached, as well as demands on the government to build relatively strong Labour inspectorate, special academic institutions for work environment issues and, from 1972, a strong work environment fund for research and training.  For a long time there has been a great trust in the state institutions from the central trade union leadership, partly substantiated by many progressive reforms carried through in parliament.  It became a custom to demand new rights and new resources through parliament and governmental contracts rather than mobilizing support from the rank and file and fighting for such rights.

The problem which provoked new forms of union action was the reduction in the union role at the work place level in its impact on structural change.  The Swedish trade union had developed unified collective action; centralised power within the labour movement; shifted control over strike action from local to national level and from individual national unions to the central LO and shifted control of wage negotiation to the LO and the employers federation, SAF (Martin 1992).

While the scope for local union action on wage issues was accordingly diminished, so too was union action on nonwage workplace issues reduced, with employers keen to prevent unions from having an input on such issues. These were however issues which were being made increasingly important by the structural change in the economy, and which were imposing a variety of costs on workers that were not compensated by labour market policies. For example, structural change brought labour displacement that was not compensated through centralised bargaining. Workers who were not displaced felt the effects of intensified work and the reduced quality of the work environment , while younger, more educated workers without memories of mass unemployment were also less tolerant of problems in working conditions.  Thus, while dissatisfaction  with work was growing, unions at local level could do even less about such nonwage issues than about wage issues.  

Unions were thus unable to deal visibly and effectively with these areas of workers interests at workplace level, although this was where most workers had their only experience of the unions and their only direct influence on their unions. This posed a serious threat to the unions, undermining membership support and eroding the authority of union leaders. Faced with increasing turnover, absenteeism, difficulty in attracting younger workers, and wild cat strikes, SAF, as well as some individual firms initiated a variety of efforts to develop more participative forms of work organization, designed to increase satisfaction and commitment. The unions were drawn into these efforts in a consultative role, on terms determined by the employer.  As a rule, management responded to work dissatisfaction, while preventing the unions from demonstrating any independent capacity to respond to it.

As a result of these developments, the unions earlier reluctance to demand a voice in production issues was being replaced by the conviction that it was essential for them to acquire such a voice.  A massive wave of wildcat strikes in 1969-70, demonstrated dramatically the extent to which union authority had eroded.  To re-establish that authority, the unions' ability to contest managerial power in the workplace had to be enlarged.  SAF was not, however, willing to give up employers control of nonwage issues, so the union turned to legal reform.  The social democratic government enacted the 1976 Co-Determination Act that gave unions the right to negotiate agreements specifying procedures for a union voice in all matters concerning hiring and firing, work organization, and general enterprise management.  Included in the minimum standards was a requirement that management initiate negotiation before undertaking major changes in company organization, production processes or an individual's tasks and working conditions, and a requirement to enter into negotiations initiated by the unions over any other changes.  Management retained ultimate authority over decisions except to the extent that collective agreements provided for the delegation of that authority to joint union-management procedures.

Local unions attempting to implement co-determination rights were confronted by management's virtual monopoly of technical expertise for designing the production process.  As is generally the case, ownership, whether public or private, gave authority over decisions about the production process and control over the technical resources on which to base the decisions.  The lack of union skill in this area left managers' command of decisions intact and their effective power to shape jobs undiminished.   To close the gap, outside expertise had to be tapped; for example, by incorporating consultants responsible to the unions into project groups or linking academic researchers to development projects. The need existed for union initiated research and development projects in which their members were actively involved, to discover and demonstrate possibilities for meeting job design requirements, to generate new knowledge and genuine alternatives in production.

Some of the most well-known of such research on workers' participation was performed by the late professor Bertil Gardell and his co-workers (c.f. Gardell 1982; Johnson and Johansson, eds. 1991).  Gardell summarized the major findings of the group in the following way:

"This research makes it sufficiently clear that industrial production systems can be organized in a way that is incompatible with the broadened concept of health and safety and with the social goals of democratic working life.  Among the critical factors in technology and organizational design special emphasis is laid on workers lack of control of pace and working methods, severely impoverished job content and socially isolated jobs.  It is shown first that these conditions lead to stress in both a physiological sense and to different signs of ill health.  Second, that people cope with these conditions by nonparticipation and by holding back of human resources".

