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    PREFACE


    Ergonomic Intervention provides a big picture of the ergonomics process not often found in English-language books. While much has been written on specific analysis techniques for assessing the risk of musculoskeletal injuries, Ergonomic Intervention gives a holistic view of the factors that should be considered in developing appropriate ergonomic changes and would be appropriate for most interventions in an organization.


    The book was developed using a participatory approach rarely seen in the writing process. The methods reviewed provide practitioners with an overview and specifics for involving key players in the organization, from the workers to the designers, engineers, line managers and upper management. Each of these stakeholders has specific interests that must be reconciled to create a successful intervention, and Ergonomic Intervention provides a path to achieving this success.


    The skill set for an ergonomist is reviewed and readers will find information on the importance of activities such as a client request, setting appropriate boundaries for the analysis, the iterative work activity analysis process, the methods of solution finding and the various scenarios that determine who controls the implementation. While much has been published on quantitative methods, Ergonomic Intervention explores the more subtle skills an ergonomist must develop to be successful. These include the ability to establish trust with the workers, especially in contentious workplaces, monitor stakeholders’ body language and other nonverbal signals, and evaluate their reactions to the ergonomist’s findings.


    Interventions rely on two separate steps: understanding the problem (analysis) and transforming (change, design). But beyond these rational steps, the authors advocate “delving deeper,” so that the work activity analysis takes on new dimensions. It makes the intervention process more adaptive, with more of a macroergonomics approach, rather than solving one-dimensional problems. Searching for the root causes of why people act the way they do or fail to follow procedures requires the keen observational, data-gathering and participatory engagement of system users. This comes with the deeper, richer explorations advocated in Ergonomic Intervention.


    In some cases, what seems like a simple analysis request can become more complex once the ergonomist delves into the situation and must consider the organizational context of the specific work area and how the intervention may affect other parts of the organization. A simple request can turn into a much larger project than anticipated. Ergonomic Intervention provides practical advice on approaching management about expanding or bounding project scope.


    This book provides a good introduction for readers who are not familiar with the work activity analysis methodology, which stems from the CNAM tradition, is more common in Europe and has an established literature in French. The authors spell out the requirements for conducting an activity analysis and provide worksheets to assist in this task. Case studies from practitioners are used throughout the book to demonstrate how the information can be applied in real work activities.


    Ergonomic Intervention is a welcome addition to the literature on ergonomics methods and we highly recommend this book as a reference guide for practitioners and those who work with ergonomists.


    Margo Fraser, MSc, CCPE
Ergonomics Consultant
Executive Director, Association of Canadian Ergonomists / Association Canadienne d’Ergonomie
Vice-President & Secretary General, International Ergonomics Association


    Andrew S. Imada, PhD, CPE
A. S. Imada & Associates
Past President, International Ergonomics Association
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    FORWARD


    We are very pleased to present this book on ergonomic intervention written by a team of six authors.


    Why a book on ergonomic intervention?


    We should explain from the outset why we felt it was important to write this book. First of all, ergonomics and, more especially, ergonomic intervention are complex subjects, not just for ergonomists in training, but also, more generally, for any professionals involved in designing work situations. To be able to intervene effectively, ergonomists need a wide range of knowledge about human activity, about work and about its consequences. They must use a variety of data collection methods and interact with players in the workplace to help people see things differently and improve work situations. Ergonomics is a fairly new field. It draws on several related disciplines, while at the same time generating its own knowledge. There are also various forms of ergonomic practice, and ergonomists may take a long time to develop their professional identity, which may continue to evolve throughout their careers.


    At present, there are very few books on the practice of ergonomics. While there are some in French that are particularly useful to ergonomists in training (Guérin, Rabardel, Bourgeois and Falzon),1 little has been written about practices developed in Quebec. Over the last 30 years, Quebec professors, researchers and practitioners have trained in ergonomics in various countries, especially France, and a growing number of programs have gradually been set up in Quebec. These ergonomists have adapted their teaching and practice to the context and expectations of the Quebec working world. The Institut de recherche Robert-Sauvé en santé et en sécurité du travail (IRSST) should be singled out for its support for field studies of ergonomic intervention and for training ergonomists. Although a substantial amount of material has been published by ergonomic researchers, there is very little literature on training in ergonomic intervention and even less on the practice of ergonomic consulting (Lamonde).


    We felt it was important to set out the ergonomic intervention process formally, based on the experience of researchers and practitioners and on the teaching developed in our universities, and from different perspectives. It is essential to put the ergonomic intervention process in its proper context, because professionals with whom ergonomists interact—preventionists, engineers, architects, human resources officers and others—are often unfamiliar with what ergonomists do. Too often, players in the workplace call in ergonomists without having fully understood what this implies in terms of scope. It is therefore important to properly situate the basics of the ergonomic intervention process, because ergonomists are increasingly part of multidisciplinary teams.


    So why was this book written? First, to share developments in ergonomic intervention in Québec and, second, to make them accessible and thus expand the perspective on the contributions of ergonomic intervention in the workplace, which is too often wrongly perceived as simply the enforcement of standards. From another point of view, the detailed analysis of ergonomic practice will hopefully open a window onto possible ways of cooperating with other related disciplines.


    
      Who is this book for?


      This book is intended primarily for ergonomists in training, but we believe it will also be of benefit to all ergonomists, whether novice or experienced. It was designed as a practical guide for use in academic ergonomics courses, and it absolutely cannot replace the formal training essential to anyone who wishes to work in the field as an ergonomist.

    


    Since it explains the practice of ergonomic intervention, the book should also be useful to occupational health and safety (OHS) professionals, as well as to the players in the organization. Other professionals involved in designing work situations, such as engineers, architects, information technology specialists and human resources officers, may also find it interesting to see how ergonomics fits in with what they do. Of course, OHS representatives and professionals in other fields will read it differently. Ergonomists in training will try to master all the content, while other professionals will find supplementary information useful in their fields.


    How the book was conceived


    Readers may be interested in knowing how this book came into being. The process was rather unusual. First, it is the work of a group of researchers, most of whom also teach ergonomics. The chapters were not conceived in isolation from each other, as is common. The entire team discussed all the content. The book draws in part on the researchers’ experience and the existing literature; as the team discussions progressed, the substance of the book took shape through an iterative process. One or two authors were put in charge of the different chapters, but many writers had a hand in it, which explains some variations in style.


    The group of authors wanted to include contributions by Quebec practitioners, so at the outset, in-depth interviews were conducted with 14 practitioners: eight consultants in private practice, three professionals working in joint labour-management associations, two in the public occupational health system and one who works in a company. Each three-hour interview helped us understand the particularities of the practices of the different ergonomists, the difficulties they encounter and their views on the field’s development. Information was also drawn from their accounts of their most and least successful interventions. Complete transcripts were produced and content analysis performed. The various chapters were written taking into account what the practitioners had to say, and supporting excerpts are included throughout the book. There is also a chapter on the characteristics of ergonomic practice, which is based largely on what the practitioners told us.


    In addition to the contribution of the group of researchers and the practitioners, the book has been enriched by the work of Annabelle Viau-Guay on the difficulties of practice and Geneviève Baril-Gingras on context analysis. Some chapters have also been influenced by work in participatory ergonomics, especially that of Marie Bellemare, Sylvie Montreuil, Marie St-Vincent and Nicole Vézina.


    To ensure the quality of the book, we submitted it to a preliminary reading committee composed of Quebec researchers and practitioners. A second draft was then reviewed by a committee made up of ergonomics students, private consultants, OHS professionals and researchers in several countries.


    Place in the literature on ergonomics


    What makes the book distinctive is its focus on the actual intervention process, the how-tos of ergonomics in action. Although it lays out the theoretical foundations, its primary goal is to formalize the practice of researchers and practitioners as they bring their expertise to bear in a workplace to transform work situations. It therefore stands in contrast to ergonomics books that concentrate on knowledge of human capacities and, more generally, how people function in the workplace, like Sanders and McCormick’s well-known textbook Human Factors in Engineering and Design (1993). Our work is more a continuation of the teaching of the Conservatoire national des arts et métiers de Paris (CNAM) and of Guérin, Laville, Daniellou, Duraffourg and Kerguelen’s Understanding and Transforming Work: The Practice of Ergonomics (2007), in that it formalizes ergonomic intervention. In our practice, we focus on activity analysis, which has been extensively formalized by French writers.


    Conceived by Quebec ergonomists, this book is at the crossroads of the English-speaking and European schools. It therefore reflects the diversity of influences that ergonomics has been subject to in the different regions where it has developed. The work of Quebec researchers has had a major influence on this book as a whole. Particularly worth mentioning are St-Vincent and Toulouse’s studies of participatory ergonomics; Vézina, Chatigny, Montreuil and Ouellet’s research on training; Lamonde, Ledoux, Bellemare and Trudel’s studies on designing work situations; Lortie, Gagnon, Authier and Denis’s research on handling; and Imbeau’s development of intervention methodology.


    The book reflects the authors’ focus on preventing musculoskeletal disorders (MSDs), although many examples deal with other problems. The prevention of MSDs has marked the development of ergonomics in Quebec, as it has in the English-speaking world. Although requests for ergonomic intervention from workplaces are tending to become more diverse, ergonomics is still strongly associated with the identification of physical constraints and the prevention of MSDs.


    The practice of ergonomics is presented using a systemic approach, consistent with the foundations of macroergonomics, which has made great strides in recent years. Our work situation model is based on all aspects of the individual at work and supports the view that the construction of occupational identity is a guarantee of health and a balanced system. These are concepts related to the psychodynamics of work, largely developed by Dejours. The concept of representation is present throughout the book and borrows much from the work of Teiger in France. A number of studies have demonstrated the importance of knowing and taking into account people’s personal characteristics, whether gender like Messing and Seifert, age like Laville, Volkoff and Cloutier, or characteristics of immigrants like Gravel. The influences of Scandinavia, where ergonomics is highly developed, especially through the work of Kilbom and that of Winkel’s team in Sweden, can also be seen, as well as the influences of English pioneers such as McAtamney and Corlett, in the development of intervention aids.


    As dialogue and communication increase, the world of ergonomics is becoming decompartmentalized. Some 20 years ago, De Montmollin explained the differences and complementarity between the American human factors school and the activity analysis school first developed in France. In 2011, this distinction is gradually fading, as other influences have emerged and the various approaches have blended together.


    The development of participatory ergonomics in a number of countries has greatly contributed to the integration of different approaches. In recent years, a number of authors from several countries have published work on participatory ergonomics. First came Daniellou’s groundbreaking work on running projects in France, which inspired the development of participatory ergonomics in Quebec. Also worth mentioning are Wilson in England, St-Vincent and Vézina in Quebec, Moore, Garg, Haims and Carayon in the United States, Vinck in Holland, Kuorinka in Finland, and more recently, Wells and Cole in English Canada. The researchers who have conducted participatory ergonomics projects have had to formalize their respective intervention processes. As Bourgeois’s book shows, French-speaking ergonomists, having only recently become interested in MSDs, are increasingly focusing their activity analysis on the risk factor assessment that was originally developed in the English-speaking world.


    As the list of contributions cited is obviously not exhaustive, we apologize to those authors whose work, though important, has not been mentioned here.


    Choices made


    We have described a practice characterized by many variations and iterations; we have described a process that can be adapted to different settings. We set out the stages of the intervention process, detailing many possible aspects of each stage. At the same time, we frequently point out possible adaptations of the process and shortcuts that can be used in certain contexts. We are aware that the context in which ergonomists work, whether they are researchers, practitioners in the health and safety system or consultants, is a major factor in determining the strategies they can use to optimize the quality, duration and scope of their actions. A number of strategies are described in Chapter9, The Practising Ergonomist, based on exactly what the practitioners interviewed told us.


    The process set out here takes as its point of departure the receipt of a request from a workplace. Aside from a few explanations in specific chapters, alternative or more specialized approaches are not detailed. For example, intervention in a research setting, where the problem is predetermined and is not constructed with the players in the workplace, and intervention conducted by expert consultants in the context of legal disputes are not covered.


    This book discusses the stages in the transformation process, yet is not a specialized treatise on the ergonomic design of work situations, which would detail the design phases and the ergonomist’s interactions with the designers, as well as scenarios of probable future activity. Suggested readings that delve deeper into these questions are listed.


    This book is not a systematic review of the literature on ergonomic intervention. References supporting statements are not meant to be exhaustive. They are meant to guide readers to selected writings on the subject. Similarly, some concepts are associated with various authors; we made no attempt to be exhaustive. It is often difficult to say where a given concept originated. So, for example, we associate Daniellou (2003a) with the concept of social construction, although other authors have also developed this theme, which has been used in other disciplines, including the sociology of organizations. Furthermore, most of the schemata or models developed for this book are not associated with an individual author, unless they have been published elsewhere, because they were developed by all of us together.


    Ergonomics at the heart of the world of work


    The book focuses on concepts and methodological aspects. But, of course, ergonomic intervention takes place in the context of a changing world of work, and that affects its practice. Over the years, the ergonomist’s job has become more complex. Ergonomists operate in a rapidly changing world, where emerging trends affect both the organization of work and the people who perform it. Facing the uncertainties of production, just-in-time delivery, the increasingly unstable nature of employment and the intensification of work, ergonomists must constantly adapt their strategies.


    We also discuss how important it is for ergonomists to develop interpersonal and strategic skills in addition to analytical competencies. They operate in a world in which the social relations between trade unions and employers cannot be ignored. Political issues often influence ergonomists’ actions. As a result, ergonomists must consider diverse, often divergent visions, while keeping in mind the profession’s requirements with respect to ethical integrity and methodological rigour. From this perspective, they must demonstrate great maturity.


    The practice of ergonomics also takes place within the dynamics of demographic change. In some fields, like business, there will be large numbers of younger workers, although generally speaking, the population is aging. At a time when many older workers are leaving the labour market, the transfer of knowledge from experienced workers to novices is crucially important. The past few decades have also seen growing numbers of women on the labour market in general and in jobs traditionally held by men. Ergonomists also often deal with vulnerable groups, such as immigrant workers. They must continually adjust to these specific contexts. We have chosen to present a general, tailorable intervention process without going into all the adaptations that might be required in different intervention settings.


    We hope this book will help advance the field, improve the training of future ergonomists and contribute to making the practice of ergonomics better known and understood.


    Marie St-Vincent

    Nicole Vézina

    Marie Bellemare

    Denys Denis

    Élise Ledoux

    Daniel Imbeau

  



  

    INTRODUCTION


    Let’s Talk About Ergonomics


    Look, you were expecting them to do that,
but they don’t, they do something else.


    Marie Authier


    Let’s start with a few case histories—true case histories illustrating just what ergonomics and work activity analysis, which is a core feature of ergonomics, really are. Case histories illustrating how ergonomic intervention and work activity analysis make it possible to respond to concerns expressed by people in the workplace and guide decisions concerning occupational health, work organization, improvements to goods- or services-producing systems, etc.


    A big-box store calls in a team of ergonomists. Packers, who work at the checkouts packing the items purchased by customers, are having problems. They don’t have enough boxes and they are suffering from musculoskeletal disorders. The company doesn’t know how to solve these problems. The ergonomists go to the site to talk to the various players to get a better understanding of the request and begin their preliminary investigations. They question the packers, who tell them about their pains; they talk a lot about the lack of boxes and the stress that causes. They tell the ergonomists they have trouble packing things properly because the boxes aren’t the right kind; it’s like doing a jigsaw puzzle. They also talk about having to cope with contradictory requirements: satisfying customers, while at the same time using as few boxes as possible. The ergonomists then interview the packers more specifically, observe them in the workplace and analyse their work. They identify a number of hazardous situations: the boxes are kept underneath the conveyor and the packers must frequently bend over to pick them up; when packing, they use repeated movements of one hand while the other holds the items already in the box; they have to bend over to place the boxes in the shopping cart, too. The ergonomists also observe the packers’ strategies for compensating for the lack of boxes. Each packer is responsible for two checkouts and keeps an eye on both line-ups. When a packer anticipates small orders, he leaves his workstation to fetch more boxes, which sometimes makes the cashiers unhappy and results in an overload of work to be done in a shorter time when he gets back. The ergonomists also note where the packers stand in relation to the conveyor while packing. Armed with information from the interviews and their observations, the ergonomists present their results to a working committee composed of representatives of the packers, the occupational health and safety committee, management and human resources. The committee confirms the ergonomists’ findings and a problem-solving group is set up. It begins by looking for a way to improve the supply of boxes, while at the same time reducing the occurrence of MSDs.


    The company would like to put the boxes in a shopping cart behind the checkout. The ergonomists’ observations argue against this solution. To be in the best position to do their work, the packers often stand at the end of the conveyor; if the shopping cart were there, it would be in their way. The suggestion is made to devise a container that could hold a good number of boxes and to place it so as to enable the packers to position it wherever they prefer. A prototype is developed and field tested by the packers. It is also suggested that an employee be assigned to prepare and supply boxes so the packers don’t have to leave their workstations to go get boxes from the warehouse. The question of the cashiers’ quotas, which make them put pressure on the packers, is also raised.


    Here’s another case history.


    The manager of the home-care service at a health and social services centre is concerned about the aging of visiting home-care workers working for the service. She wonders how the work could be organized to retain her workforce and lessen the risks of occupational injury. She calls in some ergonomists.


    Home-care workers provide home support services to people experiencing a loss of independence. They relieve families by performing daily tasks like assisting with hygiene and comfort, changing dressings and giving prescribed medicine (National Occupational Classification, 2011). As far as possible, they perform these tasks with the participation of the person in need of assistance.


    The ergonomists go to the facility and talk to the people concerned by the request. They speak to the home-care workers, who tell them what they like about their job, but also about backaches, accidents they’ve had and their worries about the possible increase in the number of visits per day they may have to do to meet the demand for services and shorten the waiting list. The ergonomists go along with a few home-care workers on their visits, observe them in action and note how they interact with their clients. They try to understand the strategies the home-care workers use. The activity analysis reveals that the home-care workers rearrange the order of visits on the schedule produced by the service, based on their knowledge of the cases. For example, they’ll put an easier case between two more physically and emotionally demanding ones so they have time to recover. They’ll also reschedule a visit slated for just before lunch if they suspect they’ll need more time to provide the requested service. In addition, they more often manage to get clients they know well involved in their own care, thus reducing their workload. The ergonomists’ observations also reveal that some 25% of the home-care workers’ time is devoted to unscheduled activities (travel, case management, trips, recovery from incidents), time that takes up part of their lunch hour and often extends their workday. With this knowledge of what the work involves, the department manager and the home-care workers, with the help of the ergonomists, review the way routes are designed, taking into account all of the activities, concentrating on assignment stability and providing operational leeway in the everyday organization of the visits.


    If it weren’t for the activity analysis, some people might think that the packers and the home-care workers don’t know how to do their jobs, that if they followed instructions, they wouldn’t have a problem. Ergonomists hear that a lot. Yet, in both cases, the activity analysis showed that the problems were real and that often the employees had developed strategies to compensate for deficiencies in the system, although those strategies could lead to other problems, as happened with the packers.


    These case histories illustrate how we, the authors of this book, define ergonomics.


    Ergonomics produces and mobilizes knowledge about an individual’s activity in the workplace. It does so with a view to improving the work situation by acting on its various components (equipment and materials, physical environment, work organization, the organization of goods- or services-producing systems and the organization of training and learning conditions). Its contribution resides of course not just in the acquisition of knowledge, but also in the use and development of methods of gaining a better understanding of work activity and anticipating its main characteristics, so that they can be taken into consideration when deciding how to design and transform work situations. The field encompasses the process of analysing human activity and designing work situations, in interaction with all the players in the workplace, to improve workers’ health and safety as much as the efficiency and quality of goods- or services-producing systems, from the point of view of organizational efficiency.


    The two case histories highlight a number of characteristics of an ergonomist’s work. From the outset, there was concern in the workplace about a situation and how to improve it. The ergonomists spent a lot of time on activity analysis, observation and talking to the workers, trying to understand the situation. Activity analysis is what enables the ergonomist to understand the work and its effects on health and production. The analysis is essential if the ergonomist is to suggest avenues of change tailored to the reality of the job. Knowledge of where the packers stood while working led to a determination of where the prototype box container could be placed. Identification of the strategies the home-care workers used to redistribute their workload throughout the day led to a review of the criteria used to design routes.


    Ergonomics is interested in the effects of work on both health and production. The ergonomists in our case histories observed the postures and movements of the packers, and uncovered what steps they took to compensate for a lack of boxes. There is a wide range of options for tackling ergonomic problems. In the case of the packers, the tool, that is, the box container, was changed, but so was the work organization, by assigning an employee to fetch boxes and by making management aware of how demands on cashiers were affecting packers. In the case of the home-care workers, it was the work organization—and more specifically, routes, assignments and times—that were changed.


    The case histories presented above show that ergonomists don’t work alone; they consult players in the workplace to define the problem, get the workers involved in the activity analysis, ask key players to confirm their observations at different times. They collaborate with a group to come up with changes that will improve the work situation.


    Ergonomists help make visible the existence of two different points of view of the same job: functional and operational. Designers (e.g., engineers) and managers typically hold a functional point of view. The work done at a station is known in terms of its function within a goods- or services-producing system. For example, packers pack items that cashiers pass to them. The designer often has a fairly static vision of the work and can easily list the components needed to do it, such as the station, the equipment, the worker and a procedure describing a series of actions necessary to perform a given task. The designer can explain why the workstation is necessary in the system, the quantity and quality requirements to ensure cost-effectiveness and customer satisfaction and where the workstation must be located. The packers and often their team leader, who has done the job, have an operational point of view. They have “experienced” the job and know how it can be organized and be performed over time, depending on the possible variables (e.g., peak hours, special sales, number of packers). Experienced workers have done the job and learned to adapt to its variability by developing strategies that enable them to achieve their production and quality objectives in a variety of conditions, while at the same time maintaining their health. The operational and functional points of view have different frames of reference, but the two are closely related. Improvement of a goods- or services-producing system ultimately depends on improvement of the system’s operations, and thus improvement of work situations. A thorough understanding of operations and their significance is necessary before they can be improved, because you cannot improve what you do not understand. Ergonomics plays a pivotal role in improving goods- or services-producing systems by contributing a detailed knowledge of operations and strategies derived from work activity analysis. This knowledge all too often still escapes most designers and managers, who are in part responsible for such systems.


    Ergonomists also help demonstrate that, in varying work situations, people develop strategies for getting their jobs done, despite unforeseen circumstances and changing conditions. They also help increase or protect the operational leeway granted to workers so they can develop and implement their own self-regulation strategies to cope with variability on the job.


    Ergonomists have an important diagnostic tool—work activity analysis—and their means of action is ergonomic intervention, for which we propose a definition in Part I of this book.


    In a discipline like ergonomics, the objective of which is to intervene effectively in the workplace, development of the intervention process—in which the ergonomist decides and organizes what to do—is especially important. The ergonomic intervention process is the main focus of this book. As we shall see in the following chapters, the ergonomist’s approach, the means used and the way of proceeding are developed in interaction with players in the workplace and according to the specific characteristics of the workplace in question. Clearly, an ergonomic intervention will be quite different if, for example, a request to set up a workstation rotation system comes from a joint OHS committee or solely from new management, if the workstations are similar or not, if the characteristics of the people concerned are diverse or not, if it takes three weeks or three months to learn the jobs, if the time allocated for the intervention is short or long, etc. In other words, forms of intervention will vary greatly, depending on these different variables, but this book attempts to identify some constants in ergonomic intervention in the workplace.


    So it is understandable that the intervention process may vary a great deal and must be adapted to the context of each workplace. Despite the security that a precise guide would offer, in ergonomics, there is no one-size-fits-all method or step-by-step procedure that will guarantee success. And yet some guidelines can be drawn. Knowledge, methods and principles inform ergonomists’ choices in a given context. Their practice has enabled them to develop a know-how that ensures the quality of their work. But it is difficult to pass on theoretical knowledge and practices concerning this constantly evolving type of intervention. One of the challenges of this book is just that: passing on skills and knowledge developed through practice. Practitioners often have to act in emergencies, in very short periods of time. Yet even if they have to take shortcuts, they still base their decisions on important ergonomic principles.


    Part I of this book is devoted to its theoretical foundations. The main concepts of ergonomics are explained and a model of the individual at work as well as a model of ergonomic intervention is presented. Part II deals with the ergonomic intervention process itself. We explain how to carry out an intervention, from start to development to implementing and monitoring transformations. The process is illustrated with a range of examples of work situations and is supported throughout by practitioners in their own words. Next comes a chapter devoted more specifically to the characteristics of practice; the skills that ergonomists must develop and the strategies they use in different contexts are discussed. Finally, we present some practical tools for use in interventions. We make no claim to being exhaustive in our listing of tools and instead present a few essential instruments as educationally as possible. With respect to tool design, we focus on the importance of understanding the underlying principles rather than simply mastering techniques. Last, the conclusion sums up the book’s main observations and raises some major challenges that ergonomists will have to tackle in the future.