The Gardell group demonstrated convincingly that machine pacing, isolation, piece rate pay, and authoritarian management systems had negative social and psychological consequences for working people (Johnson, Johansson 1991). These research results played an important role in the debate and programs in several LO-congresses and for the LO policy in these issues.  The Gardell group was substantially funded through the Work Environment Fund where LO, especially initially, had strong influence on the priorities.  The Gardell group based most of its research on empirical data collected by interview with or questionnaires from workers, with the explicit goal of improving work environments and the mental health of the workers.  

These research activities worked closely with the local as well as the national trade unions. A reasonably strong line of action-oriented research with close cooperation between researchers and trade unions has developed concerning technological and organizational changes in the working life (Sandberg et al 1992), mainly through the establishment of a special research institute, the Working Life Centre, with more than 30 senior researchers from mainly work sociology and behavioural sciences. The control of these research activities however remained with the researchers and not with the trade unions.  LO also performed their own surveys. These are described in the next section in detail to illustrate what trade union controlled research can achieve when large resources are available.  

The research issues were closely related to the aspirations in the Co-determination Law and financed by the Work Environment Fund.  Participatory approaches in local occupational health research have not been as prominent, although there are some interesting examples by the Center for Public Health in cooperation with the regional LO-organization in Värmland, in the western part of Mid-Sweden.  They initiated "research circles" where the local union branches had chosen the participants (Lundberg, Starrin 1990).

Together with the researchers the circles devised a questionnaire to study the employees' attitude to the working environment.  The questionnaire consisted of two sections- one general and the other specific for each workplace.  Reports were compiled from two different workplaces: At one physical problems dominated while at the other many problems with stressful piecework systems, monotony leading to musculo-skeletal injuries and poor ventilation resulting in breathing difficulties and skin complaints were reported.  Action plans were then outlined and carried out to a certain extent.  The final results of those research circles have not been evaluated but they clearly drew attention to work environments problems and supported union work on health issues.

4.4.1Swedish union surveys on the work environment
In 1968-69 a first survey was carried out by the Swedish Trade Union Congress (LO) to obtain a comprehensive picture of the working environment situation of LO members.  This survey was confined to physical hazards in the working environment.  It sought to give a view of the extent and degree to which members experienced disquiet and physical difficulties arising from such aspects of the work environment as air pollution, the risk of eczema and ergonomic hazards (e.g heavy lifting, awkward working postures etc.)  This survey provided a picture of the working environment of the day and aroused much attention since the result were alarming to a considerable degree.  Some 80% or the membership stated that they had suffered from one or more of the environmental factors enumerated and about 40%  declared that they had suffered from them to a high degree. An appreciable proportion of LO members  were suffering from ergonomic factors (heavy lifting, etc) from noise and climatic conditions.  Many members reported exposure to air pollution of various kinds, such as dust, gases, fumes from solvents etc, as well as to the risk of industrial eczema.  One fifth (20%) of members stated that they had suffered illnesses which they thought had a probable connection with their working conditions.  The dominant features here were back and limb disorders, but also skin diseases, damage to hearing and lung and other respiratory diseases.  This LO report contributed to the greater attention directed towards the working environment at the beginning of the 1970's and gave rise to both trade union and party political programmes of action in this area.

A few years later a supplementary survey using the same methods was carried out by LO to obtain information on the psycho-social hazards in the environment.  This survey showed that about 30% of the members experienced their situation at work as being one of stress.  This is, of course, a very vague definition, with the criteria arrived at by varying methods.  It transpired from this that some 9% of LO's members could, with some certainty, be described as working in a situation in which appreciable psycho-social environmental risks were present.

The experience of stress and mental strain were closely linked with working environments including a high pace of work, monotonous or uninteresting work, isolation or strict discipline, wage payment systems such as payment by results and an authoritarian atmosphere. A connection was also apparent between such conditions and a high degree of absenteeism due to sickness. These experiences were connected with the psycho-somatic physical ailments in which mental factors play a big part.  

During the next ten years a number of the consequent demands put forward in trade unions and political programmes on the working environment were implemented.  A series of new laws were passed and the authorities were provided with greater resources.  Resources for work environment research were developed through the Work Environment Fund, promoting scientific research in the field.  Broad based training of safety representatives and supervisors was carried out.  Within the LO and its affiliated unions available resources in the area of working environment increased.  The trade union movement acquired added influence within the various authorities and research organizations in the field.  These conditions led to the most recent LO occupational health  survey in 1980.