  



  
    Part I

    The Basics of Ergonomic Intervention


    We feel it is a good idea to start by laying the theoretical foundations of ergonomic intervention. To do so, we present the basic concepts so that readers can grasp the work situations specific to ergonomics. These concepts are better guides to ergonomic intervention than a series of methods to be learned and applied. That is why we present them in the first part of our book.


    This part consists of two chapters describing the two main models we build on. Our concepts are actually incorporated into the models, one of which is an ergonomic representation of work situations (Chapter1) and the other a representation of the ergonomic intervention process (Chapter2).

  


  
    Chapter 1

    Work Activity: At the Heart of Ergonomic Intervention


    
      Core Concepts

      • An individual’s work activity should be analysed from an overall perspective, including its physical, mental and social aspects.

      • A determinant of an activity is an aspect of a work situation that forms the basis of the way the person carries out the activity.

      • Three broad categories of determinants that constitute the work setting are described: tasks and requirements, conditions and means available in the workplace, and the social environment.

      • Self-regulation is a process of constant adjustment to the variability of requirements and working conditions and to the worker’s own personal variability. The worker makes this adjustment by implementing various strategies.

      • The goal of self-regulation is to maintain a balance between staying healthy and achieving work objectives.

      • Operational leeway is the worker’s opportunity for self-regulation. It varies depending on two parameters: the work setting and the individual’s characteristics.

    


    Introduction

    The concepts presented in this chapter will help provide a better understanding of exactly how an ergonomic intervention is organized. The concepts are incorporated into a model of the work situation that focuses on the individual at work (Figure1.1). The entire model is inspired by a number of teachings, particularly those of Guérin, Laville, Daniellou, Duraffourg and Kerguelen, who state that “the activity of work is the major factor that orders and structures the component parts of the work situation” (2007, p. 48).

    We will examine each point of the model, starting with the work activity, which we consider to be intimately related to the person (Wisner, 1994). We are interested in the how and why of the activity, showing the importance of describing it in order to be able to target its determinants. These determinants fall into three broad categories: tasks and requirements, conditions, and means available in the workplace and social environment. The person’s active role in the work situation will be highlighted by incorporating the concepts of self-regulation and operational leeway. We wind up the chapter by addressing the consequences of the activity and developing the proposed model.


    1.1 The Individual at Work

    In the proposed model, the individual’s activity is the core element of the work situation. The activity is that of a person who interprets her assigned task in her own way, in terms of operations to be carried out, instructions and procedures to be followed, and the quantity and quality of work to be done. Above and beyond the employer’s requirements, a worker may well have her own requirements for what she does: finishing a package so it looks nice, making sure that all the children wear their mittens out to recess, learning how a machine operates to avoid breakage, etc. Different people do not necessarily perform the same task the same way.

    Personal characteristics have a big influence on how an individual carries out a work activity. In ergonomics, it is standard practice to consider workers’ anthropometric characteristics. A short worker won’t take up the same position at a workstation as a tall one. A woman may struggle with equipment designed for a man and not suited to her body. An experienced person may organize his work time differently from a new employee, preferring, for example, to work more in the morning to avoid afternoon overloads. One person’s aspirations or values may result in his setting requirements for his own work that are different from those of coworkers. A person may feel more stress in an emergency or when superiors are unhappy and thus take shorter breaks.


    [image: Figure 1.1]
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    This variability between people that can be seen in their activity is also present in the same person, who changes over time. A person’s condition changes over the course of a workday, as fatigue sets in or in reaction to working conditions or events. It also changes over a lifetime, with age, family responsibilities or, more dramatically, as a result of a workplace injury. A person whose right arm gradually gets tired over the course of a workday may completely change his position at the workstation so as to more easily use his left arm. After an accident, a worker may develop a cautious attitude that leads him to totally change his way of working.

    This recognition of the importance of individual characteristics and their variability in performing the work activity is fundamental to an understanding of the extent to which people need to develop their own ways or methods to suit themselves, considering their sex, age, ethnic origin, physical and mental health, experience, culture, perceptions, motivations, etc. This approach takes into account the individual’s various aspects: physical, mental, sensory and emotional. It also underscores how important it is to have access to the person in question (through interviews and observations) to gain an understanding of his activity, and to respect differences, in order to carry out a proper intervention.


    1.2 The Individual’s Activity

    Considering that a person at work performs her activity with her entire multifaceted being, it is also important to analyse the activity holistically, taking into account its physical, cognitive and social components (that is, interaction with other people: coworkers, customers, students, patients, etc.). These three types of components are always present to varying degrees. When a person works, she thinks, she positions herself physically in space and she communicates. This is what the description of the activity attempts to convey.

    It may not be obvious how a graphic artist who works at a computer all day, interacting with customers, uses her body. Yet her physical activity (static posture, for example) will affect her physical well-being.

    On the other hand, it is quite apparent how a turkey filleter uses her body to perform her activity. The repeated movements of the right arm holding the knife and filleting the breast while the left hand holds the turkey can be seen. She can also be seen stepping sideways slightly to follow the turkey hanging on one of the hooks on the moving line. Her work is highly repetitive, her work cycle is very short and yet she can be seen constantly adjusting her motions. The operations thus appear to be the same, but the worker continually adjusts the amount of strength she applies and her technique. Her physical activity continually adjusts to information she is taking in about the condition of the turkey (tougher or not so tough, shape of breastbone) and how close her coworkers are, as they move in each cycle (depending on the amount of room available, given how they use knives). Suddenly she speeds up and tries to get ahead of the line by moving closer to the coworker next to her. She is getting ready to step away from the line for a few seconds to sharpen her knife. Each sharpening session has to be planned.

    Later, she gestures to coworkers at the trimming table. What is she doing? The trimmers understand that the upcoming turkey breasts will take longer to trim and that they must prepare themselves accordingly. The filleter is thus meeting her coworkers’ expectations by passing on information that will help them plan their work. Her sense of being a member of the work crew is important. Together, they do a hard, demanding job, but they develop strategies to help each other out, despite their seemingly unrelated repetitive tasks.

    Knowing that filleters suffer pain in the right shoulder, the activity analysis concentrates on how that shoulder is used. The movements are quick, repetitive and precise, and require extreme flexion of the shoulder to raise the knifepoint above the turkey. These components of the activity are recognized constraints that contribute to the development of musculoskeletal disorders. But why do the filleters move like that?

    We get to the how of the activity by describing it, but to get to the why, we have to do some analysis. We have to think about the determinants of the individual’s activity. The next two sections deal with these questions.


    1.3 The How of the Activity

    Before we look at the determinants of the activity, we should specify more clearly what is meant by the how. An activity can obviously be described at various levels; in this book, we will talk about the granularity of analysis, which may be finer or coarser, as required. It is always important to acquire a sufficient general understanding of the activity by describing it. This concept of general understanding is related to the systemic approach we take and its importance becomes clear when we identify the determinants of the activity and of the transformation of work situations.

    In the case of the turkey filleters who have pain in their right shoulder, it is worth describing the physical dimension of the activity in order to highlight the integral parts of it that are recognized risk factors for the development of MSDs: the static posture, movements at the joint’s outer range, the force applied, the pace of the work, the repetitive motions, the duration of the activity. It is important to recognize these risk factors, but they must be seen as part of the more complex reality of the activity as a whole.

    When we focus on the operation where the filleter has her elbow above her shoulder, aside from the posture, what do we really understand about what she’s doing? She’s looking for the exact spot to place the knifepoint so that she can fillet the breast perfectly by running the blade along the breastbone and getting as much meat as possible without touching the bone. Although observing posture allows us to identify a health hazard, it is through an understanding of the activity that we discover how to improve the work situation.

    The filleter has developed her own way of doing things, her own technique, to provide the requisite quality within the allocated time. By looking at this operation in relation to the others at the workstation, we can see that her technique saves a few precious seconds in the work cycle. This operation, performed with the elbow held high, gives the filleter the operational leeway she needs to cope with more difficult circumstances, for example, when the turkey is in poor condition or the coworker next to her is having problems. Yet she always takes the same stance, whether conditions are difficult or not. The work description, including the variability and invariability of certain operating method components for the same worker or different workers, raises several questions. For example, how much of the time does the worker face more difficult conditions? How unpredictable are those conditions?

    In addition, when the employer reduces the quality requirement in response to customer demand and speeds up the line accordingly, it can be seen that the worker nevertheless maintains the same quality. That is because she seeks personal satisfaction in her work and refuses to lower her quality standards. She has skills that took a long time to develop and she derives satisfaction from the quality of her work. So the solution, after identifying a risky posture, must take all the various aspects of the individual and the complexity of the work situation into account.

    In short, the how of the activity, defined through a work description, including the variability of methods enriched by the workers’ point of view, contributes to a broader understanding of the activity, the know-how required and the meaning people find in their work. This understanding is essential if we are to develop solutions in keeping with the reality of the workers and their employer.


    1.4 The Determinants, or the Why, of the Activity

    A determinant of an activity is an aspect of the work situation that determines the way the person carries out the activity. Identifying determinants is obviously a crucial step in ergonomic intervention because it homes in on the aspects of the work situation that need to be changed. Three broad categories of determinants that constitute the work setting are described: tasks, conditions and means available in the workplace, and social environment. Some determinants affect the activity by giving the person choices or eliminating them. For example, if a tool is available, the person has the choice of using it or not. If a machine is poorly maintained, the person has no choice but to adjust his activity in response to breakdowns. Other determinants influence the activity by affecting the person’s condition. For example, the determinant of room temperature can make the worker unable to keep up the pace of work if it is too hot.

    Determinants have an effect on the activity, first and foremost because they are perceived, received, interpreted, suffered or used by the person. It is sometimes hard to understand how a determinant affects the person and his activity taken as a whole. In addition, a determinant is often itself determined by a chain of determinants, a set of other interacting determinants. In the following sections, we will illustrate these processes with examples of situations for each type of determinant shown in Figure 1.1. As we will spend more time in this chapter on concepts rather than the intervention process, determinants are not presented in the order in which they would be analysed nor in order of importance, which we will return to later.


    1.4.1 Tasks and Requirements

    First of all, the task, as it is defined by the employer’s facility, with its procedures, instructions and expected outcomes in terms of quantity and quality of work, is obviously the prime determinant of the activity. A person in the workplace is assigned one or more tasks. For example, she may be assigned the task of cleaning rooms in one part of a hospital. She is told the requirements: the number of rooms she’s supposed to clean, various items to clean, cleaning products to use and time to spend on each room.

    Her activity will depend on her understanding of what is expected of her. The degree of clarity and precision of the tasks, instructions and expected outcomes will determine how much room there is for interpretation, which will also depend on the employee’s personal characteristics. For example, should the various items, like the bedside table, be cleaned every day or only when they are dirty? When is a bedside table considered to be dirty? How is the time allotted to each room interpreted by the employee? Strictly, or depending on how dirty each room is?

    Although the prescribed tasks must always be done, the work situation or the employee’s own criteria may lead to other tasks. For example, despite the fact that the only planned tasks involve cleaning, an employee who enters a patient’s room inevitably establishes a relationship with him. Some employees say hello and ask how things are going. Others will even do things like getting him a glass of water or helping him sit up, knowing that it’s hard for orderlies to respond to every request. Still others, feeling that the hospital’s standards of cleanliness are too low, will clean other items in order to meet their own standards and derive greater satisfaction from their work. So we can see that employees’ activities may well extend beyond their assigned tasks.

    It should also be pointed out that the task and its requirements—the number of rooms to clean, for example—not only have a direct impact on the amount of work that the person has to do, of course, but can also affect the worker’s condition if she feels there is too much work and she won’t have enough time to do it, or at least not enough time to meet the facility’s or her own quality standards. So the task can create stress that affects what she does (not talking to patients anymore to save time), as well as her physical movements (increased muscle tension, abrupt movements). The same thing can be observed in someone who works at a computer and, seeing time running out, tries to go faster. His stress will have him sitting on the edge of his chair, hunching his shoulders, contracting his neck, although this posture doesn’t actually help him work any faster.


    1.4.2 Conditions and Means Available in the Workplace

    The activity is carried out in the conditions and using the means provided by the organization. There are many diverse determinants in this category. We use this classification: the organization of work, the organization of goods- or services-producing systems, the organization of training, the physical environment, and equipment and materials.

    The organization of the work determines the activity, in that it determines the breakdown of tasks among workstations, their interdependency, makeup of crews, rotation among workstations, etc. Work organization also includes schedules (flexibility or not in start and end times, shifts, etc.), type of compensation (hourly wage, contract, bonus, etc.) and performance appraisal, absentee-replacement system or back-to-work procedures (temporary assignments).3

    These are the major determinants of workstation activity, particularly as they may or may not facilitate teamwork (coordination, cooperation, mutual aid, etc.) or may often influence the determinants of equipment and materials. For example, if a workstation layout is poorly suited to a worker’s physical characteristics, it will have less impact if the work organization involves rotation among workstations or assigning tasks to take his problems into account. Also, no matter what a sewing-machine operator’s quota (task requirements), if she receives a bonus for going over her quota, this incentive to work harder and faster will be a major determinant of her way of working.

    During the ergonomic analysis of work situations, going back up the chain of determinants of workers’ activity inevitably leads to a deeper understanding of the work organization. Some aspects of this organization may be unknown, although they should be the focus of any process to improve work situations. For example, if the organization of temporary assignments in a plant involves placing injured workers at workstations that have the least physical constraints, then those workstations may be taken out of the rotation system, thus changing the work activity of the other workers and increasing their likelihood of injury.

    The organization of production is a determinant affecting the entire system, that is, the entire facility. Whether the facility provides goods or services, the organization often has a production philosophy (e.g., lean production, just-in-time delivery, total quality). The facility’s characteristics (size, industry, mission, type of goods or services offered, history, labour costs, positioning with respect to competition, etc.) strongly influence the organization of production. We look at the type of process (for example, in the case of goods production, is it by hand, on an assembly line, in work cells?), the processes selected and other management choices. Is there much diversity in the goods made or services offered, or are they highly specialized? How is the purchasing of raw materials, tools and equipment organized? What is the target market?

    This category of determinants also includes the organization of support for production of goods or provision of services, including, for example, maintenance, quality service, logistical and technical support and information flow.

    These choices, if made with insufficient knowledge of the actual work activity, may have adverse effects on both workers’ health and the production of goods or provision of services. For example, a change of philosophy in a long-term care centre, allowing patients to arrange their rooms with all their beloved possessions as they like, is certainly a step in the right direction toward improving the patients’ living environment. On the other hand, when rooms are rearranged without considering the employees’ work activity, it can turn out to be impossible to use the equipment for lifting patients or to clean the rooms in the time allocated (Lacharme, 2010).

    The organization of training and learning conditions are also major determinants. These could have been included in the preceding category, as services supporting the production of goods or provision of services, but we prefer to emphasize the importance of training because it is often underestimated. In fact, inadequate training and learning conditions can lead to ways of doing things (operating methods) incompatible with the protection of employee health, because they were developed solely to meet immediate requirements. This shows the importance of offering new workers training and learning conditions that enable them to achieve a sufficient level of control over their work constraints.

    A number of points must be taken into consideration when organizing training: the choice of trainers, training program (theory and practice, duration, workstation customized for learning, gradually increasing task requirements, etc.) or the amount of time that new employees will be considered to be trainees receiving support. Each of these aspects is of special significance. Let’s take the choice of trainer. The trainer may be familiar with the operations to be performed on a set of workstations, but has she been able to develop, on each of the workstations, strategies to make it easier for her to adjust to variations in the work and pass them on to her trainee? Similarly, when is it decided that a new worker has acquired the skills necessary to take up a position? When he meets production requirements or when he meets the requirements while at the same time protecting his own health?

    The physical environment, including spaces and physical conditions, in particular, is an important aspect of the work setting. Beyond the workstation layout, there are spaces divided up into more or less distinct areas intended for specific uses or users: storage for tools, materials, and finished or unfinished items, for example; passageways for pedestrians, machinery and vehicles. The arrangement of these various areas will affect how easy it is to perform the activity at a workstation: accessible storage, for instance, will eliminate unnecessary moving around. On the other hand, it may be hazardous for a workstation to be too close to the aisle where a forklift is being driven. In service facilities, building height, amount of floorspace and number of visual obstacles will affect work activity, such as supervision. In a public library, for instance, the location of the main desk will make it easier or harder for a clerk to spot a patron who needs help or to get a group of noisy teens to quieten down. Furthermore, if the floor slopes, clerks will have to use more strength to push full book trucks uphill.

    Physical working conditions comprise sounds, sights, temperature and air quality, as well as physical, chemical and biological stressors. The field of occupational physiology has been studying these parameters and their impacts on health for a long time (Teiger et al., 1982). Their effects on the condition of the individual at work are generally known, although knowledge of the effects of multiple combinations on workers’ exposure is still limited (for example, exposure to noise may increase the effects of some toxic chemicals). Measurements have mostly been taken by industrial hygienists, but ergonomists should understand the impacts on the person’s condition as well as on the performance of the activity. Noise, for example, can directly damage hearing, making the exposed person tire more easily and have trouble concentrating, etc. The activity may also be affected in different ways: means developed to communicate with coworkers, looking for signs of mechanical problems other than sounds, etc. These strategies to compensate for adverse physical conditions may entail other constraints on the activity: a position that enables the worker to see better can compensate for a lack of light; the worker can avoid staying close to heat sources for too long, moving around more, etc.

    Equipment and materials comprise a wide range of tools and conditions: workstation layout; machinery; features of tools, equipment or raw materials; personal safety equipment, etc. They often have a direct impact on work activity: the location of the pallet forces the worker to turn around to set down the boxes, a dull blade means more cuts are required, wearing a headset frees the receptionist’s hands, etc. This is all at the workstation level.

    Workstation layout is certainly one of the most widely recognized conditions. It is a major determinant of the position a person will take to perform work, and the postural constraints related to workstation layout are well known. Many books on ergonomics (for example, Cazamian, Hubault & Noulin, 1996; Chengalur, Rodgers & Bernard, 2004; Grandjean, 1998; Kroemer & Grandjean, 1997; Sanders & McCormick, 1993) emphasize adjusting workstation size to people’s physical characteristics, but also in relation to the work to be done: for example, a higher table for precision work, but a lower one when more strength must be applied. The spatial layout of a workstation may also make it easier or harder for workers to move around, easier or harder for workers to communicate, etc.

    Although the determinants with respect to equipment and materials may seem fairly easy to identify, acting on them is not necessarily straightforward. A chain of determinants is often involved, making the implementation of solutions complex. Let’s take the example of a sewing-machine operator given stiff, poor-quality fabric to work with: she has to pull the fabric hard, divide her sewing into a number of steps, take longer on each cycle. To act on the quality of the raw material, the reasons that determine the purchase of this type of fabric must be understood. Is the procurement department aware of the impact of the fabric on the health of operators and on production? Is it a customer requirement? Is the sales department promoting this type of product? What are communications like between production and the various other departments?

    Incidentally, it is often mistakenly believed that making certain equipment or materials (tool, guide on a machine, protection, etc.) available is enough to make people use it, and if they don’t, analysis of the situation may be limited to examining the attitudes of people who are supposedly resistant to change. In this case, the complexity of any work activity and the importance of fully understanding the impact of these determinants on ways of doing things—which are based on the requirements of the work and the workers’ characteristics—must be kept in mind. The example of the non-use of a protective guide on a machine is well known: it has often been demonstrated that a guide designed without sufficient understanding of the activity can prevent workers from seeing the signals they need to perform operations, prevent breakage, reach controls, etc.


    1.4.3 Social Environment

    We are going to consider two aspects of the social environment: first, social structures and culture, and second, the players in the workplace with whom the person at work may interact.

    The organization’s social structures and culture are determinants of the activity of people who will modulate the impact of other determinants related to the work organization and the organization of the production of goods or services. They are related to consultation and decision-making processes. They are central to the organization’s culture and values: the management and supervision style, modes of communication, committees, relations with workers’ representatives (trade unions). We therefore place labour relations (conflicts and reciprocal concessions, demands, etc.) in this category of determinants. We will also take into account subpopulations (divided by sex, generation, immigration status, etc.), social policies and everything else that influences relationships between people and their operational leeway at all hierarchical levels.

    For example, a man gets to work one morning and finds that his sander has been replaced by a new, supposedly more powerful one. The new machine (part of equipment and materials) will obviously be a major determinant of the way the employee will now perform his work, but its unannounced introduction is a determinant of the condition of the person, who is offended at not having been consulted and angry that his superior has not acknowledged his expertise in his own field. The employee’s tense state might also affect his activity and lead to health problems.

    Each of the turkey filleters on the line is supposed to have two freshly sharpened knives available each day. When a filleter makes a mistake sharpening her first knife, she puts it back in its case and uses the second one. Soon after, the second blade is damaged when it slips on the breastbone of an especially tough bird. She asks her supervisor for a third one. How might the supervisor judge the situation? Should he follow the rules to the letter? Should he teach her a lesson? Is he encouraged to consider the worker’s point of view (mark of respect)? How much operational leeway does he have in dealing with such incidents (for example, having spare knives on hand)? How can he discuss this type of problem with other company authorities (for example, the issue of training in knife sharpening)?

    It is clear that this category of determinants can seriously affect the individual’s activity, as well as her physical and mental health.

    Functional and hierarchical relationships with coworkers and other people in the workplace, as well as relationships with customers and users, are an aspect of the social environment that can be considered from a number of angles. As we pointed out in the example of the turkey filleter, the activity always has a social component that can often be seen in the way people communicate (speaking, signalling, writing a message, etc.), which may take various forms (person to person or by telephone, e-mail, etc.). These actions serve a variety of purposes: giving instructions to a new coworker, passing on information to the team leader, receiving complaints from residents or reassuring patients, for instance. Actions such as a disapproving gesture, a welcoming look, an impatient shrug or friendly words may also express impressions or feelings.

    In the model we use here (Figure1.1), we focus on a person’s physical, mental and social activities in an effort to understand the determinants and find out which ones it will be possible to act on to preserve her health, while at the same time taking system efficiency into account. We will consider the expectations, needs, contributions and characteristics of the various people the worker interacts with as determinants of her activity, although she herself is part of the system and is herself a determinant of other people’s work activity.

    Who are the players with whom the person at work interacts? They may work in the same facility and be coworkers with whom work is shared, superiors consulted, assistants supervised, union members represented, etc. People who receive services from the facility are also players. These are the customers and users: consumers, patients or students, even students’ parents, residents or, in the arts, the audience.

    All these work partners influence the individual’s activity in a variety of ways. They often have very specific expectations. A coworker expects to get help lifting a heavy object, have her equipment repaired or receive support learning a new technique. Parents ask the teacher for a meeting to talk about their child’s marks. A customer wants his poster printed in a hard-to-get colour.

    Although, in these last examples, the expectations of the various partners raise the work requirements, in other cases, partners can make a positive contribution, helping reduce the constraints on the activity: a supervisor can adjust the speed of the line depending on the type of production; a patient can cooperate with the orderly to make it easier to get into bed; a customer can put items near the cashier so she doesn’t have to stretch. There are many examples of cooperation in the workplace. Determinants like these are thus resources rather than constraints.

    Also, these people’s very characteristics may have a direct impact on the worker’s activity. That’s why it’s important for the ergonomist to document them. What are the patients’ characteristics? Are they elderly people with diminishing abilities, or out-patients? What percentage of students in the class have learning difficulties? Are coworkers of the same sex? Of the same generation? Do they speak the same language? How do they see the work to be done or the hazards?

    For example, a woman may be reluctant to ask male coworkers for help carrying a ladder when they all carry theirs by themselves. A young operator may receive more support from a coworker who has just learned the trade himself and immediately understands the new operator’s problems.

    Of course, the characteristics of these different people are often determinants that it may seem hard to change. However, the recognition that certain characteristics of people with whom workers interact are actually special requirements can help organize the work accordingly and also facilitate contributions by those partners. If all customers knew that leaving their case of beer in the shopping cart meant that neither they nor the cashiers would have to lift it, probably a lot of them would do so.

    We should distinguish between two sets of players: on the one hand, coworkers and other people from the workplace (team leaders, supervisors, workers from another department, etc.) and on the other, those with whom the person at work interacts in performing tasks (customers, students, patients, etc.). Relationships with coworkers in the workplace have been well described by Caroly (2010), who developed the concept of work collective. According to Caroly, a group of people may become a work collective when a certain number of conditions are met: rules of the job, recognition of competencies, mutual trust, common values. Functional relationships develop in the group and make it easier for each person to carry out the activity. For example, a collective may make it a rule never to leave an employee alone who has the unpleasant task of telling an applicant his claim has been refused; workers in a collective may develop a communications code that enables them to anticipate and prevent incidents. Other functional or hierarchical relationships may also exist between people in a workplace, such as superiors or people in other departments, that will have a particular influence on the individual at work.

    The task, the workplace conditions and means available, and the social environment are the framework of the work activity. The determinants that form the framework may be the direct cause of the worker’s condition and way of carrying out the activity. This leads us to a discussion of the person’s active role in his work situation and a pair of very important ergonomic concepts: self-regulation and operational leeway.


    1.5 The Person’s Active Role in the Work Situation

    On a meat-trimming line, the workers have their tables set at right angles to the conveyor bringing the meat to them. On the other side of their tables, each one has a bin for the trimmed pieces. Their tables face each other, two by two. The workers say they like this arrangement because it allows the two of them to coordinate moving the full bins together or one to grab pieces off the conveyor for the other when she is sharpening her knife. They also switch tables after every break so they don’t always use the same arm to take the meat off the conveyor. In addition, they like being able to choose their coworker so they can chat, and time passes more quickly and pleasantly.

    This brief case history shows that the workers don’t passively accept their working conditions. They take an active role and seek strategies that enable them to meet production requirements, while at the same time attenuating the effects of their physical constraints (repetitive work, fast pace, static posture) and mental constraints (monotony). Over the years, they have developed ways of doing things that help them stay on the job despite their aging.

    After a few years, the company expands, leading to a reorganization of the production lines. It is planned that the workers will stay on the same side of the line, but back to back, evenly spaced, and take their pieces from a sectional conveyor. The employer doesn’t realize that this new arrangement will greatly restrict the workers’ operational leeway, and the company will probably be surprised to see an increase in MSDs and a drop in productivity. By analysing workers’ activity, the ergonomist is able to spot their efficient strategies and identify the determinants that enabled them to develop the strategies. If the employer wants to give the workers an opportunity to play an active and beneficial role in their own work situation, it will need to consider this activity analysis.


    1.5.1 Self-Regulation Process: Strategy and Compromise

    The concept of self-regulation is based on the fact that every system is evolving and every aspect of the system must adjust accordingly. Thermoregulation is the body’s way of maintaining a constant temperature by adjusting its internal heat production in response to the environment. At work, self-regulation is a process of constant adjustment to the variability of requirements and working conditions and the worker’s own personal variability (changes in internal state). Self-regulation requires the person to adjust his activity. The self-regulation process interacts with the activity through the development of operating methods and strategies adapted to various work situations and adapted to variations in the person’s condition (increased discomfort, for example). The goal of self-regulation, which may or may not be conscious, is to maintain a balance between staying healthy and achieving work objectives.

    The strategies may be developed in a group. For example, for the workers on the trimming table, the occurrence of fatigue in the shoulder of the arm that grabs the pieces from the conveyor led them to the strategy of trading tables regularly so as to alternate arms. Other strategies are more personal or more specific to a type of situation and sometimes difficult to spot. For example, one worker takes only pieces from the edge of the conveyor when her shoulder gets too painful. Another performs operations in a different order when the product is for a very demanding customer. Another places an upside-down bin under her table as a footrest when she does overtime or has lower back pain.

    Some totally unconscious strategies respond to the same imperatives. Just think of someone sitting at a computer. He frequently shifts position, because maintaining the same one for long becomes uncomfortable. He tries to alleviate the fatigue or discomfort that develops in certain areas by resting an arm on the table, stretching his legs out, leaning back, sitting on the edge of the chair, etc. This underscores the importance of having the most adjustable workstation possible.

    When the strategies developed are not sufficient to maintain a balance, the self-regulation process has reached its limits and a compromise must be made. A compromise is a concession made to maintain a balance between staying healthy and achieving work objectives. One of its consequences may be the development of a health hazard or no longer meeting work requirements in terms of quantity and/or quality. A compromise is a result of an individual’s self-regulation process, which may be shared by the group to a varying extent. For instance, a worker may compromise on product quality, the time allocated to a given task, customer service or his own health. A compromise influences the work activity: the person may change operating methods to adapt to the working conditions or may skip operations altogether. Clot (1999, 2008) developed the concept of “hindered” activity to speak of operations (action with patients, action on product quality, communication with coworkers, checking, etc.) that a person might want to perform in carrying out tasks, but cannot because of the work setting. For example, a worker on the trimming table who gets behind decides not to take the time to sharpen her knife, to the detriment of her arm, which will then have to exert greater effort, and the quality of the cut will suffer. Another worker in the same situation may decide to use a cutting technique that is faster, but harder on her shoulder, and pays for it with greater pain.

    There is always a price to pay for a compromise, but it is very hard to judge how much is too much. A worker may agree to work faster, even though she knows she’ll get more tired, if there is a possibility of recovering later. But what happens when conditions are so difficult that compromises have to be made constantly?


    1.5.2 Operational Leeway

    Operational leeway is the worker’s opportunity for self-regulation. With sufficient operational leeway, a worker can maintain a balance between staying healthy and achieving work objectives. This latitude varies depending on two main parameters: (1) the work setting (tasks and requirements, conditions and means available in the workplace, social environment) and (2) the person’s individual characteristics.

    It is clear that the determinants described in this chapter—the work setting—can either weigh fairly heavily on a person or, on the contrary, support her, by determining how much operational leeway she has in controlling her activity (Figure1.1). The ergonomist must understand these determinants, what they entail and how they interact with the activity to be able to guide and provide support to the key players in the organization as they try to improve work situations.

    Simple changes, like an extra conveyor that keeps unprocessed items in circulation instead of letting them pile up at the end of conveyor or even fall on the floor, increase latitude, as an extra conveyor means that workers don’t have to tense up when an item takes longer to be processed or someone has to step away from the line. Proper maintenance of work tools, the possibility of adjusting work table height, adding another employee to handle unforeseen events, allowing microbreaks or varying the pace—all these examples may be indicators of operational leeway because they give workers the latitude to vary their methods depending on the variability of working conditions and the variability of their own condition.

    The other parameter of the operational leeway is the person herself. In terms of her physical capacities, a 50-year-old has less operational leeway than a 20-year-old. But she can gain operational leeway by using her knowledge and experience to reduce the constraints on her, insofar as her working conditions permit. Similarly, a worker who lacks the knowledge necessary to use the tools available, whether software or hardware, will take longer to do the task and have less operational leeway. When an employer ensures that all its employees have received the training they need, it is providing them with a means to develop beneficial strategies. A number of other personal characteristics may affect a worker’s operational leeway, depending on the context of the work situation. A worker who has trouble speaking the same language as coworkers is another example. Specific characteristics can help identify more vulnerable subgroups of workers. That’s why it is important that the ergonomist ensure that the transformation of work situations takes into account the characteristics of subgroups of workers.

    One of the objectives of ergonomic intervention is thus to increase workers’ operational leeway so that they can play a more active role in staying healthy at work.


    1.6 Consequences of the Activity

    Figure1.1 shows the consequences of the individual’s activity: first, on her condition, that is, her health in the sense of physical and mental well-being, and second, on the quantity and quality of products or services. Self-regulation on the job, including adjustment strategies and compromises, may result in job satisfaction or it may result in a physical problem, such as an MSD, or a mental problem, such as psychological distress. Also, the work done may or may not achieve the employer’s objectives with respect to service quality or quotas.

    In this model (Figure1.1), with sufficient operational leeway, the individual at work manages to maintain a balance: she remains healthy (maintains her general well-being) and performs her tasks properly. The model does not, however, account for all the consequences of the activity. In fact, staying healthy and meeting the employer’s objectives could also be considered to have consequences (represented by the arrows in Figure1.2). First of all, on the worker, because staying healthy means maintaining her physical and mental condition, and fulfilling the employer’s conditions may provide encouragement and motivation. Second, on the workplace, because employee health, like production or services provided, naturally has an impact on the facility (absenteeism, personnel management, overtime, etc.).
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    The activity can also be considered to have other direct consequences (Figure1.3). Performing an activity is without a doubt a learning experience and through it, a person progressively improves the competencies, skills and know-how she can share. In addition, through her activity, she takes an active role in the development of the workplace. The strategies she uses and her entire creative process at work are definitely a source of value often ignored by the system, but one that ergonomic analysis should seek to highlight.


    [image: Figure 1.3]


    Conclusion


    We have devoted the first chapter of this book to the concepts that provide the foundation of the process described in the following chapters. Inspired by our predecessors, we have presented a model of the work situation, focusing on the individual at work, that we trust will facilitate an understanding of these concepts and how they fit into the intervention process. Yet no model can represent work situations in their full complexity, and we hope that it will be adapted and rejuvenated as needed and as the ergonomic intervention process is developed further.
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  Chapter 2


  Ergonomic Intervention: Creating Movement


  
    Core Concepts


    • Ergonomic intervention is constructed around two complementary types of logic: understanding and transforming. If necessary, a “delving deeper” dimension can be added.


    • Ergonomic intervention isn’t simply a matter of following a set formula; it’s an adaptive process in which iteration is not only possible, but desirable. The quality of the adjustments is what makes the biggest difference to success.


    • An ergonomist is part of an intervention team and players from the requesting facility take an active part in the process. An ergonomist does not work alone, but often takes a leadership role.


    • A better understanding of work activity is both a key to understanding work situations and an anchor point for implementing effective, lasting change.


    • The purpose of transforming work situations through ergonomic intervention is to give individual workers the operational leeway they need to meet production demands without compromising their health or safety.

  


  Ergonomic Intervention: Creating Movement


  Ergonomists’ primary goal is to transform work by creating movement conducive to preventing occupational injury and disease. By creating movement, we mean creating a dynamic in the workplaces that will lead to lasting changes. To this end, ergonomists use a process known as ergonomic intervention, described in this chapter. First we define and describe ergonomic intervention in general terms, based on an original model that is developed throughout the chapter. Then we take a closer look at the dominant features of the process, which is compared to putting together a jigsaw puzzle. This analogy will make it easier for those unfamiliar with the discipline to grasp. We’ll see that overall, ergonomic intervention resembles classic methods used in other disciplines. What makes the approach distinctive is the focus on work activity.


  General Introduction to Ergonomic Intervention


  2.1 An Attempt at a Definition


  Let’s define what we mean by ergonomic intervention.


  Ergonomic intervention takes place within a given context, at a given time, with a view to transforming work situations to improve them in accordance with health and efficiency criteria. Ergonomic intervention involves the implementation of an organized system of actions carried out in interaction with the key players in the organization. Performing an ergonomic intervention is like carrying out a project.


  On the basis of this definition, we can highlight the characteristic aspects of ergonomic intervention, to which we will return in greater detail throughout the book.
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  2.2 Understanding and Transforming


  Building on the work of Guérin et al. (2007), we present a model for an ergonomic intervention process that concentrates on two typical phases, identified by action verbs: understanding and transforming (Figure2.1). Each phase can be broken down into stages—omitted from the diagram for the sake of clarity—that will be discussed in chapters 3 to 8. The work activity is the focus of the entire process and an essential reference point to ensure consistency. The preceding chapter showed how work activity, as the “organizational and structural core of the work situation,” is absolutely crucial to ergonomic intervention. We will come back to this at the end of the chapter.
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  Each ergonomic intervention takes place in a unique workplace with players of various categories4 and is characterized by a set of projects that would take place whether or not an ergonomist were there, but in which the ergonomist may need to get involved. The diagram is circular to suggest movement. Each “turn of the wheel” advances the intervention, thus causing a shift in the entire workplace. Ergonomic intervention is a driver of change and evolution.


  It is important to note that each ergonomic intervention is a unique process; there is no one-size-fits-all model. But there are important principles common to all, as well as specific stages that serve to structure the process. The many and varied adjustments and extensive fine-tuning done throughout the process will make the greatest contribution to its success. In other words, the specific stages may or may not be present, and they may take a number of forms, depending on how the intervention is carried out, but the underlying logic and principles cannot be ignored. Furthermore, the process may take anywhere from a few days to a few weeks, or even months. No matter how long it takes, its structure will remain reasonably intact, but the time spent on each stage will depend on the complexity and number of work situations taken into consideration, as well as the scope of the planned transformations.


  It would be easier to describe an ergonomic intervention as a series of steps: first you do this, then you do that, and so on. But although convenient, a sequential description does not necessarily correspond to what happens in reality, as suggested by the direction of the arrows in the diagram. Typically, the ergonomist first tries to understand the various aspects of the work situation, then to transform the aspects that are causing the main problems (understanding in order to transform). Much less frequently, the ergonomist may decide to start transforming the situation right away and to refine his understanding as the process continues (transforming in order to understand). In a third scenario—which, unlike the other two, is not sequential—there is a back-and-forth between the phases of understanding and transforming (understanding and transforming). So, in reality, the process is a set of activities carried out in parallel, their intensity varying over time so as to advance the intervention. The ergonomist must therefore develop the ability to split his time effectively between various activities that involve different key players.


  Below we discuss the two main phases of the ergonomic intervention process. In the following chapters, each of the phases is broken down into stages and illustrated by means of examples. We have just seen that there are several paths the ergonomist can take. But to keep things simple, we’ll describe the most common one: understanding first, in order to transform.


  2.2.1 Understanding: Getting an Initial Picture of the Situation


  The first thing the ergonomist needs to do is spend some time developing an understanding of both what he has been asked to do and the general situation in which he will be working. There are a number of parameters that are quite likely to change from one intervention to another: type of facility (e.g., size, economic sector, financial health), type of work causing problems (e.g., office work or assembly line), request trigger (e.g., legal obligation or organization’s initiative), requester (e.g., trade union, employees, human resources officer), subject of request (e.g., design or remediation of an existing workstation), etc. Given that diversity, there is no option but to take all the parameters into account.


  That’s why we talk about a dual understanding. First of all, the ergonomist must understand what is being asked of him: this is what we mean by analysing the request. The request is the starting point of any intervention and is an expression of objectives, which may or may not be shared by all the players in the requester’s workplace. The request analysis identifies the various points of view surrounding the request. Analysing and, if necessary, reformulating, the request is an essential first step in any intervention. Based on the analysis, the ergonomist defines the assignment, making a sort of provisional commitment with respect to the key parameters of the ergonomic intervention process.


  Then before even thinking about analysing the work situation in detail, he needs to not only try to define all the demands and constraints of the workplace, but also identify potential opportunities and facilitators. To do so, he has to observe the workplace and find out how the facility operates by going over internal documents, meeting with different people, learning about the production process and how it is organized, assessing the allowable operational leeway for effecting transformations and so on. The ergonomist is seeking a general understanding. These analyses will help him choose a work situation based on specific criteria, unless the request already targets a particular situation. There may be several selection criteria, agreed upon with the requester: the situation that has been complained about the most, the one with the most serious production issues or the one where investments are planned, for instance.



Ergonomists on their work

I’ve often used a training activity to redefine a request and help clients see the problem differently. One time I had a client say, “My employees don’t know how to work. Come in and train them!” In a case like that, I get the person into my territory by saying, “First we’re going to talk about ergonomics in a training activity, and afterwards you can tell me again what it is that you want.”




  It’s at this point, after initial contact with the employees concerned, that the ergonomist tries to gain a better understanding of the work they are required to do. He starts to make connections between work constraints, the employees’ activity and the effects of the activity on their health and safety, as well as on production. Once organized, that information will help the ergonomist reach a preliminary diagnosis: one or more hypotheses that, from an ergonomics point of view, may explain the source of the problems reported by the players in the workplace. The preliminary diagnosis is an “organized amalgam” of preliminary analyses that may need to be checked and/or expanded upon later. Based on this initial understanding, the ergonomist can analyse one or more work situations in detail (see Section 2.3) or initiate a transformation process immediately.


  In fact, this understanding of the request, the context of the intervention and the work situation—information about which he is already seeking, organizing and interpreting—may be enough to allow him to proceed with the transformation. With his theoretical and/or empirical knowledge, comparisons with similar situations and the convergence of the information the ergonomist has gathered, the picture that emerges at this point may be sufficient to allow him to initiate transformations. The ergonomist may feel he has a good enough understanding of the relationships between the constraints of the work situation, the employees’ activity and its effects to immediately suggest a process for seeking solutions. Yet the ergonomist cannot make this decision alone; he must convince the players in the workplace that his preliminary diagnosis is accurate and well founded.


  2.2.2 Transforming: Achieving a New, Improved Picture


  The preceding phase—understanding—only makes sense if there are goals to be achieved, and the ergonomist’s primary goal is to transform work situations with a view to improving them, optimizing them. The priority is thus still transforming, once a sufficient understanding has been attained and the key players have reached a consensus on the diagnosis. It is a popular misconception that the ergonomist’s work ends with the diagnosis and statement of possible solutions. It is desirable, even essential, that the ergonomist be able to follow through with the design and implementation of possible solutions for the following reasons:


   To ensure that aspects related to the work activity are better taken into account


   To have the opportunity to properly present proposals for transformations (or possible solutions); he will then be in a position to present his vision and that of the key players consulted, as well as to put the contemplated solutions into operation


   To be able to modify/adjust the proposals for transformation based on new factors that could not be taken into account in earlier analyses


   To set up a process to ensure optimal implementation of chosen solutions: consult players in the workplace (employees, outside consultants, in-house specialists, etc.), run preliminary trials, design prototypes, validate choices, etc.


  Once the changes have been implemented, the ergonomist should be able to follow up with an impact assessment to make sure the goals of the transformation have truly been achieved. He should also check that the transformation has not generated any new problems in the situation or in other situations, either upstream or downstream, for example. Last, he will want to document the ergonomic intervention’s characteristics and development over time, so that the workplace has a record of it. Such a record may be extremely useful to the client if it ever organizes a new ergonomic intervention by enabling it to avoid problems experienced in earlier interventions and leveraging certain aspects so that the new intervention takes place in better conditions.


  2.2.3 Proximity to Work Activity


  Performing an ergonomic intervention means making choices. One of them concerns the aspects of the work situation to be examined, as not all can be given the same degree of consideration. Our intervention model (Figure2.2) illustrates “circles of proximity” to the work activity that need to be understood or transformed.
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  Although the activity is central to the model and is a point of interest, it is often useful to move away from it to get an understanding of the source, the origin, of problems experienced by workers and observed in their activity. The aspects covered by the intervention may be very close to the workers’ activity: products, tools, equipment, layouts, etc. The farther the ergonomist moves away from the centre and the closer to the edges, the more he will look at aspects that, although related to the work activity, are farther from it: work organization, facility’s prevention policy, players’ representations of work, etc. These are farther from the work activity and workstation and closer to the overall context of the facility. But they may have an important role in the activity, which the ergonomist may not fully appreciate if he concentrates too much on the workstation and its immediate surroundings. As will be discussed in Chapter7, it is our view that changes to aspects farther removed from the activity may have more lasting effects.


  The ergonomist will also be concerned with establishing relationships between the components of the various circles to get an overview of the situation. The components of the circles may be evaluated by describing their condition and their relationships to each other. One of the ergonomist’s goals is to achieve such a systemic vision, because he is aware that in a complex system—which the workplace can be—all its elements interact and influence each other. In the transformation phase, acting on one of the components without understanding the potential effects on the others can lead to failure. We’ll go into the concepts of condition and relationships in detail in Chapter5.


  2.3 The Need to Delve Deeper: A Third Dimension of Intervention


  In both the understanding phase and the transformation phase, it is sometimes useful to go through a delving stage (Figure2.3). Because delving deeper into a situation or transformations to be implemented requires more resources and energy, the ergonomist must determine whether it is necessary. In other words, the need to delve deeper is not a sine qua non condition, but depends on how the intervention develops. That’s one of the reasons we call ergonomic intervention adaptive. Having decided to delve deeper, the ergonomist must determine just how far to go. How deep does his understanding of the work situation have to be? How extensive should the transformations be? We go into some of these questions in the next section, on the understanding phase. Chapter7, Designing Transformation Plans, tackles the depth of transformations and the intensity of changes implemented.
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  2.3.1 Delving Deeper: For a More Detailed Picture


  On the basis of his preliminary diagnosis, the ergonomist must now determine—in close interaction with the players in the workplace—whether it is worthwhile trying to understand the work situation even better. There may be two good reasons to delve deeper into the analysis of the work situation. First, out of a need to demonstrate (check) the connections suggested in the preliminary diagnosis and, second, out of a desire to develop those connections. Thus, the ergonomist is sometimes required to demonstrate what he stated in his preliminary diagnosis, in other words, to support it with solid facts: he must prove it and convince the players the workplace of it. A demonstration is sometimes a prerequisite to the transformation phase: people convinced that a problem exists are more likely to want to solve it.


  Most often, this phase serves to improve upon the preliminary diagnosis, in that the ergonomist will “understand things just a little bit better.” This additional effort to understand can be looked at from two often complementary points of view. First, some work situations are complex: gaining a good understanding and establishing good relations can require a more sophisticated analytical strategy. In a work situation with which the ergonomist is less familiar, where there is a great deal of unpredictable variability, developing many informal collaborations between workers and rich and diversified strategies is a challenge. It is sometimes useful to make a connection between problems observed on the micro level (e.g., a workstation) and the more general aspects of the facility (e.g., prevention policies, production management): these are the circles of proximity mentioned above. The initial investigations may therefore sometimes not be enough to come to a good understanding; thus it becomes necessary to make additional efforts to improve it. At the same time, an aspect of the work situation deemed more relevant may require deeper analysis. Delving deeper doesn’t apply as much to the overall situation as to a specific target aspect (Figure2.4). The idea is to zoom in on part of the whole, with finer granularity.


  It should be kept in mind that that these two angles are complementary. First, the ergonomist needs a good view of the whole (systemic approach). This overview may be established during the preliminary investigations, but if a work situation is complex, it may be necessary to delve deeper. At the same time, it may be useful to target one or more aspects of the whole situation and find out more about them. In any case, delving deeper helps home in on the most suitable areas for improvement.


  To this end, the ergonomist—always concerned with the workers’ actual activity—establishes a protocol for in-depth investigations and uses notes on observations, explanations provided by workers, instrument readings, etc. He uses the proper data collection tools to get a better grasp of the work situation, understand the problems and identify aspects that could be changed. Most often, the ergonomist uses a combination of methods. The advantage is that although each method has its strong points, it also has limitations, so it can be more effective to combine them. That will give the ergonomist the data needed to convince the key players and build a consensus on a diagnosis. All these questions concerning the ergonomist’s methods of targeting an aspect and delving deeper are discussed in Chapter8.
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  A medical analogy may help explain the need to delve deeper into a situation. A patient goes to the doctor with various symptoms. The doctor asks him about his situation and does a few preliminary investigations (asks general questions on condition, takes temperature, blood pressure and pulse, etc.). After a brief analysis of the information, the doctor concludes that the symptoms are clear and all point to a specific health problem. She doesn’t think it’s necessary to pursue her investigations. With the patient’s consent, she may prescribe a treatment right away. She asks the patient to notify her if the symptoms persist.


  But if a patient goes to the doctor with symptoms that don’t all point to the same condition, or if the doctor suspects that the symptoms may indicate a serious or hard- to-identify health problem, she has no choice but to investigate further. A battery of more thorough and sophis­ticated investigations (e.g., blood and urine analyses, ultrasound, CAT scan) are required to test her hypotheses, assess the extent of the damage and get a better idea of the right treatment. She won’t make a diagnosis until reviewing the test results and only then will she prescribe a treat­ment.


  2.4 The Ergonomic Intervention Process: A Jigsaw Puzzle


  We’ve just had a quick overview of ergonomic intervention. Now let’s look at its main characteristics, continuing with the jigsaw puzzle analogy. In the subheadings of the preceding sections, we’ve already drawn some parallels: form a mental picture of the situation (understand), add to it, if necessary, to get a more detailed picture (delve deeper) and put together an improved picture (transform).


  Everyone knows what it’s like to put together a jigsaw puzzle, alone or with friends. The ergonomic process is no game, but a jigsaw puzzle can illustrate the dynamics of ergonomic intervention. Let’s take the following sentence, which describes the main points in an ergonomic intervention: Starting with a problem, seek and organize information in conjunction with players in the workplace with a view to transformation while focusing on the work activity.


  Starting with a Problem


  The expression “it’s a real puzzle” suggests a troublesome situation in which the solution is out of reach. Calling it a “Chinese” puzzle emphasizes the difficulty, reinforcing both the complexity and the helplessness that can be felt when faced with what at first glance appears to be a seemingly insoluble problem. But every ergonomic intervention begins with a request, a reflection of an unsatisfactory situation—a puzzle—that requires the help of a specialist—namely an ergonomist—to solve.


  Seek and Organize Information


  Ergonomic intervention includes looking for and organizing a set of pieces—information or data—to gradually form a picture of a situation in a given workplace. But unlike someone doing an actual jigsaw puzzle, with all the pieces provided and the number (500, 2,000) marked on the box, the ergonomist does not have such easy access to the information that would give him a coherent picture of the situation. A good part of the ergonomist’s work consists in actively seeking out information that is not always readily available. So both the amount of information (25 pieces or 200?) and the effort required to put together a clear picture are uncertain.