The objects of the 1980 research were many.  How had the experiences of the members changed during a period in which so much had happened the working environment?  Had consciousness of the risks in the working environment improved as a result of the improved training, greater possibilities of insight and influence, the improved information and general moulding of opinion that had taken place?  To what extent had the greater right to comment on feared  problems been made use of and with what consequences? To what extent people feel that they had new possibilities to influence their working conditions?  What were the dominant causes of mental stress and strain?  These were the questions LO's 1980 survey aimed to answer.  The survey was designed in such a way that comparisons could be made with the results in the previous report (entitled "Hazards at work: LO survey 1970) and with the results of the report entitled "Stress in Swedish workplaces"' undertaken in 1971, as summarized in Bolinder et.al (1976).  The 1980 survey also consulted a representative  selection of the chief safety representatives and individual safety representatives.  These safety representatives have the legal responsibility for trade union action on workers health at the workplace.

The survey aimed to obtain representative information on work environment, from union members and from safety representatives in the LO unions, and thus sampled both from the membership and from the safety representatives.  The sampling of members was made from union members at work, according to branches of industry and sectors of the affiliates on the basis that conditions in production and technology would vary according to the particular branch. By making a selection on the basis of the particular union it would be possible to get an all round view of the Swedish Labour movement which LO represents, while desegregating information on the specific conditions of production for each union.

Each union had at least 150 working members, and in the biggest union, up to 400 members involved. The number of members included in the survey was 4 630 of whom 3 820 provided replies suitable for use.  The survey also included 2.798 individual safety representatives and 3 909 chief safety representatives which after loss to follow up fell to a total of 5 676 with 4 724 usable replies.

Compared with 1970 survey, the 1980 survey showed an increase in reported problem at workplaces  (See Table 4.4.1 and 4.4.2)

The interpretation that the environment had worsened over the decade would be a depressing one against the background of 10 year period of new legislation, agreements, and changes aimed at an improvement of the environment.  However, the interpretation is more that a subjective assessment of the working environment was used, influenced by the respondents' knowledge.  Training and information had increased over the decade and new laws and agreements passed, leading to greater demands on and expectations of the working environment. 


TABLE 4.4.1. DISTRIBUTION OF PHYSICAL ENVIRONMENTAL PROBLEMS 


(1970 AND 1980 SURVEYS; % INDIVIDUAL MEMBER RESPONSES)

19701980

	PRIVATE 

	Discomfort to a high degree and to some extent 
	Discomfort to a hig degree
	Discomfort to a high degree and to some extent
	Discomfort to a high degree

	Physical Strain
	51
	19
	71
	32

	Noise
	41
	16
	54
	21

	Draughts
	40
	14
	45
	16

	Eczema
	26
	5
	43
	10

	Temperature
	29
	9
	42
	14

	Dust
	14
	4
	26
	4 

	Vibration
	14
	4
	24
	6

	Gases
	12
	3
	21
	6

	Lighting
	11
	2
	21
	5

	Humidity
	9
	3
	17
	4

	Solvents
	8
	2
	21
	6

	Welding fumes
	10
	2
	14
	4

	Metal dust
	10
	2
	15
	4

	Acids
	8
	1
	14
	3

	Heat radiation
	6
	2
	9 
	3

	Oil mist
	5
	1
	12
	3

	Radio active radiation


	1
	0
	3 
	1


TABLE 4.2.2. TYPES OF ILL-HEALTH SUFFERED BY MEMBERS.  

PERCENTAGE TOTAL

	PRIVATE 

	1970
	1980

	Back and limb complaints
	52
	71

	Hearing damage
	24
	40

	Skin complaints
	19
	16

	Respiratory diseases
	12
	14

	Vibration diseases
	7
	8

	Heart and circulation diseases
	7
	7

	Nervous diseases
	5
	10

	Lung diseases
	3
	4

	Eye complaints
	2
	4

	Other
	16
	19


The report concluded that:

"All these factors must be taken into account when we set out to explain the fact that members are more critical now than in our 1970 survey of their working environment.  With the greater knowledge  that our members have today it is very likely that they under-estimated the risks in 1970, rather than over-estimating them today.  There are, however, quite a number of results which support the assumption that there has been a certain actual worsening in the working environment.  The increase in the  number of environmental hazards given as regards the chemical and psycho-social areas in particular bears this out.  As we are aware, chemical development is constantly accelerating and chemical substances and products are spreading to more and more areas of working life.

At the same time, growing knowledge of chemicals is likely to contribute to the fact that members today are more critical of the working environment and its hazards.  Above all, new knowledge of chemicals has been acquiored, especially on the long-term effects, such as occupational cancer and damage to the central nervous system.  This explains why members today present a more reliable picture of the chemical risks in the working environment than in 1970".