  Not only must he seek information, but he must also look for the connections between facts. When considered in isolation or poorly organized, some information may be inadequate or may even give a distorted picture of reality: the ergonomist must find the right pieces and fit them together. Organizing information means discerning the data that converge, but also spotting discrepancies. The importance of organizing information is sometimes underestimated in relation to seeking it. Yet how useful is it to have all the puzzle pieces if you can’t put them together? The pieces only become really meaningful when connected to the others. Otherwise, they are merely a heap of unrelated facts of limited usefulness.



Ergonomists on their work


I shake up my raw data and I look. I don’t have everything I need right away. But eventually, that’s it! The pieces fall into place! It’s as if I’m missing the key, then eventually, “Of course! Now I get it!”




  So the ergonomist has to go through a cycle of seeking, organizing and interpreting information that leads him to form a picture of the situation bit by bit. The cycle ends when the ergonomist feels that the image is clear enough. As we have pointed out, this moment comes at different times in different interventions, depending on various factors: the complexity of the work situation, the ergonomist’s familiarity with the situation, the client’s request for a high degree of analytical certainty, the dynamics of the intervention in the facility, and so on. Last, the ergonomist’s experience is a significant factor. The more similar situations he has already dealt with, the better his chances of homing in quickly on the picture sought. Obviously, the number of iterations will be higher when the situation is complex or the ergonomist is inexperienced. In such cases, teasing out the connections between a set of diverse aspects that make up a work situation is a definite challenge.


  Occasionally, at some point in the intervention, new information or unforeseen events force the ergonomist to go back and collect more data, do a deeper analysis or seek the help of key players before being able to move ahead. Once the new information has been gathered and cooperation established, the ergonomist can continue to make progress. These adjustments are sometimes necessary and they are to be expected, as long as they can be justified. They are to be avoided as much as possible, however, because they can lead to delays and budget overruns.


  In Conjunction with Players


  If the jigsaw puzzle is put together with the players in the workplace and they themselves see the picture of their situation developing, they will have an even better understanding of the issues and be more inclined to make changes. This aspect, which consists in getting the players involved as partners in the intervention, is crucial for a number of reasons. The ergonomic intervention process is strongly coloured by this involvement, thanks to both the number and diversity of the people involved. Think not just of the workers who perform the activity, but also the key players: their representatives and decision makers.


  With a 3-D jigsaw puzzle, everyone is putting together the same picture, but looking at it from a different angle, so they understand it differently. The many different points of view in a given work situation are a great resource that the ergonomist draws upon. The ergonomist is not the only one looking for the puzzle pieces. He is just one of a network of players—a team—each of whom in their own way helps form the picture of the situation: it’s teamwork, coordinated by the ergonomist (Figure2.5).
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  How the picture develops depends on the pieces the players in the workplace contribute and the ergonomist’s ability to put them together. Although the ergonomist is not always fully in control of the puzzle pieces he receives, he is still responsible for putting them together to create a meaningful picture, for making the data talk. He does all the coordination and he maintains an overview of the puzzle. Depending on how the picture develops, the ergonomist may decide to involve one key player rather than another, because he knows that she is likely to give him the pieces needed to help develop the part of the picture he needs to work on. The ergonomist’s job is to target people and get them to work with him to solve the puzzle. Collaboration not only makes it possible to work on the same picture, but to develop a shared point of view—a common representation—of the picture. It is utopian to think that all the players in the workplace will see the work situation the same way; there will be always be some differences. But the ergonomist must seek convergence on at least one aspect, the one that needs to be acted on: the diagnosis. The need for convergence on seeing what needs to be changed in the work situation is far from trivial, because it is often a condition for implementing changes.


  With a View to Transformation


  As we have said before, the ergonomist’s aim is to transform the work situation: it’s the pragmatic side that is more important. The ergonomist is thus not solely concerned with putting together a pretty picture, but more with solving a puzzle that will serve as the basis of an informed decision to take action and make changes. The picture should be clear and consistent enough, not just in his eyes, but in the eyes of the decision makers. In fact, suggesting and providing assistance during a work situation transformation process can be difficult if the players in the workplace have only a fuzzy, approximate vision of it or do not share the ergonomist’s vision. It is not always necessary to fit all the pieces together in order to understand the problem, but a consensus is always necessary to transform the situation.


  Although the transformation process generally follows the understanding phase, some ideas for solutions may emerge throughout the process and determine the tack to take and the decisions made along the way. A good part of the intervention process consists in getting an accurate picture of the current situation in the workplace. Of course, this is not the picture of the desired situation. In fact, the reason an ergonomist is involved is that the situation is unsatisfactory. The goal of ergonomic intervention is thus to create a new, improved picture of the situation that will be more desirable from the point of view of comfort, health, safety or productivity. Throughout the process, the ergonomist operates in two parallel modes: working with the players in the workplace to create a picture of the existing situation—the one to be transformed—and a picture of the desired or future situation. The desire to improve and the concern with transformation are on the ergonomist’s mind at all times.


  While Focusing on the Work Activity


  The characteristics just described apply to any inductive process. Ergonomists share these common bases with many other occupations. The ergonomic intervention process is, however, characterized by the fact that at the centre of our analyses is the work activity of people continually adjusting to their own variability and to the variability of their working conditions. The concern for work activity is always there in the background, colouring the process: the ergonomist may skip the detailed, in-depth, analysis of the work activity, but cannot get along without understanding it.


  Why is the ergonomist so concerned with the activity? Analysing the activity is the gateway to understanding what doesn’t work in the situation, and is also a key to reading it and seeing how it can be improved. To this effect, as Cartron and Gollac (2003) suggest, consideration of the work activity may be the most powerful facilitator of the ergonomist’s action:


  Ergonomists have demonstrated that employees cannot be given good working conditions. All they can do is create conditions (physical and organizational) that enable workers to make their own compromises between production demands and preserving their health. First of all, human physical and psychological variability means that no form of organization and no machinery will ever be right for everyone. At the same time, the uncertainties of the work are such that no one way of proceeding will be best in all circumstances. Each person must choose the way of working that suits her personally. (Cartron and Gollac, 2003, p. 2).


  Why? Because work situations are not static: they change, develop, are modified continually. Working conditions are in a constant state of flux: the picture the ergonomist attempts to put together at a certain point X in time may not be the same as the one that exists at point Y. In fact, all organizations have to face the necessity of continuously (re)designing the work’s physical and procedural mechanisms, with the goal of improving product quality and service delivery. This issue is even more crucial today, at a time when quality and innovation are the keys to remaining competitive. Of course, every attempt should be made to ensure that working conditions are optimal at all times, but given the speed of change, it is sometimes difficult to do so. The changes described here are in part predictable—preparations can be made—but workplaces are also subject to a variety of hard-to-anticipate changes that require immediate adjustments (e.g., machine failure, patient’s sudden decline, lack of supplies).


  The component of the situation most likely to have to anticipate, live with and react to the changes is the individual at work. That’s why the work activity is central to our intervention model. The individual at work is the keeper of the picture the ergonomist attempts to put together through his intervention. In gaining a better understanding of how the individual at work manages to juggle the pieces of the puzzle, to constantly rearrange them and put them back together—in other words, to prevent an incident, anticipate a failure, compensate for a coworker’s temporary absence—the ergonomist will be better able to support the individual at work by providing her with the resources needed to do it. For example, the ergonomist might wish to share a senior worker’s tricks of the trade with younger coworkers. In the same vein, identifying the points in time when the person is unable to adapt as necessary, when her activity is “hindered” (Clot, 1999, 2008), also tells the ergonomist a lot. Finally, although the person manages to make the adjustments that the situation demands, she may pay for them dearly—physically, cognitively and/or emotionally. We talk a great deal here about individual activity, but it is often essential to take into account the activity of the group of which the person is part.


  As we can see, work activity is the interface between the two characteristic phases of the intervention. It not only reveals problems and the means workers use—in other words, helps the ergonomist understand their work—but also suggests suitable areas of transformation. An important goal of any ergonomic intervention is to attempt to improve working conditions in order to give workers the operational leeway they need to make those adjustments—for self-regulation, as we saw in Chapter1—while at the same time doing what they have been asked to do without endangering their well-being. Some might suggest that it would be much better to limit the need for such adjustments. Our view is that they are largely inevitable and part of the everyday reality of the workplace. It is quite clear that the work activity analysis is a very promising avenue for anyone who wants to make continuous improvements in an organization.


  Conclusion


  Ergonomic intervention is characterized by both the central place of the work activity analysis and the active involvement of various players in the facility. Given the many different parameters that influence the ergonomic intervention process, it cannot be reduced to following a set formula. It demands constant fine-tuning and an interaction with the workplace that goes beyond collecting, processing and interpreting data. It’s in these conditions that the goal of the ergonomic intervention—transforming work situations to improve them—may be achieved.


    Contribution of ergonomic intervention to the continuous improvement of goods-producing or services-providing systems


    In recent years, project management has become professionalized. Project managers may now be accredited by the Project Management Institute (PMI) (www.pmi.org), a fast-growing North American organization. Ergonomists will find that in organizations there are other professionals—engineers, architects, IT specialists—who help design work situations and pursue goals that may overlap with their own. That is why it is important for the ergonomist to be familiar with certain concepts and the language used by those other professionals addressing the same issues as his field of practice, with whom he will increasingly have to interact in future.


    From the point of view of PMI-accredited professionals, ergonomic intervention as described here has the characteristics of a project as defined by the PMI (2013). Yet ergonomic intervention has its own characteristics and demands that distinguish it from other types of projects. An ergonomist who is part of a team headed by a project manager must make sure that those particularities and demands are well understood by the project manager so that the value of his contribution is fully acknowledged and productive.


    Like a project in the PMI sense, ergonomic intervention is not an end in itself, but essentially a means of effecting a change that will enable a client to achieve goals that it has set (e.g., improve workers’ health, safety or productivity). The desire for change is generally prompted by a situation unsatisfactory to the requester or certain stakeholders, or may even result from a desire to seize an opportunity. The project consists of a set of interdependent activities leading to the delivery of products or services that will enable the requesting client to achieve its goals. The project usually takes place in a context of limited time and resources. Each project is unique: it will never happen the same way again. The project lasts only a limited time. It also has a dynamic life cycle, meaning that it can be divided into various stages, each with its own activities, the intensity of which varies over time. There are also specific resources, tools and methods for each stage. At the end of each of stage, deliverables are produced and a general review of the project, including an update of project objectives, may be performed and a recommendation to continue the project or not is made.


    The project is subject to requirements expressed in terms of content, quality (processes and outcomes), deadlines and costs. Last, a number of professionals of various origins interact during a project, as the interests of not just the requester, but also many diverse stakeholders, are taken into account. In the case of ergonomic intervention, the users of the work situation to be designed or transformed (usually workers) are key stakeholders and are systematically involved in the project.


    The generic phases of the project life cycle are project identification and design; definition and planning; execution; and wrapping up. Although all projects share a similar life cycle, the number of stages and their content depends on the context; project type, size and complexity; type of project; manager and so on. If necessary, a complex project may be divided into subprojects, each with its own individual life cycle.


    Last, what distinguishes an ergonomic intervention from any other project is the fact that the focus is on the work as it is performed, that is, the interaction between one or more people and the means at their disposal to achieve an objective through their work activity. As described in this book, people’s work activity is the focus of interest of ergonomic intervention. So the ergonomist, through his activities, which make use of knowledge and methods specific to the field, is able to make a unique contribution to any project.

    


  

    Part II
Stages in the Ergonomic Intervention Process


    Part I dealt with the theoretical foundations of ergonomic intervention, looking at the model of the individual at work and the intervention model. This second part is more methodological and deals with the different stages in the intervention process. Although the process is quite iterative, involving loops, we decided that it would be easier to understand if it were divided up into stages so that each stage could be described clearly.
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    The diagram above illustrates the various stages and deliverables of the ergonomic intervention process. Each of the six chapters in Part II explains one of the stages.


    Chapter 3 describes the request analysis. It explains how the ergonomist deals with a request and takes the context into account when proposing an assignment. Chapter 4 is about initial investigations; it describes the information the ergonomist gathers about the workplace and the problem to be solved. Chapter 5 is devoted to analysis of the work situation. It describes how the ergonomist defines the work situation based on observations and interviews and puts forward hypotheses, or explanatory propositions, that will constitute the preliminary diagnosis.


    Chapter 6 illustrates how, starting from a preliminary diagnosis and through interactions with players in the workplace, the ergonomist arrives at a diagnosis. Then, on the basis of the diagnosis, the ergonomist develops an action plan that formalizes the stages of the intervention. Chapter 7 explains how to design transformation plans. The stages of developing, implementing and following up on solutions are described.


    Chapter 8, which concludes Part II, deals with in-depth investigations. It shows why it is sometimes necessary to go beyond the work situation analysis and how a more exhaustive investigation should be conducted. Different possible variables are then presented on fact sheets. As illustrated above, we can try to deepen our understanding of the work activity at different stages in the process: during initial investigations, in arriving at a preliminary diagnosis or during development of transformation plans.


  






    Chapter 3


    Analysing the Request
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        Core Concepts


        • A request is often considered to be the starting point of an ergonomic intervention.


        • A request for intervention is the result of a context, the culmination of a history.


        • At the start of an intervention, the ergonomist tries to find out more about that history: the network of players concerned by the request, the various points of view on the request and the context.


        • The assignment defines the type and provisional scope of the ergonomic intervention and lays the foundations for the intervention strategy.





    Introduction


    The request analysis begins when the ergonomist first makes contact with various people in the organization to obtain information essential to the definition of an assignment, which will specify the type and scope of the ergonomic intervention and lay the foundation for the intervention strategy. The purpose of these interactions is to enable the ergonomist to find out more about the various issues and points of view on the request, get to know the people concerned, gain a better understanding of the context of the intervention and position herself as a professional dealing with the players concerned. This stage also helps the ergonomist get a feel for how much operational leeway there will be to change a work situation.


    The conversations and information may enable the ergonomist to (1) gain a better understanding of the request in terms of the key players’ stated expectations; (2) determine whether the request falls within the field of ergonomics; (3) propose an assignment that defines the nature and scope of the intervention; (4) discuss the mechanisms and activities to be set up to oversee the intervention (follow-up committee, working group, OHS committee).


    Retracing the history of the request, beginning to discover the particular situation that led to it, identifying all the key players in the organization concerned by the situation and determining the context—all these actions lay the foundations of the intervention to be constructed jointly with the organization’s representatives (Figure 3.1).


    Although defining an assignment formalizes this stage of the intervention, the analysis deepens throughout the other stages. For example, pursuing the analysis during the preliminary investigations and with new information gathered in the field may lead to an adjustment of the assignment, which will subsequently be reflected in the action plan developed by the ergonomist and the players in the organization (see Chapter 6).


    This chapter explains, first, where the requests most commonly addressed to ergonomists come from. Next, based on an example relating the history of the trigger of an ergonomic intervention, various actions taken by the ergonomist are described to provide a better understanding of the context of the intervention and definition of the assignment.
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    3.1  A Request: Starting Point of the Intervention


    A request is often considered to be the starting point of an ergonomic intervention.5 A request for intervention is the result of a context, the culmination of a history. It is related to a particular situation in which a number of factors have led one or more designated people to consult a practitioner, in this case, an ergonomist. Usually it is a situation that various players in the organization find unsatisfactory and would like to improve, or one they feel is an opportunity to be seized.


    A request from a workplace can originate in a number of ways:


     Outcome of a public education strategy implemented by, for example, an occupational health team from the public health system which, for many years, has been attempting to convince an organization to tackle the problem of MSDs


     Result of concerns shared by production and human resources managers with respect to the consequences of the work on the organization’s efficiency and workers’ health


     Issued by the facility’s joint OHS committee6


     Initiated by union representatives in the organization, who are trying to convince management why improving working conditions makes sense and will preserve workers’ health


     Formulated as part of an investment project, which is an opportunity to take into account work requirements and OHS in design choices


     Result of new head office OHS guidelines


     Result of an obligation imposed by a WCB inspector, for instance, requiring the company to remedy a hazardous situation


    The request is not the same as the particular situation that led the players in the workplace to call in an ergonomist. The request may be vague or take the form of a proposed solution. But starting with her first conversations with people in the workplace, the ergonomist always prefers to work back from the symptoms described to the origin of the problem and its characteristics.


    The wording of the request also tells the ergonomist the designated requesters’ representation of what the ergonomic intervention can do for them so she can try to change that representation, if necessary.



Ergonomists on their work


The first representation to be “smashed” is the very representation of what we do: what does an ergonomist do? Once that representation has been smashed, doors open.




    An ergonomist, like other outside practitioners, doesn’t simply receive a request. She analyses it, seeking answers to various questions. What are the events behind the request? How did the request make its way through the organization? Who are the key players involved or potentially affected? Who was excluded from the exercise (temporary workers, agency workers, immigrants, young people, women, etc.)? Why call in an ergonomist now? What is expected of an ergonomic intervention? Are the players open to exploring various avenues to improve the situation? To including other players? Is the request acceptable from an ergonomics point of view?


    Case history of an intervention trigger


    A human resources officer at a company that makes mouldings calls an ergonomist and says: “We have an employee who’s been here for 32 years. She works at a returned-goods inspection station and is having problems. She has some functional limitations. We’d like you to come in and identify her problems and those of her coworker, who often covers for her.” During the conversation, the ergonomist learns that management suspects that the worker gets tired because she has to carry mouldings from one place to another and that a cart might be useful. What the company really wants to know is what kind of cart to buy.


    The ergonomist is familiar with the company. A provisional assignment is agreed upon over the telephone, with the ergonomist attempting to gain more operational leeway for the intervention. The primary goal of the intervention is to gain a better understanding of the work requirements at the returned-goods inspection station in order to explore the possible avenues for improvement with company management.


    The ergonomist suggests meeting with the HR officer, visiting the department concerned and meeting the two workers and their supervisor, and asks if she may contact the supervisor herself. In addition to trying to confirm the assignment, the ergonomist considers the existence of underlying issues affecting the worker’s productivity. She doesn’t want her work report to be used to justify firing her! Her conversation with the supervisor dispels her worries in that regard.


    On her first visit to the company, the ergonomist is still getting a feel for her own operational leeway and exploring the possibility of changing the layout of the space and workstations. As they talk, the HR officer brings up a new aspect of the request. The company would also like to set up the workstations and organize the tasks so that employees with functional limitations can be assigned to them.


    The network of key players gradually takes shape: the HR officer, the supervisor and the two workers. The ergonomist is also starting to understand the context of the intervention better and better.


    3.2  Understanding and Making Use of the Context


    In the case history above, the ergonomist receives a request from a designated person in the workplace, such as an HR officer or OHS officer, but initial contact may also be made by a production or materials manager.7 For the ergonomist, the requester is always one of the key players in the organization (or sometimes from outside, like a professional from a health and social service centre, a WCB inspector or a union advisor) who are directly or indirectly involved in the situation targeted by the request and have their own points of view on it.


    Ideally, after the first telephone contact with the workplace, the ergonomist attempts to get in touch with people in the organization who may have an influence on the request. These, of course, are the “initiators” of the request, but also include the people concerned by it, like the production manager, department supervisor, union representatives and workers. It’s also often worthwhile meeting others who may be able to help define the request better, such as members of the joint OHS committee, HR manager or prevention officer. Some experienced practitioners insist on meeting the facility manager to discuss directly how the request could fit in with the company’s future investment plans, if it’s not already included.



Ergonomists on their work


You work your way back from the requester, trying to meet everyone who might have an impact on the intervention.




    Both practitioners’ experience and the literature on intervention highlight the influence of the facility context on the intervention itself, transformations and the mechanisms of effecting those transformations (Baril-Gingras, Bellemare & Brun, 2004; Montreuil, Bellemare, Prévost, Marier & Allard, 2004; St-Vincent, Laberge & Lortie, 2000). Through dialogue with the players within the organization, the ergonomist learns more about the context and how to make use of it. It has been shown that changes are effected by leveraging the capacities and willingness to act of players in the workplace. Whether or not the changes are made can be explained by the resources (or capacities) the facility puts into them, among other things. Outside practitioners cannot take the place of players within the organization.


    The case history also illustrates how, in the first stage of the intervention, the ergonomist begins to analyse various aspects of the context, trying to determine which are favourable and can be used as facilitators for the intervention and those which, on the contrary, may well be barriers. Uncovering these aspects enables the ergonomist to devise an action strategy that leverages the facilitators and works on eliminating barriers. This analysis will be pursued during the preliminary investigations with a view to adapting intervention strategies when drawing up the action plan (see Chapter 6).


    Baril-Gingras, Bellemare, Poulin and Ross (2010d) produced a guide8 to analysing the context of an intervention based on five main topics and provide a list of useful questions on each:


     Origin of the intervention


     Workplace characteristics that influence the problem and opportunities for action


     Willingness to act: various players’ perceptions of the problems and their issues


     Workplace’s capacity to act on the problem


     Relationships among players concerned with the problem


    We sum up the main considerations for each here and in Appendix I (Tool 1), we provide the Context Analysis Worksheet they developed for practitioners to use (Baril-Gingras et al., 2010d). We recommend downloading their complete context analysis guide (in French) from the IRSST Web site.


    3.2.1  Origin of Intervention


    The origin of the intervention in itself creates a particular context. The fact of whether the intervention is the result of a request, an offer or an obligation gives some indication of the capacity in the workplace and the willingness of the various players to act. Each of these situations creates a context that influences both the intervention and the outcome of proposals for change.



Ergonomists on their work


        If the request arises from an obligation, I have to show that the ergonomic intervention is also good for productivity, for quality.




    Furthermore, an intervention is often prompted by a series of discussions and negotiations between various players. Retracing its history can be a good way to gain a better understanding of the key players who have an influence on the problem. Were they in on the original discussions that led to the intervention? These four questions are a good way to find out about the origin of the intervention:


     What event triggered the intervention?


     Does the request arise from a request, an offer or an obligation?


     Which players are behind the request?


     Which of them may have an influence on the problem and on the possibilities for change?


    3.2.2  Workplace Characteristics That Influence Problem and Opportunities for Action


    Workplace characteristics influence both the genesis of the intervention and the outcome of proposals for change. For example, difficulty recruiting and retaining workers may prompt a company to improve working conditions. It is therefore useful for the ergonomist to look at them right from the early stages of the intervention. Generally speaking, the bigger the company, the fewer barriers there are to organizing prevention and running projects.


    In the meetings with various people in the facility, the ergonomist tries to gather information on the facility’s structural characteristics: the company’s mission and size, workers’ characteristics (age, seniority, sex, cultural origins, skill level, relations between various populations, etc.), turnover (hiring and layoffs); the specific details of the facility (e.g., type of product or service, technologies used, market share); production requirements; economic situation; union activity and labour relations in the facility; management method (consultations, worker participation).


    In addition to these structural characteristics, some in-house plans for change may have an influence on the intervention and offer opportunities to improve working conditions. The ergonomist tries to find out whether investments, continuous improvements, or major changes in direction, technology, organization of production or work are anticipated or in progress.


    There are five important questions to ask about workplace characteristics:


     How is the facility structured?


     What is the facility’s financial situation?


     What are labour relations like in the facility?


     What are the management and work organization methods used?


     What else is going on in the facility?


    3.2.3  Willingness to Act: Players’ Perceptions of Problems and Their Issues


    The players’ willingness to act depends on how they perceive the problem the intervention is supposed to deal with. The various players within the facility usually have different ideas about what the problem is and how to handle it, which largely depend on their positions. Furthermore, a number of issues may be behind an intervention: risk of injury, current or anticipated operational malfunctions, compliance with regulations, labour conflict, labour relations, workforce retention, etc. Each of the players involved in the history leading up to the request for intervention may be concerned with different issues. Possible convergence of their views can help justify transformations if, say, a health and safety hazard also disrupts operations. Last, it is useful to ask key players how they perceive the relationship between the work they do and their health and what they think can be done to improve the situation. This will help the ergonomist understand their representations of the problem more clearly. She can then determine what information, activities and discussions are necessary before drafting a proposal, but also to change this representation and initiate a discussion on the diversity of possible solutions.


    So ergonomists, like other practitioners, use strategies that leverage the players’ willingness to act and perception of legal obligations in the course of the intervention.



Ergonomists on their work


The keys to a successful intervention are the willingness and commitment of the workplace.




    It is therefore important to determine the players’ willingness to act, which will affect how the intervention is carried out. There are four main questions to ask:


     How do the various players in the facility see the problem and the means to act on it?


     What is at stake for the various players?


     What do the various players see as the connections between work and health in this situation? 


     What do they think needs to be done to prevent and correct the problem?


     What are the employer’s legal obligations with respect to prevention? How do the players in the workplace perceive those obligations?


    3.2.4  Capacity to Act on Problem


    Capacity refers to all the resources (knowledge, experience, budget, decision-making power, etc.) of the workplace or each of the individual players in the workplace. Taking stock of existing capacity in the workplace enables the ergonomist to implement strategies that draw on and help develop it. To determine capacity, it is useful to look at what’s being done to improve working conditions and how the project is being run in the facility. In addition, a review of the facility’s earlier attempts to solve the problem can teach the ergonomist about the capacity available. There are four questions to ask to determine a workplace’s capacity:


     What previous attempts have been made to solve the problem?


     What are the capacities of the players in the workplace?


     What prevention structures already exist in the workplace?


     What prevention activities already take place in the workplace?


    3.2.5  Relationships Among Players Concerned with Problem


    The ergonomist tries to characterize the relations between the players in the workplace with respect to the problem the intervention is supposed to deal with. This knowledge can supply useful details about what is at stake and the capacities to act on work situations. An intervention won’t necessarily change the basic relations between players, but it may organize interactions that not would otherwise have taken place, circulate new information about the problem, introduce new ways of seeing it. It is now known that organizing a dialogue between various players can influence their representations of the reality of work situations and is conducive to the implementation of changes.


    In addition, the ergonomist’s relations with the facility, the history of interventions she or colleagues have carried out there, will influence the way the intervention is constructed and conducted. Two questions are suggested for analysing the different aspects of the relationship between the players with respect to the problem behind the intervention:


     What is the relationship between the various players in the workplace and the ergonomist?


     What are the relationships between the players concerning the problem behind the intervention?


    The information that will be used to analyse the context is collected through formal and informal interviews with the requester and the people concerned by the request (see Tool 2, Requester and Stakeholder Questionnaire). These meetings are also an opportunity for the ergonomist to position herself in dealing with the various players within the organization and talk to them about what they can expect of an ergonomic intervention: it’s a first step in what is called social construction (Daniellou, 2003a).9 It’s also an opportunity to explain what an ergonomic intervention is all about and to specify the preferred mechanisms (follow-up committee, working group, joint OHS committee, access to other key people) for involving the key players concerned and ensure a good flow of information as the intervention progresses. An initial visit to the facility is also often useful. Observing work situations with her own eyes gives the ergonomist an idea what the situation is like and allows her to get a feel for how much operational leeway she has.


    3.3  Organizing and Interpreting Information Gathered


    Interviews with the various players in the organization, along with a site visit, enable the ergonomist to describe the various points of view on the request, the context and the background to the request. The interviews are analysed to determine the various types of reasoning at work, convergences, discrepancies and complementarity of points of view on the problem to be solved. Updating the various elements of the context in which the intervention will take place helps the ergonomist devise an action strategy that leverages the facilitators in the context and works on eliminating any barriers.


    All this information is used to define an assignment, including the type of intervention and its scope. The assignment often reflects changes to the request, even its reformulation, so that it incorporates a greater diversity of points of view and issues, and helps mobilize the key players concerned. The reformulation also takes into account the ergonomist’s capacities and values.


    In order to organize and interpret the information collected in the first stage of the ergonomic intervention, Baril-Gingras et al. (2004) suggest summing up the situation under each heading and determining the facilitators and barriers to be taken into account in developing the intervention strategy. For each heading, possible areas of intervention can be revealed by these two questions:


     Does this information help define specific intervention goals in order to


    – Use and develop the workplace’s capacity to act?


    – Use or influence the players’ willingness to act (desire to act, perceptions)?


     Could this information be useful in defining


    – Goals? The specific aims of the intervention


    – Activities? What has to be done to achieve the goals


    – Intervention mechanisms? The players in the workplace who must take part, the structure that must be set up


    – Proposed changes? What the workplace needs to do to deal with or solve the problem


    A context analysis worksheet (Tool 1) is provided as an aid to reflective thought. The ergonomist notes the facilitators and barriers observed during the interviews and site visit on the worksheet to determine useful avenues for defining the assignment and action plan.


    Two other tools are provided in Appendix I as a means of delving deeper in the analysis:


     A questionnaire developed by Lescarbeau et al. (1990) that enables the ergonomist to engage in reflective thought on her reactions to the request and the initial contacts with the players within the organization (Tool 3). This can help her determine how acceptable she finds the request in terms of her values, capabilities, interests and time and the amount of operational leeway she believes can be negotiated with the workplace. These elements also influence the direction the assignment takes.


     The diagram by Rabardel, Folcher and Le Joliff (1996), which shows at a glance the various points of view on the problem to be addressed by the intervention (Tool 4).


    Some of the results of the analysis of the interviews with players in the workplace and the site visit can be shown to the request initiator to explain the many different aspects of the problem and start a discussion on the possibility of changes to the request and the assignment, or even a total reformulation of the request to take better account of the complexity. This is also when the ergonomist estimates her operational leeway and decides on whether to accept the request and restate it in the form of an assignment.


    3.4  Defining an Intervention Assignment


    The assignment specifies the nature, goal and methods of the intervention.10


    Will the ergonomist be helping to design a new layout? Identifying MSD risk factors at various workstations and proposing solutions? Organizing a work situation so an injured worker can return to work? Determining the causes of significant absenteeism? Discovering why people have reservations about a new way of organizing services? The assignment, proposed by the ergonomist for discussion with stakeholders, reflects changes in the request or even a reformulation of it. It helps develop consistency among the various points of view.


    The assignment also lays the foundations of a provisional commitment with regard to the intervention mechanisms (who will take part and how relations between the key players and the ergonomist will be organized) and resources (information, access to various people and places, releases from work, time, financial resources, etc.) the workplace makes available to the ergonomist.


    The assignment usually includes the following points:


     Recap of initial request


     List of people encountered when analysing request


     Brief description of various points of view on request


     Proposal for changes to request to incorporate various points of view and specificity of ergonomic intervention, which includes the following points:


    – Nature of intervention


    – Provisional scope of intervention


    – Objective of intervention


    – Key players (or stakeholders) involved


     Provisional commitment with regard to intervention mechanisms and activities to be carried out:


    – Follow-up committee


    – Potential follow-up committee members


    – Working group, if necessary


    – Interviews with workers


    – Conducting observations and filming, if necessary


    – Provisional schedule


     Page for stakeholders to sign, if necessary


    If relations between the ergonomist and the organization are already well established, and depending on the nature of the request, a verbal agreement may suffice.


    Conclusion


    A request for intervention is the result of a context, the culmination of a history. By analysing the request, the ergonomist gains a better understanding of the context, as well as the issues and the representations of the problem held by the players in the workplace that have led to the request. The analysis helps the ergonomist lay the foundations of the intervention, construct it with the key players in the facility and come to an agreement with them on the assignment. The assignment specifies the nature, goal and methods of the intervention. It sets out a provisional commitment with regard to the intervention mechanisms and resources the workplace will make available to the ergonomist.


    Case history (cont’d)


    On another visit, the ergonomist conducts open-ended observations of the work activity and sketches the workstation set-up (preliminary investigations). An employee of the department upstream, which compiles orders, worried by the sight of the ergonomist taking measurements, explains what kind of space he needs to do his job properly. After analysing the initial information, the ergonomist meets with the requester again. The open-ended observation data are used to break down the main operations in time and highlight the amount of moving around and handling done due to the layout of the department. These preliminary findings demonstrate that only 30% of the employee’s time is actually spent on inspection and reveal all the moving around and handling required. The aim of the ergonomist’s presentation is to demonstrate the advisability of considering possible solutions other than purchasing a cart.


    The assignment evolves into an action plan that involves developing a departmental reorganization project to reduce the amount of moving around and handling. The necessity of setting up a working committee to agree on the terms of the action plan and develop different reorganization options is also negotiated.


    The network of players grows a little more. The ergonomic intervention will continue with the support of a project committee composed of the production manager, HR manager, OHS officer and supervisor.




  
    Chapter 4


    Conducting Preliminary Investigations
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      Core Concepts


      • The preliminary investigation stage comes after the ergonomist has been given an assignment and it lays the groundwork for the analysis of one or more work situations.


      • During the course of preliminary investigations, the ergonomist gathers information from various sources with a view to choosing which work situations to analyse.


      • The ergonomist takes different actions, depending on the assignment received: seek out information already available in the facility; explore the scientific and professional literature; identify changes planned by the facility; or generate new data, by distributing a survey, for example.

    


    Introduction


    Once the intervention has begun and the ergonomist has obtained an assignment, he continues the process, gradually focusing the preliminary investigations on work situations. Analysing the request enabled him to understand the context and determine the players’ representations of the problem or situation behind the intervention. Now the preliminary investigations help the ergonomist define the problem and put it into perspective.


    During preliminary investigations, the ergonomist uses a funnel process (Guérin et al., 2007). Taking a general approach to the organization, and depending on the terms of the assignment, the ergonomist collects data that enable him to home in on the situations to be analysed. The funnel leads him to select the “individuals at work” units of analysis, as explained in Chapter5 and, from there, to construct his own representation of the problem, a stage also discussed in Chapter5.


    The importance of the preliminary investigations may depend on the context of the intervention, but even when the facility has already specifically targeted a work situation (for example, a workstation where a lot of accidents have occurred), the preliminary investigations help the ergonomist situate the workstation in the overall production process and decide on the units of analysis: workers to meet and observe (senior/junior, men/women, etc.) and observation periods (shift, day of week, product, service, etc.).


    Also, although a number of people in the facility are convinced of the importance of the problem to be solved, not all the players in the workplace are requesters. The ergonomist may need arguments to convince them of the scope of the problem or justify his selection of work situations and, later, observation periods.


    In deciding on the appropriate actions to take, the ergonomist keeps in mind the context in which he is working. This chapter presents possible means of gathering information the ergonomist can use in his preliminary investigations. The actions are first described in a summary table, followed by a section on each of them.


    4.1 Ergonomist’s Possible Actions During Preliminary Investigations


    Table4.1 shows the various actions the ergonomist can take in the course of the preliminary investigations, along with the goals and possible outcomes of each. Generally speaking, at this stage, the ergonomist’s actions will enable him to make an enlightened choice of work situations to analyse, but also to collect information that will be useful in interactions with the various key players in the facility throughout the intervention. The following actions are considered: seeking information within the facility, reading the literature, documenting the facility’s plans for change and generating new data. Last, by categorizing and analysing the data from the preliminary investigations, the ergonomist decides on which work situations to analyse and the means of narrowing the selection of observation periods, by worker, shift or product, for example. (Activity analysis units are discussed in Chapter5.)


    As throughout the entire intervention process (see Chapter2), the ergonomist’s actions at the preliminary investigation stage do not necessarily take place in the order indicated in Table4.1, and the complexity of the actions and the amount of data collected depend on the size of the company, the relationships between players in the workplace and the issues at stake. For example, it can be extremely time-consuming to document the production process and product variability in a facility, and it will take the ergonomist longer to feel able to choose the right work situations and observation periods. In another case, when the players in the workplace have a selected a specific workstation due to recent accidents and, at the same time, have expectations concerning the general prevention of occupational diseases, the ergonomist has a two-part assignment. The ergonomist may therefore launch right into his analysis of the work situation at the targeted station and, in parallel, conduct a more general investigation among the workforce with the aim of setting action priorities.
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    4.2 Seeking Out Information Available in Facility


    The first action proposed is to explore the information available in the facility. The ergonomist tries more particularly to document the unintended consequences of the activity, which are often presented as the problem to be solved or prevented: (1) effects on people, such as accidents and health problems (physical and mental) and workers’ complaints and (2) effects on the company, such as customer complaints, quality problems and high turnover. It is the gateway to the intervention, the starting point from which the ergonomist can work back to the sources of the problem. The goals include documenting the problems the intervention is intended to address, but also getting an overall picture of the facility, in terms of both its workforce and its operations (Table4.1). Heavy turnover among young workers, for example, while at the same time, many experienced workers are retiring, can lead the ergonomist to think about the failure to recognize the importance of senior employees’ know-how and the learning conditions of juniors (Chassaing, 2004, 2006; Cloutier, Lefebvre, Ledoux, Chatigny & St-Jacques, 2002). Integrating women into a traditionally male workplace means adapting machinery and tools, but also involves relations among coworkers (Messing, 1999; Messing, Seifert & Couture, 2005). It can also be an opportunity to find out how many people have been recruited through temporary agencies.


    After the request analysis, the preliminary investigations give the ergonomist new clues that will help him gain a better understanding of the context in which he is working. What type of facility is it? How does the company operate? What are the facility’s hierarchical and communications structures? The information may be a great help in developing an action strategy adapted to the way the facility does things. A general understanding of the production process, as well as variability factors (season, customers, products, etc.) is also very useful and will lead him to make an informed and convincing choice of work situations to analyse and, more specifically, people and work periods to observe.


    If everyone in the facility, including the decision makers, agrees on the seriousness of the unintended consequences of the work, it may not be necessary to investigate the subject at length. All the more so, since the information is not always immediately usable by the ergonomist and careful reorganization may be required in order to be able to interpret the data (such as an accident log) usefully. On the other hand, it is important to point out that there are two kinds of consequences: on health and on production. In fact, the players in the workplace may acknowledge and agree upon the adverse health effects of an activity without realizing that production is also affected. Showing them that production can also be affected by the problem work situation makes change more attractive.


    If the ergonomist has to convince certain players that there is a problem, he will seek data to prove the extent of the adverse effects on the facility. Table4.2 details the types of data that may exist within the facility, especially about problems affecting production and people. This is extremely important information to bring to the attention of decision makers. It can also be worthwhile quantifying the actual costs of some types of dysfunction, with reference to the literature on prevention or production.


    It should be pointed out that the players and the positions listed in Table4.2 as sources of information are more commonly found in midsized to large companies. In small companies, sources of information will often be people who hold more than one position, like the owner of a small plant who is in charge of both production and human resources, or a worker in charge of protective equipment, who also keeps the accident logs. In such cases, written documentation may be rarer and information will be obtained by talking to these key people. Of course, the company size is an important factor that determines the scope of the preliminary investigations to be conducted to get a picture of the facility and decide on which situations to analyse.


    As Table4.2 shows, the data on workers’ health may have been collected from human resources officers. The data from the facility must also be interpreted cautiously. Are all accidents recorded in the log? How realistic are figures on occupational disease reported to the workers’ compensation board? (They are often just the tip of the iceberg.) How many people are on temporary assignment? Protective reassignment?11 The information may be found in a variety of places and it is always useful to get the opinions of several people, such as HR officers and workers’ representatives. The request analysis enables the ergonomist to see the diverse points of view and understand the relations—even power relations—between players in the workplace. This understanding provides clues about the people the ergonomist should meet to get a true picture of the situation.


    During the preliminary investigations, it’s necessary to visit the workplace to obtain additional information to supplement that provided by the company. To get a general idea of the process, for example, the ergonomist can track the product through every step from arrival of the raw materials to shipping of the product or, track a service like catering or sales from preparation to delivery to the customer. If the work situation involves customer assistance services rather than a product, the ergonomist will focus, for example, on the steps the customer must take to obtain the service.


    Later on during the intervention, the data collected in the preliminary investigations or additional information may be used for the demonstration, especially to convince people of the need to make changes to work situations (Chapter6). Some production data may be quite revealing. For instance, production of a particular item may often come up in accident reports. If so, it may be relevant to know that the product is the company’s chief source of income. In a service company, the ergonomist can look for operations that receive the most customer complaints.



Ergonomists on their work


One problem is really finding the data that the players will find most convincing. So you have to think about what would potentially be most persuasive, yet not too expensive to collect; it has to be cost-effective. You have to collect the data, then you have to process it, which is not always as easy as it might seem. Last, you have to present it—and make it speak.
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    4.3 Learning from Literature


    Another thing the ergonomist can do is read professional or scientific journals to enhance his representation of the problem and find out the methods used and solutions proposed or implemented by other practitioners who have faced similar work situations.


    It’s a good idea to read the literature describing interventions or describing the reality of some workplaces, especially when the ergonomist is tackling a new industry or a new problem. The literature may suggest specific data to look for, given the problem under study, help decide what to do in continuing investigations or suggest tried and tested transformations. Membership in a professional ergonomists’ association provides access to information through local, national and even international networks. Experienced ergonomists know that they must maintain professional contacts, for they are resources that can be drawn on during an intervention.


    Ergonomics journals—PISTES, Activités, Le Travail humain, Applied Ergonomics—sometimes publish case histories or field research. Labour research institutes—IRSST (Quebec), INRS (France), National Institute for Occupational Safety and Health (U.S.)—publish reports on studies on a variety of subjects. Prevention organizations—workers’ compensation boards, sector-based OHS associations, ILO, ANACT (France)—publish reports for workplaces that contain extremely useful information. Last, professional associations—International Ergonomics Association, Association of Canadian Ergonomists, Société d’ergonomie de langue française (French-language ergonomics association), Groupe francophone sur les TMS (French-language MSD group), Journées de la pratique de l’ACE-Québec (ACE-Quebec practitioners’ conference), Journées de Bordeaux sur la pratique de l’ergonomie (Bordeaux practitioners’ conference)—publish proceedings of meetings and conferences where many case studies are presented, often by practitioners. All this information is invaluable, but the ergonomist must know how to interpret it and, most of all, place it in context, because each situation is specific. That’s why training in critical analysis of the literature is very important.


    4.4 Documenting Changes Planned by Facility


    The request to the ergonomist may involve not just solving a problem, but also providing assistance during a transformation project. Sometimes the ergonomist is called in specifically for a transformation project in order to set it up properly and prevent potential problems. In this case, the preliminary investigations will concern the facility’s plans: key players and schedule. At the start of the project, the ergonomist tries to determine how he can fit in an ergonomic approach to the work situations in and, later, what to do throughout the process to achieve a favourable outcome from the point of view of both the workers and production.12 Table4.3 details the information gathered by topic.
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    4.5 Generating New Data


    The work situations to be analysed are often clearly defined in the assignment. But it is possible the ergonomist may have to start by determining for himself which work situations need to be examined. For example, the problems targeted by the company may concern one particular department, but it has 40 different workstations occupied by 150 people. If the players in the facility don’t know exactly how closely work situations need to be examined, or if there is no consensus on selection, the choice of situations to be analysed must therefore be based on data collected on various work situations. The purpose of collecting the data is to target work situations where there are problems before approaching them more specifically. Various types of information, such as those just mentioned (accident analysis, rejection rates, etc.), can be used to target situations, but it is possible to generate new data by, for example, conducting a survey to collect information on painful symptoms experienced by workers or problems encountered in doing their work. The questions must therefore be chosen carefully. (See interview questionnaires in Appendix I.)


    4.6 Categorizing and Analysing Data: Choosing Which Work Situations to Analyse


    By categorizing and analysing the data collected in the preliminary investigations, the ergonomist continues to advance through the funnel process, making choices. In fact, even in cases where work situations have been specifically targeted by the players in the workplace, the ergonomist always has to make choices to decide on his activity analysis units: observation periods (shifts, products, days of week, time of day), people to be interviewed, aspects to be documented, etc. (See Chapter5.) The ergonomist must collect, categorize and analyse the information needed to make those choices.


    Table4.4 lists criteria on which to base the selection of work situations to analyse. It is also advisable to make sure those situations can, in fact, be studied: Are the people concerned willing? Are the decision makers motivated? Is it feasible to make the observations? Is there a real possibility of talking to workers concerned? Observing them? Conducting self-confrontation sessions?


    Occasionally, the ergonomist may find himself in a dilemma, because the facility would like him to study Situation A, while he feels it’s more important or more in line with his values to study Situation B. That’s why it’s very important to present the results of the preliminary investigations to the company in order to convince the players in the workplace and be equipped to analyse the work activity in the situations that appear to be most critical.
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    Conclusion


    During his preliminary investigations, the ergonomist seeks information that will enable him to decide which work situations to concentrate on. Information can be obtained by talking to various players, reviewing existing documentation in the facility and visiting the site. The ergonomist also reads the literature on the subject, especially if the work situations and problems to be solved are unfamiliar. He also attempts to document any changes taking place in the facility that are behind his assignment or affect the work situations he has to analyse. If necessary, he may also use a questionnaire to interview workers and generate new data. Categorizing and analysing all the data collected not only enables him to choose which work situations to analyse, but to get ready for the preliminary diagnosis stage and, more particularly, to choose the activity analysis units, discussed in the next chapter.
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    Chapter 5


    Analysing a Work Situation and Making a Preliminary Diagnosis
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        Core Concepts


        • Once the ergonomist has chosen a work situation to analyse, she concentrates on that. A funnel process (Guérin et al., 2007) gradually leads to the formulation of explanatory propositions (hypotheses), which are the outcome of her analysis of the work situation.


        • The work situation analysis consists in describing the situation and establishing connections between its various components: the workers and their activity, the determinants of the activity (conditions and means available in the workplace, social environment, tasks and requirements) and the resulting effects.


        • By considering different units of analysis, the ergonomist seeks to describe and explain work activity by two main means: her observations and workers’ comments.


    


    Introduction


    As she seeks information in the facility and in the literature to help her choose which work situations to analyse (Chapter 4), the ergonomist, guided by her model of the individual at work, gradually constructs representations of the situations and so can be said to have begun her analysis.


    When she concentrates on a given work situation, the ergonomist must generate new data by two means in particular: on-site observation of work situations and conversations with the people affected, especially the workers in the chosen situation and their supervisor (see tools 5, 7 and 8, Appendix I). To generate data, the ergonomist first documents the work situation by describing its various elements, including the work activity itself, which will help her understand the people performing it. Familiarity with the work activity and its variability is considered essential to identify critical events experienced by workers and relationships between the work situation’s various aspects. The ergonomist may then go on to formulate hypotheses concerning the relationships between determinants and activities and their consequences. These explanatory propositions become part of the preliminary diagnosis submitted to the players in the organization.


    In this chapter, we first discuss the concept of work situation with reference to the model in Chapter 1, specifying the various aspects. We go on to present three methods used: (1) a breakdown of the activity in order to document the actual work activity; (2) a combination of making observations and eliciting comments with the goal of understanding the work situation from the point of view of the people carrying out the activity; (3) open-ended data collection followed by focused data collection. We then describe in greater detail what the ergonomist does to analyse the work situation and come up with a preliminary diagnosis.


    5.1  Work Situation: A Concept for Describing and Understanding Activity


    As we need to discuss the work situation now, it is important to define what we mean by the term and refine our use of it. After the initial investigations, the ergonomist chooses one or more work situations for analysis: a department where employee turnover is constant; a workstation where many people have been injured; assembly-line supply workstations where the workers complain of a shortage of materials; a customer complaints office where workers are under a lot of stress; teaching support staff in a school, etc. But just what is a work situation?


    5.1.1  Work Situation: Condition and Relationships


    According to the Merriam-Webster Dictionary, a situation is “the way in which something is placed in relation to its surroundings; position with respect to conditions and circumstances; relative position or combination of circumstances at a certain moment.” In French, situation is defined as a “condition of a thing, a group, in relation to given circumstances, in a given sphere” (Le Petit Larousse Illustré, 1998) or a “general, concrete relationship between a living being and its natural habitat, and particularly a human being and his social and historical setting” (Larousse Encyclopédique, 1991). We use the term with reference to both condition and relationships.


    The condition and interrelationships of all the aspects of the work situation, which are represented in Figure 1.1 (Chapter 1) and detailed in Table 5.1, are considered. Furthermore, although a person’s work situation has a set of characteristics, the person and his activity are also an integral part of the work situation. This goes back to the concept of the person’s active role in the work situation, discussed in Chapter 1.


    For example, a print shop’s OHS committee asks an ergonomist to come in and has already targeted a work situation: the computer graphics department.13 A lot of computer graphics designers are complaining about the stress of delivering orders on time and the employer has trouble keeping employees. In addition, one employee, who is also a trainer, is off work because of severe upper-back and right-shoulder pain (Results and effects, Table 5.1). The work situation comprises the following conditions: the company guarantees customers very fast turnaround times, customers frequently ask for corrections and according to the company mission, it is important to make them all, management tries to keep up with the latest hardware and software, overtime is mandatory and designers are allowed to divide up work among themselves (Work setting determinants).


    A description of the activity reveals that there are extremely busy periods when workers even eat in front of their screens. Some employees seem to spend most of their time making corrections for customers. Others systematically select the colours for all orders and end up doing a great deal of overtime; their work demands intensive, finicky use of the mouse. A comparison of operating methods reveals that experienced designers ask customers a series of questions when they place their orders (Individuals at work). This condition of the situation is a starting point for questions about the relationships between the various aspects described. A whole series of questions having to do with the description of the work activity uncover the workers’ self-regulation strategies and their relationships with initially unsuspected determinants. The ergonomist discovers that the questions experienced designers ask clarify the customers’ requirements, greatly reducing the number of fixes required after the first proof. This strategy has not been passed on to junior employees, whose training appears to be minimal. A lack of training is also the reason only a few designers are familiar with the latest colour-selection software. That’s why they end up doing it for all customers and are forced to work a lot of overtime, like the employee now on sick leave. The designers’ latitude to divide up tasks among themselves is therefore used solely to get work done on time, not to balance out the tasks so all the designers are subject to the same variety of constraints. The time needed for training and communications between the designers and with customers is thus one of the determinants targeted for improving the work situation.