There was also a much larger proportion of members in 1980 than in 1970 regarding work as stressful. Stress at work was the third most frequent cause of ill-health.   The main cause of stress and mental strain at work according to the members was the rapid pace of work related also to piece wage work. Technological development, work organization and changes in knowledge probably contributed to this.  Members also stated to a greater extent than in 1970 that conditions at work gave rise to health difficulties (See Table 4.3.3).  Heavy physical labour was often given as a cause of ill-health, as was the case in 1970.  

There was good agreement between members and safety representatives in their assessment of the working environment, indicating reliability of the data.  The most widespread problems, according to both safety representatives and members, were problems of climate, ergonomic problems and noise.  Less frequently air pollution and chemical-technical problems were cited.  It was striking that psycho-social environmental problems were now so frequently commented upon by so many, with chemical and other environmental problems rating third, after ergonomic problems and noise. 

There were certain interesting differences in the assessments of the safety representatives and the members. The members cited ergonomic problems and psycho-social problems appreciably more often than did the safety representatives.  This may be due to the fact that these environmental problems are harder "to measure objectively" and to evaluate than other hazards.  In these areas there are not the same fixed standards and criteria as in the case of other environmental hazards. The results also show that these particular conditions were not investigated as frequently as other hazards at workplaces.

The safety representatives (but not members) reported on the measures taken against various environmental problems and how effective these had been.  About half the safety representatives who stated that they had environmental problems said that these had been investigated, particularly in the case of noise and accident risks and, to a lesser extent, air pollution, chemical-technical products and lighting.  Only about 10% of safety representatives stated that psycho-social problems had been investigated, with similarly low levels of assessment of vibration.  The larger the firm, the more likely it was that environmental problems had been investigated.


TABLE 4.4.3  CAUSES GIVEN FOR INDUSTRIAL DISEASES AMONG MEMBERS.

 
(PERCENTAGES)

	PRIVATE 

	1970
	1980

	Physical strain
	41
	41

	Draughts
	31
	20

	Noise
	27
	30

	Eczema
	19
	15

	Temperature
	10
	10

	Vibration
	9
	10

	Gases
	6
	4

	Humidity
	5
	3

	Dust
	5
	2

	Acids
	3
	2

	Solvents
	3
	7

	Metal dust
	3
	3

	Welding fumes
	2
	4

	Lighting
	2
	3

	Oil Mist
	1
	3

	Heat radiation
	1
	2

	Radioactive radiation
	1
	0

	Asbestos dust
	-
	2

	Stress at work
	-
	24

	Micro-organisms
	-
	5


Those safety representatives who stated that environmental measurements had taken place often stated that it was found that the set threshold limit values had been exceeded, particularly in the case of noise. In only half of the investigations had counter measures been applied.  Ergonomic problems, which, according to both the members and the safety representatives, were so dominant, were also among those for which least counter-measures had been taken.  The majority of the safety representatives said that the problems within the different areas had decreased as a result of measures taken, better results being achieved in the area of lighting, with decreasing effectiveness for measures against air pollution, noise, ergonomic problems and accident risks.  Few improvements were reported as a result of the measures against climate problems and very few against psycho-social problems.  The safety representatives' survey indicated that investment in the working environment represented only a small percentage of the total volume of investment in a firm, while the members survey indicated that members did not think that the results had been satisfactory.

The information provided by the safety representatives on the investigations and measures taken, appear more positive than the members.  This may indicate that the safety representatives who take a more technical view may affirm that an exposure is below the hygienic limit values where members continue to feel discomfort and disquiet.

4.4.2SUMMARY

The first LO survey in 1970 was taken at a time when many political fights were fought and the working class was highly mobilized.  The survey was certainly inspired by the politically useful research from Gardell's group and others. It was of considerable importance for the political demands later launched by LO, backed by the confidence induced by their own survey results.  The most obvious result of the second survey was the increased expansion, of training, information, work environment consciousness and occupational health services in the late 80's covering 85% of all employees in Sweden - not by legislation but through agreements in the national negotiations between the trade union confederations and the private and public employers' organizations. However, the survey also showed a potential gap between the unions safety representatives and the members in their assessment of the effectiveness of measures taken and an increase in ergonomic and stress related problems which are less accessible to visible or objective assessment.

LO employed professionals and researchers to construct, collect and analyze the questionnaires but kept control of the research process.  No doubt this made the results more relevant and credible to the trade unions, compared to a similar survey carried out at the time by university institutions.

The research method was conventional, but the control of the research process was unique.  Somewhat similar approaches had been implemented by several Danish trade unions during the 60's which partly stimulated the Swedish LO to this major undertaking of worker controlled research on the working environment.  These membership surveys differed from later work by LO  professionals compiling reports on health issues using annual data collected by the National Statistical Bureau.  The LO surveys also increased the interest in trade unions to use research carried out by academic institutions on occupational health. They did not however create a sustainable shopfloor based process of inquiry on work environments within the membership. Hence while they reflect the positive impact of greater union participation in occupational research, they do not resolve the shift of control of the research process to those who experience the hazards, that is the members.

5.METHODOLOGICAL ISSUES:PRIVATE 

A common structure for the analysis and discussion of epidemiological research, which constitutes most of the applied, non-experimental occupational health research, is to discuss the validity of a study in terms of:

-selection bias

-comparability between exposed and non exposed

-misclassification of exposure

-misclassification of outcome and

-the influence of chance.

Such a scheme also seems appropriate for a discussion on research performed under the control and with the involvement of those concerned, where conventional research methods are used.  They are less easily applied in the reformulated models of the WM and CQ where the methods reconceptualise the validity of subjective experience as knowledge, build knowledge through consensual validation and suppress the subject-object distinction in the production of knowledge.

5.1Selection bias:
Who participates and for what reasons do some participate and others not?  This is one of the major concerns for those worried about the validity of research, whether participatory or not. A crucial question is the definition of a study base, i.e a precise description before the study starts of which subjects shall be studied during a certain time period.  Such a study base can be studied in toto or a sample can be taken from the study base in order to represent the study population.

It is in the nature of participatory research approaches to involve a whole unit, a working group or a local union rather than a sample. It is crucial to know exactly which persons belong to the chosen working group, who is employed at the time of the study or who is a member of the local union.  The possibility exists of exclusion of those on sick-leave, temporarily relocated , doing military service, part time workers day vs night shift workers etc.  These matters must be clearly defined and records kept if it is considered important that the results truly represent the study population.

In any research there is the question of whether non-participants - those that reject to participate, cannot be reached, are on sick leave etc - differ in relevant aspects from those that participate.  If there is a substantial proportion of workers that do not participate it should be identified whether they have different opinions or experiences to those that participate in the project. It might be that those who participate are the most aggressive, the most ill, the most exposed or those that actually have the better jobs with more time for participation.  Non-participation for different reasons does not necessarily disqualify the study, but consideration has to be given to the limitations non participation creates in the analysis and interpretation of the results.

In the Workers Model these questions of participation become also an organisational issue, in that the collective subjective experience of those involved motivate and is the framework for follow up action.  Thus shifts in participation reduce mobilisation, affecting both the production of knowledge and the ability to act on it.  
5.2Comparability between exposed and non-exposed 
The results from one group of workers is usually compared to the results from another group, with different or no exposure.  It is obviously important to have valid and comparable information, so that the comparison group can be assumed to give the same result if it had been exposed as the exposed group.  It has been argued that there is no need for a comparison group in participatory research as the questions and answers could only be relevant to those that have experienced the exposure.  If a study is correctly performed the results are certainly true for the studied group.  It is, however, in the nature of research that achieved knowledge should be broadly applicable. It is therefore necessary to know to what extent the results could be generalised, termed the "external validity".  It is also very illustrative to compare working conditions to understand how improvements can be made and what a "good" working environment means.  In most countries there are drastic differences in all aspects of the work environment and incidence in work-related disorders between, say highly paid white collar workers and blue collar workers.  The challenge of equity intrinsically demands comparisons.

The problems in generalisability and sustainability of the information in some of the participatory approaches have been discussed. Also discussed, however, are the possibilities of developing new causal, relationships between work and health through collective definitions of exposure and outcome, in the use of homogenous groups and collective questionnaires.

5.3Misclassification of exposure and outcome
Misclassification is another major problem in any research and is much more threatening to a correct appreciation of the studied situation if it is systematic than non-systematic.  Systematic misclassification means that those exposed systematically over or under-report the studied effect; e.g those with high exposures to dust systematically exaggerate all symptoms such as in protest against the working conditions. If such an influence is suspected, objective measurements should be applied if possible.  Systematic misclassification of the outcome could also be the case if the researcher is biased.

It is, however, much more common to have non-systematic misclassification which diminishes the precision in the study but does not invalidate the comparisons. Misclassification then occurs as often among the exposed as among the unexposed and tends to underestimate the true differences between the groups.