    This example shows that a work situation is a condition experienced by the people in a particular work setting—that is, a particular configuration of determinants—which can be described in terms of its various aspects. The relationships that develop between people and the work setting, as evidenced by workers’ individual self-regulation processes, in particular, are also part of the work situation. We will come back to this point.


    Table 5.1 lists the various aspects of the model of the work situation, focusing on the individual at work (Figure 1.1, Chapter 1). The table, while not exhaustive, provides greater detail on the types of information that can be collected. Much of this information may have been collected during earlier investigations leading to the definition of the assignment and to the choice of situations to be analysed: the organization of production, the company’s social structures or culture, the frequency of accidents by department, the characteristics of customers, variability factors and so on. Yet it is necessary to collect data more specific to the work situation being analysed and, in particular, data more precisely documenting the aspects (determinants) that are increasingly suspected of being related to the problems encountered in carrying out the work activity and to the effects on the person and the results of the work.


    In other words, not all the aspects listed in Table 5.1 are equally important and the degree of detail required depends entirely on their relevance to the progress of the intervention and the possibilities for transformation. Yet to maintain a systemic approach and make a wise choice of investigations to be done, the ergonomist must keep all aspects of a work situation in mind as potentially worth documenting. Some aspects are essential. For example, difficulties and health problems experienced by workers (Results and effects) are a very important starting point and the analysis of individuals at work is an essential way to determine the choice of investigations to be done of the different types of determinants.
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    Let’s go back to the example of the computer graphics designers’ work situation. The fact that somebody is off work because of an upper-back and right-shoulder MSD is already an indication that the ergonomist should pay attention to the use of the right arm in the work activity, as well as the static nature of the posture (physical component of work activity). The determinants related to the workstation set-up and the features of the equipment will obviously have to be taken into consideration. Yet the possibilities for transformation in this area seem limited. The company’s OHS officer has carefully followed the advice of the sector-based OHS association on workstation set-up and very few changes there can really improve the situation. Also, a combination of musculoskeletal symptoms, stress and high turnover in the department are known consequences of the work. Furthermore, analysis of the designers’ activity leads the ergonomist to much broader considerations. Her analysis of the variability of operating methods by the designers’ characteristics (experienced/inexperienced in talking to customers; trained/not trained in using new software) enables her to target other determinants on which it will be possible to act to reduce the physical, cognitive and social constraints of the activity. The ergonomist continues her investigations, describing the relationship the experienced computer graphics designers establish with their customers in much greater detail. She also tries to gain a better understanding of how the computer graphics designers are trained.


    Her findings constitute the preliminary diagnosis. By circulating it, the ergonomist helps change the way the players in the workplace look at what computer graphics designers do. For example, the head of the company is forced to consider that the quality of customer service depends on the time spent on training, communications and balanced distribution of tasks, as well as good working conditions for employees. Next, different projects could be carried out: a protocol comprising a series of questions for customers could be developed for the benefit of all the computer graphics designers to limit the time spent on corrections and reduce stress; all the designers could be trained on the new software so the tasks can be allocated more evenly and the physical and cognitive demands varied; a sheet listing keyboard shortcuts could be posted at every workstation to help the designers learn to use the mouse less; research on new equipment could lead to testing that might improve the workstation set-up.


    5.1.2  Activity Analysis Units


    Before going on to look at how the ergonomist takes stock of various aspects of the work situation and makes connections between those aspects with a view to coming up with a preliminary diagnosis, it’s a good idea to get a better grasp of what the funnel process is all about. In the above example, the work situation of the computer graphics designers in the print shop was targeted for the ergonomic intervention and the situation was described in general terms. Yet a thorough understanding of the situation requires a description of several activity analysis units.14 An analysis unit is a particular configuration of various aspects of a work situation. Analysis units are chosen from among a number of possible cases. An analysis unit is a particular case, but not all cases are treated as analysis units.


    As can be seen in the model shown in Figure 1.1 (Chapter 1), work activity is the crucial aspect to document, and all the other aspects that influence it (determinants that constitute the work situation) or are consequences of it (outcomes of work done, effects on health and production of goods or provision of services) revolve around it. The ergonomist’s primary concern is thus to describe the work activity and gain an understanding of the various components (physical, mental and social), while at the same time considering that the activity is that of a person with individual characteristics. When the ergonomist is looking at the basic unit of analysis, she is describing a person at work, based on what she observes on site and what the worker tells her. The ergonomist examines some pieces of actual work, samples that will become activity analysis units. The first activity described is thus that of a single person at a given point in time and in a given context, even though many activity analysis units—different times, places, etc.—will be necessary to understand the work situation (Figure 5.2). If the person’s activity includes continuous communication with his work team or anyone else, an examination of the activities of those other people will be useful. Several activity analysis units can then be studied in parallel.


    By documenting several activity analysis units, the ergonomist will be able to compare different workers’ operating methods or note variations in one worker’s activity in different working conditions, and thus increasingly improve her understanding of the overall work situation. This goes back to the image of the jigsaw puzzle seen in Chapter 2, and shows how the addition of puzzle pieces gradually fills out the picture.


    Table 5.2 illustrates the units of analysis the ergonomist may use. Each of them may be used in a specific observation period, as we shall see in the next section. Yet the ergonomist goes beyond what is merely observable, keeping in mind the different aspects of a work situation (Table 5.1). Table 5.2 shows how the ergonomist was able to analyse the work activity of two people in similar conditions (line 1), allowing her to compare their operating methods in those conditions. She was also able to observe the same person in different work settings: Worker 1, in Room 1, on Monday during the day, in a slack period, and again in Room 1, Friday evening, with last-minute rushes. Worker 1’s work activity was also analysed in combination with the activity of Worker 2, who worked with her to perform the same tasks (bottom row).


    Thus each activity analysis unit represents what might also be called a specific configuration of the work situation experienced by a person in a particular time and place, as recorded by the ergonomist. That’s why each square contains the picture of the model of the work situation (Figure 1.1, Chapter 1): each unit analysed reveals the situation in terms of its condition and the relationships between its aspects.


    Of course, the more complex and/or variable the situation, the more activity analysis units the ergonomist will need to gain a good understanding of the work situation and establish connections between its various aspects (preliminary diagnosis). If the work situation is only one workstation occupied by a single person and there is only one shift, obviously less analysis is required.


    The importance of examining workstations downstream or upstream of the one being analysed to properly describe the various aspects of the work situation (e.g., interdependency with other workstations, coordination between team members or different positions) should not be underestimated. Once the preliminary investigations (Chapter 4) have enabled the ergonomist to document variability factors, she may also need to consider several activity analysis units for the same person to describe the work in different settings. In addition, even in work settings that look similar to the ergonomist at first, a person can vary his ways of doing things a great deal. This variation can be explained by the variability of the person’s internal condition (for example, end-of-day fatigue manifested by pain in the left shoulder) or perceptions of the work to be done (for example, feeling of not doing enough), but also the variability of conditions the ergonomist has not yet identified, such as supervisor’s presence or absence, seasonal products, dull blade, information received from coworker, slippery floor, etc. It’s always worthwhile comparing operating methods to identify determinants of the work activity, so it’s always advisable to look at several activity analysis units.
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    Of course, a work situation may be very complex, involving, for instance, several workstations occupied in rotation by several people whose work has to be coordinated over several shifts, making a large number of different products. A work situation selected after initial investigations can also correspond to only one particular position, but with highly variable activity, as in the case of orderlies who are partly on call and may, from one day to the next, see outpatients with a wide range of pathologies or work in the extended-care ward. In such conditions, the ergonomist must be able to choose the activity analysis units that give her a good enough picture of the situation to formulate a preliminary diagnosis leading to transformation plans without spending too much time describing every single possible case experienced by workers. The back-and-forth with people concerned—workers and supervisors—helps the ergonomist select the best activity analysis units.


    The ergonomist has to advance through a funnel process to avoid getting bogged down in endless data collection. Her first goal is to form a general impression of the situation and she conducts most of her observations and conversations with the workers at their workstations when the opportunity arises. But the results of these first steps will lead her to gradually home in on specific activity analysis units.


    Before we discuss the ergonomist’s possible actions during the work situation analysis, let’s take a look at her methodological guidelines.


    5.2  Guidelines for Ergonomist’s Actions


    In Section 5.1, we saw that a work situation consists of interacting aspects, which suggests that any work situation is by nature a complex system. Keeping this complexity in mind, the ergonomist must move ahead with the intervention so that she can, while taking a systemic approach, specifically target aspects of the work situation that may be the cause of the problems encountered by the key players. The ergonomist develops the understanding of the situation she needs for the intervention by performing the work activity analysis. She conducts different types of interviews, observes the work activity and seeks information on aspects of the situation potentially related to problems encountered. The ergonomist’s actions to develop a preliminary diagnosis follow three major methodological guidelines: the need to describe and explain the activity; the essential combination of observations and workers’ comments; and open-ended data collection followed by focused data collection.


    5.2.1  Describing and Explaining Work Activity: Importance of Breaking It Down


    At this stage, where the ergonomist is trying to understand the activity and target the aspects of the work situation on which it will later be necessary to act to make improvements, the main purpose of her actions is to enable her to describe and explain, and more specifically, to gain a better understanding of the how and why of the activity. Both description and explanation are necessary goals of interviews with workers and observations of the activity. This goes back to the definition of the work situation given at the beginning of the chapter, which talked about the condition and interrelations of the various aspects.


    We are careful to distinguish between them in order to focus on the importance of describing the how of the activity. It is tempting to focus too soon on why without having properly understood how. Taking the time to break down or describe the activity enables the ergonomist, first, to determine the various aspects of the activity (physical, mental, social) and, second, to expand the field of investigation of the whys (seek determinants).


    By describing the activity, the ergonomist gets a grasp of the actual work and goes beyond the representations held by the players in the workplace. This is where ergonomic intervention makes a considerable contribution: it clearly shows what the actual work consists of and thus changes the various players’ representations of it. This is frequently a necessary condition of change in the workplace.



Ergonomists on their work


I always paint a picture of the work activity. For me, one of the most important things to do is to “smash” representations. When I present the results of my work activity analysis—that’s when I can change people’s representations.




    For example, lab workers do different tests and their instruments must be sterilized after each use. Ergonomists are called in when the time for each test increases, because the employer doesn’t want to hire more staff. An analysis of the lab employees’ work activity shows that the amount of time per test hasn’t increased, but the number of tests has. The workers explain that they must redo the same test once or twice (actual activity), because contamination is occuring much more often (determinant). As the ergonomic intervention continues, the focus shifts to the sterilization department, where employees have an extremely precise sterilization protocol for each type of instrument. Analysis of the employees’ activity, by describing each of the operations, reveals that they are following just one protocol— the shortest—for all types of instruments (actual activity). That’s because it’s the only one that allows them to meet production demands (determinant). Employees therefore opted for that one, unaware of the consequences of their choice on the sterility of the different instruments (determinant).


    This example shows how important a description of the activity is in transforming a work situation. It also shows how the focus of an analysis can shift from the chosen situation to a situation upstream that reveals a determinant with a significant influence on the activity.


    5.2.2  Observations and Comments: Essential Combination


    There are two especially important sources of data for an activity analysis: the ergonomist’s observations, which are facts seen from an outsider’s point of view, and the workers’ comments on their activity, which are an insider’s point of view (Figure 5.1).
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    Observation alone is not sufficient to become aware of this reality, as work activity is not just what can be seen and observed. Reasoning, information processing, planning—these can only really be discovered through the workers’ explanations. Their comments also give the ergonomist access to their operative psychological representations, to the meanings of actions taken, to possible actions not taken that are also part of the activity. They are therefore essential to the description, the breakdown, of the work activity. They also allow the ergonomist to discover the skills actually used, informal requirements, problems anticipated or risks.


    The workers’ comments complement the ergonomist’s observations, providing a better understanding of the activity for each unit of analysis chosen. The number of units of analysis (Table 5.2) is necessarily limited by the amount of time the ergonomist has to investigate. The workers’ comments situate the units of analysis, the cases observed, in relation to their activity as a whole. In her interactions with the worker, the ergonomist’s units of analysis serve as a reference point for comparison with other particular configurations of the work situation.


    Similarly, consequences of the activity, such as fatigue or pain, may not be observable by an outsider. The worker’s comments provide the first connections between the determinants, the work activity and the effects of the work, because the worker himself is central to those interactions. So comments cannot be separated from observations and are essential to the activity analysis because they shed light on self-regulation strategies, skills used, “hindered” activity (Clot, 1999, 2008), and so on. The ergonomist must hear everything the worker says, be aware of what remains implicit and informal and make it easier for him to put things into words by asking the right questions and being open-minded. The ergonomist must also be aware that people may develop psychological defences (Dejours, 2000) that make it hard to talk about sensitive subjects, like real workplace hazards, relations among coworkers or certain characteristics of customers.


    Figure 5.1 also shows different types of observations and comments. They will be described later.


    5.2.3  From Open-Ended Data Collection to Focused Data Collection


    Considering that the work activity analysis will guide the ergonomist’s actions, she must try to start it as early as possible in her intervention, that is, as soon as the work situation is chosen. At first, whether in observations or initial interviews with the workers performing the activity, the ergonomist’s data collection is open-ended. In other words, she doesn’t seek just predetermined information, but rather tries to become broadly familiar with the activity and people who carry it out, while remaining attentive to the activity’s possible determinants and consequences. In this way she can take a systemic approach, looking at the various aspects of the work situation as a system.


    At the outset of the work situation analysis, the most useful means of collecting data are event logs (Section 5.3.2.1) and initial interviews (Tool 5, Annotated Questionnaire for Initial Interview with Worker, in Appendix I). They enable the ergonomist to gather as much information as possible. By organizing this information, the ergonomist can situate the various activity analysis units in a table like Table 5.2, thus grouping several pieces of the jigsaw puzzle.


    For example, a hospital OHS committee has targeted the laundry room because of a number of recent incidents and high tension between employees, who complain about each other’s work. After preliminary investigations (Chapter 4), the ergonomist knows that in the selected work situation, there are senior workers (with more than 15 years on the job) and junior (less than 3 years). She knows that the only women are among the older workers. She has also found out that the workers rotate through all the workstations and that Monday is the busiest day, because no one works on Sunday and the dirty laundry piles up. The ergonomist has limited opportunities to meet the workers for an initial interview, because there is no one to replace them during the 30 minutes she needs.


    After visiting the laundry room and being introduced to all the employees, the ergonomist says she’d like to talk to four people: two workers with more than 15 years’ experience (one woman and one man), and two others, one with 3 years and one with less than a year of seniority. In the initial interview, the ergonomist asks each worker for permissions to observe them. From these interviews, she learns that all the workers have problems sorting dirty laundry. The ergonomist chooses her observation periods so that she can observe each of the four workers at the sorting station. She also decides to conduct her observations on different days of the week, specifically including Monday. Her first table of activity analysis units (Table 5.3) is therefore organized in accordance with a selection of particular configurations of the work situation on the basis of the information she has so far.
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    By observing the selected people, the ergonomist can discover new aspects she hasn’t heard of before, like the fact that workers time are always assigned to a station in pairs. In addition, while observing the first activity analysis unit, she notes that Worker 1 organizes her entire activity in conjunction with Worker 2. Teamwork thus becomes a factor worth taking into account, and she also notes the activity of Worker 2.
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    Later, observing Worker 2 on Wednesday, as planned, the ergonomist expects him to team up with Worker 3. But despite being on the same station, they don’t work together. She notes the same thing when observing Worker 3 on Wednesday: he doesn’t work with Worker 1 and, what’s more, Worker 1 refuses to work at the dirty-laundry sorting station. This gives the ergonomist new questions to ask workers in the interviews, and those questions lead the ergonomist to choose new activity analysis units to collect increasingly specific data.


    5.3  Making a Preliminary Diagnosis


    Now that we know the main lines of the ergonomist’s analysis, let’s look at how she arrives at a preliminary diagnosis. Table 5.5 provides a summary that will enable us to discuss each of those actions in further detail.
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    5.3.1  Conducting Initial Interviews on Work Situation


    It’s essential to meet workers in the chosen work situation and their immediate superior. If appropriate, the ergonomist may also meet with other players in the workplace who are not as close to the situation being studied, but may have something to say about it, especially if they may be affected by possible transformations, in order to enhance the description of the work situation. Examples would be workers or supervisors on workstations upstream or downstream, people in charge of maintenance or those who define work (i.e., draw up assignments, schedules, production standards). It may also be worthwhile talking to a union representative familiar with the issues surrounding the work situation, who can provide information.


    5.3.1.1  Initial Interviews with Workers


    For the ergonomist, interviewing workers at the selected workstation is a basic action in constructing the intervention. When several people occupy the same workstation, it is hard to tell how many should be interviewed. Experienced practitioners consider it important to have workers from each shift, men and women, with different amounts of experience, who represent a variety of characteristics of the target population (height, symptoms, training, etc.).


    The initial interview with a worker is especially important. It is the best time to create the atmosphere of trust essential to carrying out an ergonomic intervention. The interview is the ergonomist’s first opportunity to put herself in the worker’s shoes in order to gain a better understanding of his experience. It makes the ergonomist more aware of certain problems and helps her carry out her observations more efficiently by choosing activity analysis units well and paying attention to certain aspects of the activity or parameters of the work setting. It is therefore important to let the person say what he wants to, in the order he wishes, while making sure that all chosen topics are covered during the interview. The ergonomist’s primary role here is to listen and then ask the questions that will enable her to gather the information needed or to gain a better understanding of what the person means. Later in the book, there is advice on conducting interviews and an example of a questionnaire to use (Tool 5, Appendix I).


    There is also the question of whether it is better to approach workers and interview them first, then observe them, or vice versa. An initial site visit can enable the ergonomist to understand the facility operations or the production process, but before she observes anyone in particular, the person must be made aware of and agree to the objectives of the ergonomist’s intervention and observations (code of ethics).15 The initial interview is a good time to provide workers with all this information. The interview is very useful in ensuring that observations are effective, and experience has shown that when members of the helping professions are concerned, it is absolutely essential to meet with them first to discuss observation methods. The presence of clients or patients during observations raises ethical issues that must be discussed beforehand with the person being observed and the hierarchy.


    5.3.1.2  Interview with Immediate Superior


    The immediate superior is often the first person the ergonomist talks to about the work situation. The supervisor’s contribution is essential to an understanding of departmental operations. The supervisor is also the one who grants access to workers, permits observations and decides on each worker’s availability for interviews. At this stage, the interview with the supervisor goes further than the meeting that took place during the request analysis (see Tool 7, Appendix I).


    The supervisor is aware of the performance expected of his department and each workstation. He may also be familiar with problems experienced by workers, especially those affecting the organization as a whole. In the case of the laundry room workstation analysis, if the supervisor himself has worked at the stations being studied, he knows what special skills are required. Absenteeism is a real problem for him. He has trouble finding replacements and then receives complaints about quality of cleaning.


    In addition, middle managers like supervisors or coordinators can provide written and oral information on how production work is organized: scheduling, task allocation, team meetings. The coordinator of a homemaker service is the one who tells the ergonomist that homemakers don’t attend meetings where their clients’ service plans are drawn up. A supervisor in a box factory can say that the production timetable varies a great deal and is busiest in fall and spring.


    If the supervisor has been working in the facility for some time, he also knows what changes have been made and what solutions have already been tried. For example, a hospital unit head might say that caregivers don’t use the equipment purchased to help move patients. This suggests to the ergonomist that purchasing equipment is not enough and she will have to focus on understanding why existing equipment is not being used. Information collected from the supervisor is, of course, valuable to describe the work situation, but it is also useful to steer the intervention and determine what to do next.


    5.3.2  First Observations of Work Situation


    Observation can be defined as “attentive consideration of facts in order to understand them better and collect information about them” (Loubet del Bayle, 2000, p. 23). It is one of the best ways for the ergonomist to gather facts that can be put together and associated with people in the facility’s existing representations. The first observations are most often open-ended (Guérin et al., 2007), meaning that they are conducted without a formal protocol, although they may be increasingly focused as the preliminary diagnosis is prepared. The first observations can take place at an off-peak time, when it will be possible to get acquainted with the person performing the activity, or at an extremely busy time, when the person can be observed under stress. More in-depth observations will be prepared by first establishing a well-defined investigation protocol for particular aspects of the activity and/or more targeted work settings and will often generate quantitative data. In-depth observations are generally associated with later stages of the intervention, although they can help persuade the players in the facility of the accuracy of the preliminary diagnosis. (See Chapter 8, Delving Deeper into Work Activity.)


    As an observer, the ergonomist needs certain skills: sustained attention, the ability to put herself in another person’s place, the ability to note the time and events quickly. And she must learn to fade into the background so as not to disturb the work as it usually unfolds. In cultivating her sense of wonder, the ergonomist is also preparing herself to reveal hidden aspects of the work in preparation for the postobservation self-confrontation session with the worker. The back-and-forth between observation and interviews is very important.



Ergonomists on their work


When I’ve got a good representation of how the activity is performed from observing the workers, I ask one who’s willing to describe what he is doing as if I were a new employee and he had to show me how to do it. That way I can make observations and elicit comments.




    5.3.2.1  Observation Records: Activity Logs


    For the first observations, the ergonomist’s preferred tool is the activity log, of which there are two types: event logs and operation logs.


    Event logs


    An event log contains very open-ended observations, because while writing it, the ergonomist is learning about the overall work situation. She tries to note different types of facts in real time. The log is a record of events (e.g., actions, communications, incidents, changes in the work environment or organization) as they occur, with times noted. It is an excellent way to get to understand the activity in context, by trying to gather information on the various aspects of the work setting. Each event log is a sort of activity analysis unit, as explained at the beginning of the chapter.


    When the event log concerns an entire shift, it is called a shift log. For practical reasons, an event log usually covers more than one period of the workday, but it is always useful to get a picture of a full workday. Keep in mind that these observation periods must be long enough to allow the ergonomist to immerse herself in the workplace so as to get a picture of the activity as it unfolds in the variable work setting. Given that they are “samples” of work taken at specific times, it is important to situate the selected activity analysis units with respect to the work as a whole. That’s one of the reasons the observations must be confirmed by the people observed. A pencil-and-paper record made on site is often the most appropriate method for open-ended observations.


    While writing the event log, it’s preferable for the ergonomist to fade into the background so as to be able to witness the reality of the usual situation. It’s easier to create those conditions when the period covered by the event log is long enough for the people being observed to forget that the ergonomist is there. That’s why it’s better for the worker to talk about the work situation after the event log has been kept, with the help of the log, which is an activity analysis unit.


    The ergonomist must then analyse the notes she took in the event log. The ergonomist may first focus on the worker’s operations and actions, that is, everything he does (or avoids doing), which adds up to his activity. The ergonomist attempts to connect each operation to an objective the worker is trying to achieve. Some of them—the various tasks assigned by the facility or that the person has described in the interview—are known, but some are hard to relate to any of the tasks identified thus far. For example, the worker being observed may take a screwdriver out of his pocket and start adjusting his machine. He has made it his task to do a certain amount of maintenance, in order to prevent incidents. Is this task recognized by the company and taught to new employees? This breakdown of the activity in the event log helps the ergonomist spot discrepancies between tasks prescribed by the facility, those described by the person interviewed and those observed.


    Then the ergonomist tries to figure out the logic behind the work so as to be able to construct the operation log (described below) and recognize the worker’s cycles, changes of location, repetitions, interruptions, sequences, simultaneous events, changes of pace, rest periods, anticipations of incidents, recoveries, etc.


    Last, among the time-stamped events that constitute the event log, there may be particular conditions that are recognized as potentially influencing the work activity, such as changes in quality directives on a manufacturing line or a massive influx of customers into a supermarket at a certain time of day. So it’s the ergonomist’s first opportunity to look for possible activity determinants: aspects of the work situation that influence the activity and on which it will be possible to act to improve the work situation. Parts of the activity may remain puzzling, and this first analysis may make her wonder about some things. It’s interesting to note them for discussion at the confirmation (self-confrontation) session.


    For example, an ergonomist is asked to help prevent MSDs in a sewing shop where there are an increasing number of cases of shoulder tendinitis and several experienced sewing-machine operators have quit.


    Work starts at 7 a.m. The ergonomist arrives at the factory about 6:45. She plans to spend the entire day observing. She goes over to the supervisor to say hello and ask about what is going to be produced that day. As she moves through the shop, she notices that a number of operators, including the one she had asked to observe for the day, are already at their workstations. She finds the supervisor talking to an operator, who seems to be complaining about having to sew the leftovers from the day before, consisting of the pieces that are hardest to put together.


    After meeting with the supervisor and greeting the worker to be observed, the ergonomist takes up a position out of the way and begins to write the event log.