It is natural that those who have raised the concern that initiated the project might have problems with perfect objectivity in assessing exposures or symptoms from work-mates.  For reasons of credibility scientific procedures recommend "blind" data collection with external data collectors. This however contradicts the concept of the subject as "researcher". 

The risk of systematic misclassification is considerably larger if the  classifications are reported on a group basis or if group discussions preceed the answering, e.g. in a questionnaire. The answers could then be biased due to "dominant groups" that directly or indirectly superimpose biased answers. 

5.4Reproducability and the Influence of chance
A study should preferably show the same results if the measurements are repeated and nothing in the reality has changed, except from the random error due to chance. There will always be certain random errors when different samples are taken from the same study base or when measurements are repeated. The size of this influence is calculated by statistical methods, which can express the limits of the reasonable influence from such random phenomena. The larger number of measurements and the more precise the instruments, the less influence chance has on the results. 

Instruments used to measure exposure and outcomes should be tested in advance and their reproducability studied. In some areas there are robust methods that have been used in other circumstances and are well described and accepted. In some situations repeated measurements on the same individuals can substitute large numbers of studied persons but demand special techniques for calculating random influence. Such calculations obviously need cooperation with epidemiological and statistical expertise.

5.5Logistic aspects
It would be counter-productive to start research on socially recognised risks in the work environment as it would delay the necessary changes. Sometimes such improvements are more obvious to the workers than the managers, and then applied research or simple compilation of data might convince other parties about the necessity for change.

For full-time employed researchers there is sometimes a choice between researcher controlled studies, perhaps with a reference group including members from employers and employees, or a more participatory approach. To a large extent this is decided by who takes the initiative for the study and by how much the trade union - or the employer - allows the researcher to control the process. It is obviously time-consuming for the researchers to wait for major decisions from others in all different steps of the research process, e.g. planning, choice of methods, data collection, compilation of data analysis, presentation of the results, discussion of the results, information on the results and distribution of the results, including publication and reporting. Such a prolongation of the research process, from the researcher's point of view, must have special funding, as participatory research can be more time-consuming.

Academic researchers always aim to publish their studies in scientific journals, preferably international ones. This is necessary for the researcher to get new funding and personal merits but particularly because methods and results should be available to other researchers and authorities. The necessity for publishing reports is not quite so obvious for action oriented participatory approaches, as the research is often regarded as the basis for future improvements and actions at the local workplace or in collective bargaining. This is, however, unfortunate as the achieved knowledge will not be available to other researchers or workers. Furthermore reporting refines the analyses and clarifies weaknesses and strengths in the design as well as similarities or discrepancies in the comparison with other studies. Publishing results and making reports available should be an integral part of research regardless of the degree of participation. 

In all the participatory research studies described in this paper the work has been documented, from the union established scientific journal in the Italian case to the reports of the Mexican, LO & ZCTU studies. The interaction between the conventional "research/scientific" community and the "actors" (union, state, employer) is enhanced when these publications are written in a style, form, language and content accessible to each other, a feature which is still underdeveloped.

It is not easy to have studies carried out by participatory approaches or worker controlled studies published in the international, academically respected scientific journals. This is partly because such participatory research often concerns very applied questions, which might not always be regarded as research creating new knowledge and because the suspicion that the research process and the analysis have been driven by non-scientific interest. There is a tendency in many scientific journals to underestimate the importance of applied research. The solution may be to start new publications, such as in the area of public health, directed by the interest of distributing important results from the public health point of view, rather than from basic science perspectives. There are some such journals but very few that are devoted to public health problems in developing countries or new, non-traditional approaches.

6.FEATURES OF PARTICIPATORY RESEARCH AND ITS CONTRIBUTION TO OCCUPATIONAL HEALTH 

Research has been described in this paper as a process through which new knowledge and understanding is generated with the aim of achieving change. The paper has explored the concepts of change within work environment and occupational health systems. The definition of the scope of occupational health issues and information arises out of the nature of the production environment, the industrial relations situation and the level of development and coverage of the occupational health system.  The interaction of the labour process and the social relations of production determine the health profile of workers, with interactive occupational and public health outcomes. Production relations affect workers' health and also influence the 'social visibility' of the health impact of production.

This understanding leads to two important aspects of participation in relation to work and health. The first is the level of participation of the different actors (workers, employers, state) in controlling production. The second is the participation of the different actors (including also the professional community) in controlling the generation of knowledge  on and skills in production. The ability of a group to effect change in production is an outcome of their control over production. As discussed in the studies in this paper, control over the information and skills involved in production is one critical aspect of control over production. Hence, the perceived legitimacy of workers demands about production changes may be affected by the nature of the available information on work environments, as in the Zimbabwean example;  the capacity to exercise rights to co-determination may be affected by the extent to which workers have information and skills to provide alternatives, as in the Swedish example; or the legitimacy of information used in negotiation may be limited to those who experience the hazards as a means to build worker bargaining power, as in the Italian example. As research is one of the means by which new knowledge on the workplace is generated, it too has become a forum in which different experiences have emerged in respect of control over the research process, more closely linked to struggles around the production of knowledge and change in the work environment than to concerns of the academic community. One evident feature of this in occupational health is that while these concerns of control of the production of knowledge may have had substantial impact on occupational health developments in the countries they were expressed (eg: Italy, Latin America and Sweden), they are not strongly reflected in the mainstream academic discourse in those countries (except perhaps for a brief period in Italy).

The paper identifies that participation in the production of knowledge raises the issue of who controls the research, but also more deeply, of the conceptualisation of knowledge. Conventional positivist views of knowledge separate reality from the experience of reality, and stress perfection of techniques for measuring reality as the means of closing the gap between the neutral observer and reality. In contrast, knowledge may be seen to be built out of the collective comparison of the subjective experiences of reality by a group of people with first hand experience of the same reality  ("consensual validation" of a "homogenous group".)  These different approaches to the conceptualisation of knowledge are discussed in some detail in this paper. PR approaches vary in their concept of how knowledge is generated: in the Swedish and Zimbabwean cases, conventional research models are applied, but workers control of the process is increased. In the Italian and Latin American examples, qualitatively new approaches in the generation of knowledge were developed.

In methodological terms, criticism of the dominant scientific paradigm has led to innovative forms of research. The methods may create new relationships between the subject and object of research, in its most radical conception - the workers model - suppressing the distinction between the two. They may redefine ways of producing scientific knowledge, by recognising that practical experience can be transformed into scientific knowledge through different procedures of systematising that experience. They may re-evaluate the importance of qualitative information in understanding problems, whether as a complement to quantitative data or as a substitute. These methods have also led to a reduction of the distinction between the production of knowledge for the scientific community AND for society, establishing a new dialectic between the social groups and the scientific community around knowledge, leading to both parties having a role and interest in producing and appropriating knowledge. 

The paper differentiates between

*"Utilitarian" motivations for applying PR that do not change the basic assumptions of knowledge production, but identify the need for involvement of the affected community in the research. These motivations include the need to

*ensure that the research questions for study are relevant to those at the workplace

*esure that the results and their implications are accessible to the groups that are concerned with the changes they imply

*increase worker capacity and future self reliance for implementing change

*to enhance the potential for participation rates in the research and for action outcomes being implemented from the research findings.

*enable data collection from large populations

*facilitate more accurate recording and analysis of experiences and subjective symptoms (such as of stress, pain, musculoskeletal and psychosocial injury) 

*"Ideological" motivations for carrying out PR that imply a different model of knowledge production, based on the perception that "expert knowledge" has been used to retain control of production in the few. Models of knowledge production are developed that base themselves on and organise the experience of ordinary people, as a challenge to existing power relations, essential to produce change. 

The paper outlines the critical impact that social and economic conditions have on which motivations and form of PR apply and with what outcomes. Perhaps most central is the nature of the relationship between worker and employers organisations, the institutions that generate knowledge and those that regulate workers health. In all situations described in this paper, struggles at the base and democratisation within the workers organisations, the unions, were important motivating forces for unions to be involved in work environment issues and to respond to worker concerns. Research appeared to be part of an overall response in such unions to strengthen their role and relevance in worker issues.  Beyond this common situation the conditions in the different countries differed greatly, from the conflict models of the Italian and Latin American experience, in the former supported by the state, in the latter not,  to the mixed conflict / consensus model in Zimbabwe, with low levels of state support, to the high degree of co-operation of state and unions in the consensus model in Sweden. The involvement of the professional and research community also differed, with researchers facilitating and responding to worker controlled research and knowledge in the Italian and Latin American workers models, to researchers providing knowledge and skills through being employed by or working with unions in the Swedish examples. 