    The ergonomist notes as much information as possible (tables 5.6 and 5.7), but the amount of information obviously depends on how fast the events take place and how quickly she understands them. Some notes and questions may be added a little later.
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    The ergonomist decides to observe Worker 2 while waiting for Worker 1 to come back. Worker 2 agrees and says she’s been at her workstation for two months.


    [image: Table 5.7]


    The ergonomist continues to observe Worker 1 all day and notes that she is very often interrupted. At some point, every one of the 10 workers in the department comes over to ask her advice. As she observes Worker 1, the ergonomist continues to note whenever Worker 2 has to replace broken thread. She later notes that Worker 2 asks Worker 1’s advice on thread and changes her bobbin again. The ergonomist wonders why Worker 2 has to replace broken thread regularly, while Worker 1 never does. The ergonomist decides to ask the two workers if they will allow her to videotape them.


    With these activity analysis units, the ergonomist has learned about a number of aspects of the work situation, but doesn’t yet fully understand the various connections between them and how they may be important in improving the work situation. Analysing the event logs, the ergonomist first tries to identify the person’s different tasks or objectives (see Chapter 1), some of which may not be clearly recognized, such as supporting coworkers, as Worker 1 does. The ergonomist tries to match a task to each of the first worker’s activities (Table 5.8).
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    It appears that this worker, who has many years of experience, is a very important resource person in the shop. Analysis of the event log raises a series of questions to ask at a meeting with the worker and her supervisor. Also, analysis of the second worker’s event log raises all sorts of questions about problems encountered by younger workers. The ergonomist identifies many potential determinants: batch type, thread type, machine maintenance, training new workers, learning conditions. While writing the event logs, the ergonomist has also observed differences in the two workers’ operating methods, without fully understanding the differences and their potential significance. Given the pace of the work, it was impossible to stop the workers to ask them questions. Analysis of the videos may give her a better understanding of other aspects of their work activity.


    Operation log


    The operation log is a record of the different steps in a given work activity. An operation log can be kept for each of the person’s tasks. It’s a description that is written after gaining an understanding of how the activity unfolds. It can be based on the event log, but in order to fully understand the steps the ergonomist often needs to question the worker as he performs his activity. With the operation log, the ergonomist will be able to compare different workers’ operating methods or compare the same person’s operating methods in different configurations of the work setting.


    The event log is primarily a complete transcript of the various events the ergonomist has noted during the observation period, both what the person under observation has done and the changes that have taken place in the work setting. At the same time, the operation log is a compilation, a stripped-down record that documents how the person goes about performing his activity, how he organizes the various steps in his work, his various tasks. An operation log may seem easy to confuse with a procedure sheet that can be found at workstations in some workplaces, but the ergonomist’s operation log is based on the workers’ observed activity as it unfolds: in other words, on the practical reality of the work situation.


    A video, which makes it possible to note data after the fact, is extremely useful when the ergonomist just starting an intervention is having trouble understanding everything that is going on, when operations are taking place much too quickly for her to be able to describe them in order, or when people at work can’t be questioned. With a video, a worker’s explanations as he is doing the work can be recorded. The zoom lens allows the observer to be farther away from the worker. Video can also be a good way to elicit comments from workers on their activities after the observation period.


    In the example of the sewing-machine operators, the ergonomist’s operation log better describes the operating methods of each of the workers thanks to the video recordings. As we have seen, the ergonomist noted in the event logs that both workers performed the following operations, without really understanding why it took them different amounts of time and what the problems were:


    1. Pick up piece of fabric from table 1.


    2. Pick up piece of fabric from table 2.


    3. Sew two pieces together.


    4. Place sewn pieces in basket on floor.


    In watching the video of Worker 1, the ergonomist first notes that she performs operations 1 and 2 simultaneously: she picks up the piece from table 1 with her right hand and the piece from table 2 with her left hand at the same time. She first joins the two long, narrow pieces by bringing her hands together. She then raises her left hand over her head, holding both pieces of fabrics, while her right hand slides down to a precise spot on the strip. She then places the ends of the pieces under the sewing-machine pressure foot and sews the strip all at once. Then she picks it up and places it in a basket in such a way that the strips don’t get tangled up. The placement appears to be very controlled.


    Worker 2 carries out the first two operations one after the other, looking at the pieces as she picks them up. She joins the ends of the two pieces of fabric, places them right under the pressure foot and starts sewing. About halfway through, she stops sewing, matches up the two pieces of fabric and finishes sewing the strip. She then places the strip in the basket, but sometimes straightens it afterwards. The ergonomist notes that whenever the thread breaks, the worker has just started sewing a strip.


    Video-based activity analysis helps the ergonomist refine her operation log, spot a number of differences between the two sewing-machine operators and note the repeated high flexion of first worker’s shoulder. But several questions remain unanswered. Now she needs to meet with the workers to find out more.


    5.3.2.2  Collecting Workers’ Comments


    Comments are necessary to understand why a worker adopts one operating method rather than another and to make sense of observations. But a worker’s explanations are not necessarily easy to get. It can be very difficult to put into words the manual skills developed over the course of many years, reflex actions, or information absorbed by sight, touch or hearing, for example. Workers rarely mention such things spontaneously, and so the ergonomist must adopt a special method of questioning. Vermersch (2008) has written very usefully on explanatory interviews.


    There are two main types of comments on the activity: (1) simultaneous, which are made while carrying out the activity, and (2) postobservation (Figure 5.1).


    Workers’ simultaneous comments provide explanations in a practical work situation when the operator is on the spot to provide his opinion and the ergonomist is also there to understand (Guérin et al., 2007, p. 231; De Montmollin, 1986; Rabardel, Folcher & and Le Joliff, 2002). In particular, when writing the operation log, the ergonomist can ask the worker to describe what he is doing as if he were showing her how to do it. The ergonomist can ask the person to explain certain characteristics of the work that cannot be observed, like what he is trying to accomplish or what type of information he is looking for. She can also ask him to clarify some aspects of his cognitive activity, such as the information he looks for while performing it to spot incidents and control his actions, and the thinking behind his decisions. However, these prompted comments may disrupt the activity and thus modify it. Furthermore, the degree of attention demanded by the activity, the complexity of the explanations and the noise level at the workstation may make it difficult for the worker to comment while working. A self-confrontation session (Theureau, 2000, 2004) based on observation records (audio or video recordings of activity, written event and operation logs) can be a good way to elicit comments.


    Collecting comments after the observation period, in what is known as a self-confrontation session, means the activity can unfold uninterrupted. The ergonomist presents her observation record or video and asks the worker to comment on his activity. The worker explains what he’s doing, could have done or not done. For these comments to be successful, the worker should be able to rely on concrete indicators to remind him of the circumstances and the sequence of his actions and decisions. Self-confrontation enables the ergonomist to gain a better understanding of how the activity unfolds, and the worker’s intentions and objectives. It enables her to discuss the meaning the worker gives to the activity and his affects.16 It also places the activity in the general context of the work and the corporate reality.


    For example, when the worker sees how his activity unfolded, he can provide clarification of events in the log that are not really typical or frequent events that didn’t happen to take place that day. This situates the day in relation to the work in all its variability. As mentioned, the worker’s reasoning, indications sought and information absorbed can be added to the description. This provides the ergonomist with an opportunity to get answers to questions and explanations of things she’s been wondering about.


    Mutual self-confrontation (Clot, Faïta, Fernandez & Scheller, 2000), in which one worker comments on another’s work, is another possibility. This method has been used very successfully to elicit expressions of practical knowledge17 from experienced people by having them watch novices in action (Authier & Lortie, 1995; Chatigny & Vézina, 1995).


    In the case of the two sewing-machine operators, the ergonomist holds a self-confrontation session with each of them. She also requests Worker 2’s permission to show the video of her activity to Worker 1. It isn’t possible to talk to both of them at once.


    These self-confrontation sessions shed new light on the activity. The ergonomist learns from Worker 1 that, aside from the thread quality, there are a number of reasons thread might break. One factor is machine maintenance, which is no longer taught to new workers. The worker tells her that the sewing machines are old and maintenance is increasingly important. Moreover, some machines are more worn than others and more difficult to maintain and use. The senior workers know which ones they are and avoid them. Worker 1, however, speaks of her machine, one of the oldest, with pride. In fact, she’s the only one who can get it to work properly. She has developed ways of keeping it running and keeping the thread from breaking. She also explains the importance of starting up slowly and controlling the speed with the pedal, especially at the beginning of the seam. Worker 2 has never heard of this strategy.


    Worker 1, watching the video of Worker 2, immediately notes that she doesn’t pick up both pieces of fabric at the same time. She explains that it’s not necessary to look at them one after another when picking them up: you just have to learn to feel the notch at the end of each piece to be able to pick them up at the right place and match the notches. She then shows the ergonomist how she immediately places her right hand on the second notch on each piece so she doesn’t have to stop sewing once she has started. The ergonomist points out the position of her left shoulder as she lines up the second two notches: this strategy does appear to save time, but the repetitive motion puts her shoulder at risk. Worker 1 explains that she is constantly being interrupted by coworkers and that she would never finish her batches if she didn’t do it that way, despite increasing shoulder pain throughout the day. Then she shows the ergonomist her method of placing the strip of sewn fabric in the basket properly with one simple, easy gesture.


    It’s worth noting that, unlike comments made at the workstation, self-confrontation sessions, in particular using video, take extra time that workers cannot always give. That’s why it’s important to be well prepared for the session. To be more efficient, the ergonomist can try to put off preparing the preliminary diagnosis as long as possible by gathering and analysing all the information obtained so far, as explained in the next section (5.3.3). The self-confrontation session thus also serves to confirm some of the ergonomist’s preliminary diagnosis hypotheses with the worker (Section 5.3.4).


    5.3.3  Analysing Results and Making Connections Between Various Aspects of Work Situation


    At this point, the ergonomist’s work consists in going over all the data on the work situations collected from the initial interviews, observations and workers’ comments of different types, or from company documents or the scientific literature. It’s time to go through it all and try to make sense of it. The ergonomist sorts the information collected, organizes it, compares the different activity analysis units, compiles the comments and develops her own representation of the work situations and possible connections between their various aspects. She’s looking for the determinants of the problems encountered. Then she’ll be able to formulate explanatory propositions (hypotheses) for the problems raised and present a preliminary diagnosis to the facility’s players.


    Here’s an example of a work situation analysed.


    Descriptive work situation analysis, special education technicians working in a school setting, adapted from Delisle (2009)


    Special education technicians (SETs) provide instructional support and other assistance to children with special needs. They are assigned a certain number of hours a week to assist children with a variety of difficulties (pervasive development disorders, behavioural problems, etc.). The children may be in different schools, so a technician may have to travel to three schools in the same day, for example. There are 150 SETs working for the school board, most of them in elementary schools. SETs have the highest rates of absenteeism for mental health problems out of all school board employees.


    Most of the SETs work part time, that is, less than 27 hours a week. They may assist children in special or regular (integrated) classrooms. A SET who works in an integrated classroom helps a child with activities for an entire 54-minute period. When she arrives, she doesn’t always know what the teacher has planned to do with the class. The SETs interviewed say they sometimes feel useless, especially when the teacher doesn’t know they’re coming or they can’t really help the child with the planned activity. Those who travel around to different schools don’t often have a designated place outside the classroom where they can meet the child. They are also unhappy that they can’t take part in drafting the action plans for the children they work with.


    This is a very general description. It’s a first-level analysis of the work situation based on several sources of information: interviews with seven volunteers; interviews with the special education administrator they report to; and observation of a SET for a full workday, which gave the ergonomist an overview of her activity. Table 5.9 presents excerpts of raw data from the event log (shift log).
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    Note: Ellipses (. . .) indicate passages from log omitted for the purposes of the table.


    So, by combining information from observations and adding information from school board literature and interviews with the SETs, the ergonomist drafts a preliminary work description that will be useful in homing in on the units to analyse further. Given the great variability of possible operating methods, depending on the SET, school, teacher and student, the ergonomist feels that an analysis of several 54-minute periods in an integrated classroom, with different SETs, will enable her to become more familiar with the activity. The ergonomist can then compare various activity analysis units in different work settings and gain a better understanding of how they manage to organize their work, what they do and how they interact with the children they work with, the other children in the class, the teachers, etc. As with the sewing-machine operators, the ergonomist tries to discover and gain a better understanding of how the activity unfolds, the steps followed, and the differences in the SETs’ methods and strategies, as well as the determinants of the activity and problems encountered.


    The description of the work situation comprises a breakdown of the activity, given the ergonomist’s need to describe how the work activity is performed in order to then determine why it is performed that way. So she formulates explanatory propositions (hypotheses) that make connections between working conditions (work situation determinants), the activity performed and the consequences for people and the organization. Based on her model of the activity, the ergonomist produces an explanation of the unintended consequences of the activity. Those interpretations, once checked with the key players concerned, will form the basis of the preliminary diagnosis presented to the organization.


    Table 5.10 sums up how hypotheses can be constructed on the basis of the data collected.
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    The ergonomist starts with a problem and works back to the activity involved and then its determinants. Each determinant is targeted for action to solve the problem and optimize the work situation. It is important to note that these explanatory propositions are written from an ergonomics point of view. So although they take into account the view of the problem held by the players in the facility, they are the professional interpretation of the ergonomist, an outsider. In preparing to present her preliminary diagnosis, the ergonomist tries to determine the relevance of her explanations and the necessity of undertaking transformative actions, taking a certain tack, targeting certain determinants.


    5.3.3.1  Effects


    In her analysis, the ergonomist tries to meet the expectations of the players in the workplace and thus starts with the effects of the activity—usually the unintended, negative effects, which they consider to be problems:18


     Problems affecting the workforce, such as physical health problems (e.g., MSDs, respiratory problems, frequent accidents) or mental health problems (e.g., anxiety, depression, burnout) or, more broadly, occupational well-being (lack of job satisfaction, feeling ill equipped to do a good job);


     Production problems, such as the inability to deliver the quantities of products required or serve the number of customers anticipated, or quality problems (e.g., rejected products, customer complaints)


    These two broad categories of problems may be related. That’s the case when a company, a print shop, for example, can’t satisfy some customers because workers on burnout leave (problem affecting workers) are replaced by casual employees unfamiliar with the products and machines, leading to a lot of customer complaints (quality problem). When there is convergence between issues concerning production and concerning workers, the players in the workplace are more likely to be open to the idea of transformations. It’s important for the rest of the intervention that the problems be recognized, especially by management. So openness to transformation develops when all of the players in the workplace feel concerned, in their own way, by the problem.


    5.3.3.2  Activities


    The ergonomist tries to connect every problem she uncovers to precise moments of the activity or particular operating methods observed. She may also use information gathered on problems encountered, as manifested in operations and actions, and describe workers’ strategies that are costly to them or the facility. Strategies beneficial to workers or the facility are also described.


    The fact that the descriptions are from an outsider’s point of view gives them a certain weight. The description of the activity (words or pictures) may be quite convincing, especially to those who “don’t see” the actual work activity, such as workers too close to their work situation or managers who have little to do with the day-to-day work. Stronger descriptions will more easily pave the way for transformation.


    5.3.3.3  Determinants


    These are aspects of the work situation that affect the work activity, either directly or indirectly, and constitute the work setting, as detailed in Table 5.1. As Table 5.10 shows, the conditions in which the activities are performed may be considered to be resources that either support the activity or, on the contrary, constraints that hinder it. Determinants are also transformation targets: acting on them modifies the activity and solves the problems through ergonomic intervention. But determinants that are resources for the activity shouldn’t be ignored: they should be preserved, even developed, so that the transformation optimizes the work situation.


    As the circles of proximity (Figure 5.2)—part of the model introduced in Chapter 2—illustrate, there are many levels of determinants, from micro (immediate) to macro (remote). They are immediate when they are on the level of the target situation and remote when they are connected to a workstation upstream or downstream, for example. Microdeterminants can be observed at the workstation; an example would be a specific piece of equipment used by the worker. The ergonomist finds macrodeterminants by working her way back up the chain of determinants: examples are a facility policy on work schedules, tool replacement or maintenance; poor workshop layout; defective raw materials (procurement department); a service design that doesn’t respond to customer needs; or a particular work organization, like tight flow. By going back up the chain of determinants, the ergonomist manages to discover root causes. Exploring the chain of determinants is even more necessary when lasting changes are desired.
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    Table 5.11 lists the “hypotheses” the ergonomist developed based on her observations of two special education technicians during seven 54-minute periods. They connect the determinants to activities and their effects on workers and service.
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    5.3.4  Completing Analysis and Confirming It with Workers Concerned


    At this stage, the ergonomist meets with the people observed as well as others concerned in order to confirm and complete her description and analysis and make any adjustments needed to her preliminary diagnosis. This stage can lead to new observations and comments if it turns out that details must be added to some hypotheses or new ones formulated. This is where it can be seen how iterative ergonomic intervention can be, in the sense that there can be a great deal of back-and-forth between the ergonomist’s actions (Table 5.5), depending on the complexity of the work situation and the context of the ergonomic intervention.


    After developing the preliminary diagnosis and confirming it with certain people, the ergonomist may deem it necessary to write up new event logs for other workers, other productions or other work settings. She can also conduct initial interviews with new people who have suddenly turned out to be concerned by the work situations analysed.


    The ergonomist may also realize she needs to collect additional data to further support the hypotheses, despite a consensus on them among the workers. It may turn out to be necessary to do so before presenting the preliminary diagnosis to the key decision makers to be convinced, who may be less aware of the reality of the work situations. The ergonomist may therefore have to undertake a very focused data collection, as described in Chapter 8. For example, she may gather data on how frequently a hazardous situation occurs, by tool used, product made or customer requirements. This is the subject of the next chapter.


    Conclusion


    The purpose of the work situation analysis is to describe and explain the work activity. The ergonomist’s preferred means of performing the analysis are on-site observations and interviews, especially with workers. The analysis takes place on two levels at once: one results in a description of the work activity and the other in explanatory propositions connecting an activity to its determinants and consequences. The various models and tools described in this chapter can serve as guides for developing others better suited to the context of a particular intervention and its goal. Last, the preliminary diagnosis is the result of the work situation analysis the ergonomist will use to propose a continuation of the intervention, which will lead to a transformation of the work situation.


  



  
    Chapter 6


    From Preliminary Diagnosis to Action Plan
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      Core Concepts


      • The ergonomist presents his preliminary diagnosis to the workplace, adapting it to the context. It is vital for him to choose the right people to talk to, as he will be codeveloping a diagnosis with them.


      • Based on the diagnosis developed with the players in the workplace, the ergonomist submits an action plan that includes proposals for change, unless further investigations are needed first.

    


    Introduction


    After putting together his preliminary diagnosis, the ergonomist must present it to the workplace. If it accepts the hypotheses, the preliminary diagnosis becomes a diagnosis, in the sense that it has acknowledged the problem and its determinants (causes). Then, if the workplace is willing to go ahead with the intervention, the ergonomist develops an action plan (some practitioners call it a second proposal).


    The action plan discussed here serves as a contract with the facility: it states what activities the ergonomist will carry out, often involving players in the workplace, and the conditions negotiated (amount of time to be spent, players to take part, workers to be released for interviews, costs, etc.). To draw up the proposal, the ergonomist starts with the diagnosis shared with the workplace, on which it can base their transformation plans, and the preliminary diagnosis, which may need to be further documented before going on to the next stage.


    First we’ll explain how the ergonomist moves from the preliminary diagnosis to the diagnosis shared with the workplace. Then we’ll discuss how to prepare to present the preliminary diagnosis to the facility. Last, we’ll look at the action plan itself: the activities and conditions to be included to ensure the intervention goes smoothly.


    6.1 From Ergonomist’s Preliminary Diagnosis to Diagnosis Constructed with Workplace


    The preliminary diagnosis reflects the ergonomist’s point of view on the work situation developed in interaction with the players in the workplace. It has to become a diagnosis shared more broadly by everyone concerned and decision makers, in particular, so that actions are taken to remedy problem situations. The ergonomist must therefore be convincing. He must use his hypotheses, interpretations and convictions to construct a diagnosis with the workplace. This stage is an essential condition for carrying out transformations to improve work situations.


    As Figure6.1 shows, the preliminary diagnosis becomes a diagnosis when the workplace accepts the ergonomist’s hypotheses. The diagnosis is based on the preliminary diagnosis, but it is the outcome of a dialogue that leads to the recognition of problems raised and their causes, which become potential targets of actions. When the workplace feels the hypotheses are valid, it accepts the diagnosis of the situation and can go on to seek solutions. In other words, once the diagnosis has been made, a remedy can be applied. In the practice of ergonomics, the workplace must adopt the ergonomist’s hypotheses in order to commit themselves to the transformation plans (remedy). Thus, the preliminary diagnosis is the ergonomist’s, while the diagnosis belongs not only to the ergonomist, but to the workplace.
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    6.2 Presenting Preliminary Diagnosis to Workplace


    In presenting the preliminary diagnosis, the ergonomist first gives an interpretation of the problem and seeks to have it confirmed by the players in the workplace. He also tries to convince the players that something must be done to solve it. Last, he tries to direct the action to address determinants as far upstream as possible from the work situation (see circles of proximity, Figure5.2). To achieve those goals, the ergonomist must think about the strategy he’ll use, taking the context into account in the intervention. It’s important for him to know which decision makers are in a position to allow the transformation projects to take place. Some of the questions that need to be addressed are discussed here: To which players must he present his findings? What aspects of the preliminary diagnosis should he present and in what order? Does he have enough arguments to be convincing?


    6.2.1 Choosing Who to Talk to and Preparing Them for Preliminary Diagnosis


    The ergonomist develops his hypotheses in the course of his preliminary investigations and preliminary analyses of the work situation, in interaction with the main people concerned: the workers, of course, but also superiors involved in managing and organizing the work situations studied. Other people may also be connected to the determinants identified through the analyses. Before presenting his preliminary diagnosis to the intervention follow-up committee, which usually consists of decision makers and other employer representatives, as well as union representatives and other people chosen at the outset (see Section 3.2.5), the ergonomist should ensure that the various players involved or concerned by the preliminary diagnosis have had a chance to react to the ergonomist’s hypotheses. They may accept or reject the hypotheses, or they may refine them with further explanations or clarifications. This process is important to ensure that the presentation of the preliminary diagnosis doesn’t embarrass or blame committee members or point fingers at absent people. It is often desirable that everyone concerned join the follow-up committee members for the presentation of the preliminary diagnosis in order to encourage dialogue and discussion.


    For example, in a factory that assembles small household appliances, the ergonomist, who is conducting an intervention in the department with the highest accident rate, identifies two important determinants of the constraints on workers during finishing and packing. The first determinant is deficient quality control on the part of the department upstream and the second is receiving instructions too late, which forces workers to undo and redo packages. Presenting these two determinants to the follow-up committee triggers reactions the ergonomist cannot control. First of all, the quality control workstation operators are immediately blamed for letting unsatisfactory products through too often, although no one on the follow-up committee can explain why. Second, the supervisor of the finishing and packing department, a member of the follow-up committee, is surprised by the ergonomist’s findings and put on the defensive against the rest of the committee. Further research into “the determinants’ determinants” and meetings with key players involved could have helped the ergonomist understand that quality control errors are always of the same type and are due to the fact that it’s impossible for operators to spot this type of defect. Someone from the department could have been invited to the meeting of the follow-up committee to explain the situation. Also, a conversation with the supervisor responsible for instructions would have enabled her to prepare her arguments and explain the reasons for the delays to the other committee members in a positive way.


    Thus, the processes the ergonomist follows in preparing to present his preliminary diagnosis to the follow-up committee enables him to test his hypotheses with the workers and other concerned parties first. That way he can be sure of the support of several follow-up committee members and justify the attendance of other people at the presentation. Now the decision makers have to be convinced of the relevance of the hypotheses and the importance of making means (human resources, time, money) available to the ergonomist so he can come up with an action plan. In project management terms, the most important decision maker and key player—the authority that is willing to carry out the project and is responsible for making available the resources to do so—is called the client.19


    With a view to getting the follow-up committee to accept the preliminary diagnosis and discuss projects to be carried out to improve work situations, it can be a good idea to also include the players who will be responsible for the various projects in the action plan (maintenance manager, production engineer, etc.). In project management terms, these people are project managers: they’re the ones who implement the proposed transformations. For example, in a hospital, anything to do with changes in the physical environment is the responsibility of the technical services department; anything to do with scheduling is the responsibility of the department manager and/or HR department. For the presentation, the ergonomist tries to bring together the people responsible for the areas of transformation covered by the preliminary diagnosis. They all need to read the preliminary diagnosis before the meeting.


    6.2.2 Structuring Presentation and Adapting It to Context


    In his preliminary investigations, the ergonomist collected different types of information on the work situation. Now he has to sort through and select the facts that can be used to break down the activities observed and support his hypotheses. The presentation should be well prepared, so it is clear and concise. Time for discussion should also be estimated. During the discussion, the ergonomist must be attentive to the reactions of the key players to gauge their belief in the preliminary diagnosis and assess the need to provide further clarification or demonstrations. That will enable him to plan the rest of the intervention.