The variability of the form and contexts of PR that emerge in this paper, as reflected in the more detailed examples (most of which draw from the direct experiences of the authors of the paper) lead to the conclusion that it is not possible to identify a single model of participatory research, neither to produce a recipe of prior conditions or of approaches that determine successful outcomes to the research. In characterising models of different degrees ad mixes of conflict or consensus and of development or underdevelopment, the paper draws attention to these important concerns for those who would be involved in the research, as issues that must be consciously addressed in the discussion of the research agenda, the research methods and the potential outcomes. 

The paper goes beyond this contextual analysis to identify and discuss the experiences of PR in four different case study situations and examples (Italian, Latin American, Zimbabwean and Swedish) the methodological innovations that emerge in PR, their strengths and weaknesses within the defined context of their use and the outcomes in terms of the knowledge and change they produce. Some of the key features of these discussions are:

1.The development of new methodological approaches to occupational health research through the homogenous groups, consensual validation and risk mapping and the collective questionnaire, that are identified as having enabled rapid and widespread exposure of work environment problems, increased social visibility of work environment concerns and linked research to workplace action. The collective questionnaire has also enabled a more global framework of multiple relationships between health risks and ill health that more closely reflects the interacting "public" and "workplace" experience of risk and ill health of exposed workers and has enabled new exposure - outcome relationships to be identified.

2.The production of new information that has challenged existing information and routine data on occupational health, provided new information and confidence for workers in negotiating production changes and motivates new areas of scientific inquiry into occupational health. The research has involved a shift in understanding and capacity to generate and use occupational health information closer to those involved in the production process, although this has sometimes reached only the representatives of the workers (the unions) rather than the workers themselves.

3.The difficulty in generalising much of the knowledge gained beyond the specific circumstances investigated, particularly as changes in work organisation and production then affected the methods of inquiry themselves (as in the Italian workers model).

4.The relatively immediate links between the information generated and use of that information towards making workplace changes, (with outcomes varying from improvements in occupational health and production to strong "retaliation" by employers in terms of job loss and attacks on worker organisation). 

5.The extent to which participatory approaches brought out new information on production hazards, particularly those hazards related to subjectively experienced exposures, such as ergonomic problems (including loads), and psychosocial hazards. The insensitivity of participatory techniques, in contrast, in bringing out exposures not well understood by workers, such as radiation and some chemical exposures.

Are PR approaches able to generate new knowledge in occupational health? The case studies demonstrate that this is particularly so when the scientific community or existing knowledge is seriously limited or biased, such as through poor routine data systems or where researchers lack access to workplaces.  In many cases, PR approaches  mainly served to give social visibility and legitimacy to experience that was already "known" by workers at the workplace, but that may not have been socially recognised or used in occupational health systems or regulation of work environments.

Can PR approaches identify new relationships between exposure and outcome? This is not well demonstrated, except in the case of the collective questionnaire, and as emerging in the working life research in Sweden, in the assessment of those exposures and outcomes more dependent on subjective assessment (ergonomic, psychosocial, work organisation exposures and musculoskeletal and psychosocial outcomes).  It has not been demonstrated but appears from the Zimbabwean research to be possible that PR may be useful in "occupational health systems research", where it provides for possibilities of assessing levels and changes in subjective inputs to occupational health systems, such as attitudes, perceptions, relations between workers and employers and so on. 

Do PR approaches link knowledge to change? Most evidently yes, in that PR approaches often emerge from a pressure for change and are a part of a process of change. They often more closely reflect the agenda of those who are part of the process of change than non PR approaches. What is less simple to predict or classify is the type of change that is effected, given that it is an outcome of more factors than the research itself. PR approaches thus need to be interpreted as part of a complex network of interacting actions around change, in which success or failure of the outcome cannot be attributed to the research on its own, but in which the part played by the research needs to be clearly analysed.

Is PR more effective that other research approaches in addressing the above issues? This question is not easy to answer. As outlined in the answers to earlier questions, the choice to use PR approaches is a conscious response to a set of social, economic and institutional conditions. The relevance of the choice is thus not only a scientific question, but a political one. If the criteria for the decision to use PR is based purely on scientific grounds, then the PR approaches may be more useful in those circumstances outlined earlier in this section under "utilitarian motivations for PR". PR approaches reinforce the concept that increasing worker cntrol over the work environmnt itself contributes to healthy work environments and worker health. If the criteria for decision making also includes increasing the right and capacity of people to gain control over their lives and the information and environments that affect them, then PR approaches should be seen as one of a series of necessary developments taking place in a number of spheres, including in the scientific, health, and work environment spheres, towards developing sustainable environments for growth and increasingly democratic societies. 
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