    Although the ergonomist has examined work situations that most of the key players are familiar with, the way he describes them from his outsider’s point of view puts all the key players on the same wavelength. Not uncommonly, people are surprised by the description of the actual work. The mere description can spark discussion, awareness, that paves the way for the transformation.


    To convey his descriptions, the ergonomist finds it useful to prepare a presentation that structures and sums up his main points and illustrates them with the help of carefully selected and adapted sketches, photos and videos (following certain guidelines).20 The presentation must hold their attention, excite them and convince them. It is important to use the vocabulary of the facility, so that key players feel that it reflects them and that the ergonomist knows what he is talking about. At the same time, ergonomic terms give the key players some distance from the work situations and the problems being discussed: they can latch onto these new words to describe realities that until then didn’t really have a name.


    Although the ergonomist is not equally sure of all the hypotheses in his preliminary diagnosis, it is useful to present them, because the meeting attended by the players from various parts of the facility is an excellent time to deal collectively with questions that otherwise would not be addressed. The meeting is not just an opportunity to present the results of his investigations, but to talk to the players from different areas who do not often have a chance to discuss issues concerning work situations and the actual work. It may sometimes be more strategic or diplomatic to present the preliminary diagnosis in two stages in order to give committee members time to absorb the information, check it for themselves or talk to others. The ergonomist may choose, for example, to present the hypotheses supported by facts at one meeting and proposed changes at a second meeting. It would also be possible to discuss one determinant in depth at an initial meeting, looking at all the related facts and possible projects, keeping the other aspects of the preliminary diagnosis for another meeting.


    The ergonomist has to consider the best order in which to present the hypotheses, the core of the preliminary diagnosis. Once again, he decides on the order of presentation in light of the context, and more particularly, his perception of how the various players in the workplace see the issues. He may decide to group his hypotheses in order of the importance the players attribute to the problems he has uncovered. (For example, in the case of a food company particularly sensitive to quality problems—because the large number of rejected products adds up to considerable financial losses—the ergonomist would present his hypotheses concerning the causes of the poor quality first.) On the other hand, if the primary issue is MSDs, which deprive the facility of competent workers, that should be the problem first raised in the preliminary diagnosis.


    The ergonomist can also use any other strategy. For example, in an organization where the idea of change is greeted with scepticism, due to the fact that very few planned transformations ever come about, the ergonomist starts with the hypotheses that suggest easy changes. The way the preliminary diagnosis is presented depends on the players’ willingness and capacity to act in response to the hypotheses. (See Chapter3, Analysing the Request.)


    6.2.3 Example of Presentation of Hypotheses of Preliminary Diagnosis


    In the example given in Table6.1, the ergonomist has chosen to present the various hypotheses in an order he feels suits the context. First he begins with the hypothesis he believes the workplace will accept most readily. He shows photos in which the workers have to hold a posture with the shoulder in a far from neutral position. In each of the photographs, the worker’s identity is carefully hidden, the shoulder is circled and the item the worker is trying to reach—the basket on a raised conveyor—is highlighted. The ergonomist has anticipated the reaction of the supervisor, who tends to say that some of the workers manage to pick up the baskets by tipping them, without raising their shoulders too much. As the ergonomist has studied the workers’ different operating methods, he can respond to the argument by showing that this strategy is only possible on a short stretch of the line. The demonstration is convincing and the discussion immediately addresses the possibility of reviewing the way the baskets are presented: the production engineer is present and explains how the conveyor could be moved to make the workers’ job easier.


    Second, the ergonomist brings up other problems he has noted in the work situation. Even if he doesn’t have a lot of facts to support the later hypotheses, he feels it is important to present them, because they might partly explain the occurrence of MSDs. For one thing, the workers complain of the cold: their static activity is not really compatible with the drafts caused by the frequent opening of the doors of the warehouse next to the shop. The ergonomist’s statement of this hypothesis gives the supervisor the opportunity to say that relations with the warehouse are not easy, because she has complained about this situation several times, to no avail. The production engineer chimes in to say that a curtain could be installed to keep the shop from getting cold.
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    Third, the ergonomist points out that some loads of crab require a great deal of handling, due to the fact that the packers have to reject a lot of sections and send them for cleaning. His investigations enable him to demonstrate that these situations are riskier. The number of crab sections workers have to handle to prepare a basket more than triples, while the time allowed only increases by an average of 50%. In this situation, workers’ actions become more repetitive and they have to toss the crab to be cleaned onto another conveyor. The committee admits that something must be done, then a discussion ensues in which the supervisor expresses her frustration to the production manager, because sometimes almost entire loads of crab needing cleaning arrive in her department. The manager explains that crab from some areas is more likely to be covered in barnacles.


    But to prevent this situation, either the crabbers will have to be persuaded not to fish in those areas or the price for crab from those areas will have to be lowered to discourage them from fishing there. In either case, the people in the company who deal with the crabbers will have to get involved. The committee agrees, however, that the number of workers on the line will have to be increased to process those particular batches.


    As this example shows, some determinants can be very hard to transform if they originate outside the company (crab caught in certain fishing areas). That makes it important to focus on transforming what can be transformed (increase the number of workers on the line), while at the same time opening up a discussion in the company on the condition of the crab and how to attenuate the effects on the line.


    6.3 Reactions to Hypotheses of Preliminary Diagnosis


    Table6.1 sums up the workplace’s possible reactions and explains how they affect the rest of the ergonomic intervention. The table obviously simplifies the situations in which the ergonomist may find himself, but it shows that the ergonomist’s possible actions as he continues with his intervention depend on the reactions of the various players in the workplace and their acceptance of the preliminary diagnosis.


    In the cases discussed, the fact that an ergonomist was called in shows the problem is at least partially acknowledged. The request generally follows prior mobilization of the workplace by someone within the facility or by an expert from an outside organization concerned with prevention (sector-based OHS association, public OHS team, WCB or employers’ OHS organization). These preventionists may take action in workplaces where no problem has been acknowledged. They focus on demonstrating the existence of issues: highlighting problems and risk factors, conducting health surveys, etc., to create a demand for ergonomic intervention. It’s often as a result of such a demonstration that an ergonomist has the opportunity to develop a preliminary diagnosis of the situation that will lead to a proposal for transformations.
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    6.3.1 Problem Acknowledged


    6.3.1.1 Hypothesis Accepted


    In this situation, the players in the workplace consider the links the ergonomist has suggested between a problem, the activity and determinants to be very real. The problem is acknowledged, the activity involved is clearly identified and it is generally agreed the proposed determinants contribute to the problem. The hypothesis can be considered accepted. From there, the workplace must express its willingness to initiate transformations. There are three possibilities:


    1. The workplace agrees to get started, in the short term, on planned changes targeting certain identified determinants. In this case, the next stage of the intervention may be the ergonomist providing assistance with the project.


    In the crab plant, the follow-up committee has accepted the ergonomist’s hypothesis: The height of the conveyor makes it hard on the workers’ shoulders and could contribute to MSDs. The production engineer suggests redesigning the basket supply system to make it easier for the workers. The new system could be set up over the next few weeks, as crab season will soon be over and production is tapering off. The ergonomist offers to help with the project by doing simulations with a few workers to determine the optimal layout before any changes are implemented. In providing this assistance, the ergonomist makes sure that the new layout doesn’t have unintended consequences.


    2. The workplace agrees to one or more planned changes, but they cannot be made right away. The ergonomist’s intervention consists in continuing his investigations with a view to carrying out the project. If it is a large-scale project, the ergonomist offers to carry out investigations to better define project objectives.


    According to the ergonomist’s preliminary diagnosis, the workers suffer from the cold drafts that occur with the frequent opening of the doors of the warehouse where cases of frozen crab are stored. The employer agrees to solve the problem, but is not willing to invest in any other changes. The ergonomist is asked to look into various possible solutions that might be implemented in the medium or long term and their budgets. The ergonomist undertakes investigations to gain a better understanding of why warehouse workers leave the doors open. The analysis of their activity allows him to home in on determinants on which to act and broaden the field of solutions: curtain, route changes, improved communications, and so on.


    3. The players in the workplace agree on the existence of a problem, but immediate change is impossible. The workplace may not have sufficient resources available, or the decision to go ahead with the change may be up to an authority who is not convinced of the need to transform the work situations. In such a case, the ergonomist may offer to conduct further investigations and seek more data to demonstrate his hypotheses more convincingly.


    The ergonomist discovers that some batches of crab are encrusted with barnacles and that packers must toss them into baskets behind them to be sent to the cleaning machine. All members of the follow-up committee agree that the situation must be resolved, to prevent both MSDs and production delays. The primary and acknowledged determinant is the decision of some crabbers to fish in certain areas. Neither the crabbers nor the players in the organization who deal with them (and are located in another town) are on the committee. The committee members ask the ergonomist to provide more precise or detailed information on the losses caused by these batches of crab and on the increased physical constraints on workers so that they have convincing arguments for both company officials and the crabbers’ association.


    4. The workplace deems it impossible to change the work situation in the short, medium or long term. While acknowledging the problem, the decision makers feel they just have to live with it.


    The ergonomist focuses on the amount of crab processed by the butchers in the upstream department as one of the determinants of the physical constraints on packers, particularly the number of baskets handled when the crab are big. He therefore suggests that the number of butchers on the line be controlled to resolve the packers’ problems. In other words, taking off a butcher or two would slow the pace for the packers, allowing them to deal more easily with any problems encountered. This change is apparently inconceivable: the production manager feels the plant’s survival is at stake and the employer deems unacceptable any change that would reduce the amount of crab the butchers process.


    6.3.1.2 Not Everyone Agrees on Hypothesis


    Although the players in the workplace agree on the problem raised, there may be disagreements with the ergonomist’s hypotheses. They may not agree on which activity is a problem or on the determinants that the ergonomist cites: his hypothesis is then partly rejected and a project for change is not possible.


    In such a case, the action plan follow-up to his preliminary diagnosis may be to continue his investigations to improve his initial demonstration so that the disputed factor will eventually become part of the diagnosis. The discussions may also bring up new avenues, different determinants to be taken into account in the analysis.


    The ergonomist has discovered that packers and butchers alike suffer from backache. Basket handling, which is frequent among some packers, is targeted, but the ergonomist also cites the matter of standing posture, and especially off-balance standing posture, as a risk for backache. The targeted determinant is the slope of the floor required to channel the washwater to the sewers, which forces the workers to stand with one foot higher than the other. The ergonomist tries to show that it is possible to remedy the situation by using platforms, as are often seen in agri-food plants. Several members of the follow-up committee don’t think the slope of the floor is steep enough to put workers’ posture off balance and cause backache. Although many workers with backache attempt to cope with the situation by choosing spots on the line where there is less of a slope, there is no consensus on the committee and the hypothesis is rejected for the time being. The problem of backache has been acknowledged, though, and the ergonomist is asked to continue his investigations. The ergonomist may then further document the situation and do research to bring information on the effects of standing and its relation to backache to the follow-up committee.


    6.3.2 Problem Not Really Acknowledged


    The ergonomist may find himself in a situation where his hypotheses are not accepted because the players in the workplace don’t even agree there is a problem. For example, the human resources department may consider it unacceptable that many workers with MSDs quit, while the production manager doesn’t see it as a problem, because it’s easy to recruit new workers. To her, the ones who quit are just not cut out for the job. Disagreements between departments are common and, in this example, the fact that production management fails to acknowledge the problem puts a stop to any attempts to solve it.


    The lack of consensus on the problem can affect how the intervention continues in different ways. The client may wish to have the ergonomist keep on with his investigations in order to improve his demonstration or, on the contrary, decide that the analysis isn’t worth pursuing. If the investigations are to continue, the ergonomist must make sure that his hypotheses are plausible and try to figure out what issues the “recalcitrant” players are sensitive to. For example, the production manager might be more concerned by the problem mentioned above if she knew the hidden costs of the situation—direct and indirect training costs.


    Sometimes, certain players deny the problem because they can’t imagine what solutions might be considered or don’t want the situation to change. The ergonomist’s ability to see each one’s concerns about change may enable him to determine the tack to take in the discussions that follow the presentation of the preliminary diagnosis.21


    For whatever reason, the fact that the workplace is not convinced of the need to make changes may put the ergonomist in a difficult situation. The way the ergonomist handles it depends on his history of working with the workplace. If there is a long-standing relationship between them, he will be able to continue to provide arguments supporting the demonstration of the problem or, if a hypothesis is rejected, to work gradually towards getting them to accept it. Time will help him develop their awareness in this regard and enable him to come back at the right moment with proposals—the same or others—which will be accepted this time around.


    6.3.3 Learning from Discussion of Preliminary Diagnosis


    Throughout his presentation, the ergonomist must pay attention to the players’ reactions. While noting the reactions to his breakdown of the work activity and hypotheses about determinants, the ergonomist tries to stimulate discussion and prompt the workplace, and more particularly the client or requester, to take a position. He may sometimes measure the change in their representations. The dialogue between the participants at the follow-up committee meeting may also be a chance to uncover determinants that he hadn’t noted, possible connections to future investment projects and new opportunities for change. Now let’s look at these two points more closely.


    6.3.3.1 Uncovering a New Determinant


    The ergonomist’s presentation of the preliminary diagnosis can provoke a discussion in which new hypotheses may emerge: key players may actually suggest new determinants that contribute to the problems identified and presented by the ergonomist.


    In a supermarket, a monitor displays prices as the cashier enters them, so the customer can check them. But unlike other supermarkets, this one doesn’t have another screen above the scanner so the cashier can check the prices, too. The cashiers therefore have to twist their necks in order to look at the customer’s screen, which they do extremely frequently. When presenting his preliminary diagnosis, the ergonomist explains the results of his observation and the connection he sees between the cashiers’ neck problems, how often they have to twist their necks and the lack of a second screen to display prices. In the meeting, the head cashier explains that cashiers don’t have to check the prices on the screen, they just have to pay attention to the scanner beeps to make sure every item is registered and none is registered twice. But a cashiers’ representative explains that this instruction can’t be followed, because there are other determinants at work: general noise level, usual communications with customers and beeping from other cash registers nearby, making it difficult to hear their own. In addition, the cashiers want to be sure they’ve used the right codes for fruits and vegetables. Thanks to the ergonomist’s demonstration and discussion on the determinants of the use of the customer’s screen, it now seems justified to install a cashier’s screen just above the scanner.


    If it turns out to be necessary, the ergonomist may suggest delving deeper into new aspects emerging from the discussion to find out whether they are good possibilities for solving the problem.


    6.3.3.2 Announcement of Future Investment Project


    Last, presentation of the preliminary diagnosis can also be an opportunity for the players in the workplace to see connections between the work situation being studied and a current or upcoming investment project in the facility. The project may not have been planned with any thought at all to working conditions. In that case, the ergonomist tries to incorporate a new objective into it: optimize the work situation, improve working conditions. In offering to join the project team, the ergonomist is positioning himself to ensure that the new objectives are achieved. He may also propose activities for the next part of his intervention: a working group comprising workers from the station and their supervisor or a simulation of designers’ proposals on a plan or model.


    In an aluminum smelter, the ergonomist’s assignment is to determine the work situations at greatest risk for MSDs. Preliminary investigations reveal that some aspects of operating the hot-metal crane cause upper limb pain. During the presentation of the preliminary diagnosis, the production centre manager announces that major investments will be made to replace the hot-metal cranes in the next year. The ergonomist offers to be part of the project team. He will be able to refine the project objectives through explicit additions (for example, the future crane operator’s workstation should be designed to prevent excessive musculoskeletal stress) and include ways operators can take part, by testing workstation prototypes with typical action scenarios, for instance (see Section 7.1.4).


    6.4 From Preliminary Diagnosis to Action Plan


    With the presentation of his preliminary diagnosis, the ergonomist confirmed his understanding of the situation and checked that it met the needs and expectations of the players in the workplace. His presentation of data on the activity and his hypotheses concerning the possible determinants definitely changed the players’ representations. He collected their comments, suggestions and reactions to his hypotheses. After taking players’ comments on his preliminary diagnosis into account, he then drafts an action plan.


    In the action plan, the ergonomist proposes two types of follow-up: (1) transformation plans that will modify the work situations or (2) a preproject: further investigations into the work situations, to convince players in the workplace better or gather more information required to move ahead with a transformation project. As the process diagram at the beginning of Part II illustrates, these aspects of the action plan may necessitate an in-depth investigation protocol (Chapter8).


    When presenting his preliminary diagnosis to the facility, the ergonomist already has an opinion on the direction his intervention should take if it is to be effective. Generally speaking, several possible projects could stem from the preliminary diagnosis, but the selection of those to include in the action plan depends on how the players in the facility react to the preliminary diagnosis.


    An action plan can involve just one project or many. For example, it can consist of an initial project for which there is agreement on the diagnosis; in other words, a hypothesis concerning the connection between a determinant and the problem to be solved has been accepted. The workplace claims to be willing to make changes and the ergonomist suggests a plan to transform the situation: changing a conveyor, reorganizing a workstation, purchasing a tool, developing an interstation communication system, implementing a rotation system, adjusting the pace of work to a product, developing training for a workstation, etc. The complexity of the project depends on the complexity of the situation. If it’s a question of choosing a tool, methods may include searching for the right tool on the Web, organizing tests in several production scenarios or delving deeper into the activity with a variety of products. More precisely, the ergonomist may take different measurements (e.g., comparing volume of rejected products by tool), conduct observations, form work groups and so on.


    An accepted hypothesis may also lead to the analysis of another work situation, such as one upstream that has an impact on the constraints experienced by the group of workers whose problems are the subject of the facility’s request. New investigations will then have to be carried out (Chapter5) and a new preliminary diagnosis developed concerning the determinants of the work activity in the second (upstream) situation.


    For example, the players in a workplace report frequent MSDs among machinery operators. The ergonomist handling the request notes the workers’ frequent constrictive postures related to the difficulty of reaching various controls and seeing the control panels. These determinants are part of the actual design of the machines, so the ergonomist proposes a project involving an analysis of the work activity of the people in charge of purchasing the machinery in order to identify the determinants of their choices.


    Another project might stem from a hypothesis considered interesting, but not entirely convincing. The ergonomist can propose an investigation protocol with the objective of documenting the situation in greater depth in order to bolster his hypothesis. The proposed protocol consists in analysing the work situation to obtain new data that will enable him to convince the players in the workplace to go ahead with a transformation project on the basis of a diagnosis that everyone agrees on. The data to be collected will be determined from the reactions of the players in the workplace.


    Example: A supervisor isn’t convinced that proper machine maintenance has an impact on operators’ cycle length. The ergonomist calculates cycle times by the condition of the machine.


    Example: Management hasn’t accepted the hypothesis that the new layout demands increased muscular effort. Muscle load is measured with special instruments.


    The hypotheses that need to be elaborated or demonstrated therefore call for further investigations. These investigations may be preliminary (Chapter5, Analysing a Work Situation) or in depth (Chapter8, Delving Deeper into Work Activity). The ergonomist specifies in his action plan what situations he wishes to observe and when, who he would like to talk to and how long he plans to spend. He may add conditions he deems important to his action plan, such as access to certain situations or documents. The idea is that the facility needs to know what resources to make available to the ergonomist so he can continue with the intervention.


    The action plan is in effect a proposal for a contract to continue with the intervention. It generally includes the following:


     A recap of the request


     Main points of the preliminary diagnosis, which serve as a pitch for the next stage of the intervention


     Presentation of follow-ups, further investigations or transformation plans and, for each, the objectives or problems concerned and determinants involved, activities to be carried out and situations to be analysed, key players who should be involved, resources necessary and deadlines (Table6.3)
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    See note 22


    6.5 After Diagnosis: Contexts of Transformation Plans


    Until the diagnosis, the ergonomist was responsible for the intervention and, although he had adopted a participatory process, he ran it independently, in that he determined what to do and performed the analyses. He may have encountered barriers, but he was considered responsible for the intervention.


    When a hypothesis is accepted and the workplace is willing to act on the targeted determinants by carrying out a transformation project, the ergonomist can find himself in one of two situations. The first is a transformation project for which he himself will be responsible. In this case, the ergonomist maintains control over the intervention right until the end of the transformation project. In the second case, someone other than the ergonomist is responsible for the transformation project and the ergonomist provides assistance and therefore has less control over the outcome of the project. Large-scale or technically or logistically complex projects are often of the second type.23


    6.5.1 Ergonomist Runs Transformation Project


    The workplace feels the ergonomist is the best person to lead the transformation project to effect the desired change. In his proposal, the ergonomist indicates the milestones he will reach and the resources he needs. For example, if he is from outside the facility where the change is to take place, he’ll need at least one contact in the organization to provide access to various resources. The proposal must also include a schedule and budget. It may be discussed and modified, if necessary, and once approved by the workplace, it will serve as a contract for the transformation project that follows on from the diagnosis.


    If the transformation project has many aspects, the proposal may present it as a set of subprojects.


    6.5.2 Ergonomist Assists with Transformation Plan


    In this case, someone other than the ergonomist—a key player from the facility, such as a supervisor or production engineer, or an outsider—is appointed project manager. Let’s say the ergonomist is asked to provide assistance for the transformation project (Chapter7). This supporting role can take a number of forms, from resource person for the project manager to full-fledged member of the project team. As a resource person, the ergonomist acts from time to time, when he deems it necessary (e.g., at a critical stage of the project) or at the project manager’s request. To influence the outcome of transformation, the ergonomist must be sure from the outset that the project objectives are in line with the diagnosis and that decisions made throughout the entire process are in line with those objectives. He may also provide the project’s key players with information on ergonomics through brief training sessions and suggest a working group, simulations or other activities. When asked to join a multidisciplinary project team led by a project manager, the ergonomist is more formally involved: he’s a full member of a working group, along with other experts (e.g., technical specialists). On a multidisciplinary team, the ergonomist is one expert among others and it becomes especially important for him to know how to express his point of view so that it is taken into account. He may also suggest bringing team members up to speed on certain basic ergonomic concepts and approaches (through training or information as they go along). This preparation will make his work with the team much easier because, even now, too few professionals are taught anything about ergonomics. Generally speaking, those who need to be prepared are most certainly the project team members, but also other key players with whom the team interacts, even occasionally, during the transformation (e.g., production manager).


    Whether acting as a resource person for the project manager or as an integral part of a multidisciplinary team, the ergonomist is not responsible for implementing this part of the action plan, but if he has negotiated the right conditions, he may contribute to a favourable outcome.


    Conclusion


    The action plan is a follow-up to the presentation of the ergonomist’s preliminary diagnosis to the facility’s players. Guided by their reactions to the various components of the preliminary diagnosis, the ergonomist develops an action plan that may include several possibilities. First, for the hypotheses underlying the preliminary diagnosis that have been accepted and will constitute the diagnosis, the ergonomist can offer, if the workplace is willing, to provide assistance during the facility’s project for change or carry out a project for change himself. Then the action plan may also include further investigations to delve deeper into the hypotheses that are not unanimously accepted or are not well enough developed to move on to a transformation stage.


    The careful choice of the players to sit on the follow-up committee, to whom the preliminary diagnosis will be presented, is very important, as is having them discuss it. The ergonomist will formulate his action plan in light of the workplace’s reactions so the intervention results in true transformations of work situations.


      Ergonomic intervention and project management


      When there is a multidisciplinary team, the project manager must be made to understand why the particular contribution of ergonomics to the transformation project is desirable, otherwise the ergonomist is liable to be ignored by the team and not given the time or resources he needs to do useful, productive work.


      In the best case for the ergonomist, the project manager calls him in during the earliest planning stages of the transformation project to ensure that the project environment will allow the ergonomist the operational leeway he needs to do his job. But sometimes the project team does not consider ergonomics from the outset. In such a case, the ergonomist often arrives after critical decisions have already been made and his operational leeway may be severely curtailed. The cost of change is higher at this point, and the ergonomist must deal with the limited time and money left. It is often impossible to slow down schedules, and so it may not be possible for the ergonomist to do his job properly.


      The later the ergonomist becomes involved in the project, the less likely he is to be able to exert any significant influence on the outcome of the transformations and the less effective his contribution will be. The decisions with a major impact on future costs (e.g., concepts, technologies) are generally made at the beginning of a project. As the project advances and more decisions are made, the transformations take shape and it is increasingly difficult to go back. At the beginning, it may be fairly easy to change basic concepts and inexpensive to amend drawings of a future machine to take into ergonomic considerations into account. But when part of a building has already gone up, it is very expensive to change it to meet a new requirement. Such changes are not only expensive at the time, they may set off a cascade of other last-minute changes that may have adverse effects on work situations, in addition to delaying the project.


      Yet there are many examples where calling in an ergonomist has saved a great deal of money, even when the project was already in progress. Although his late involvement may have caused some delay and redoing certain things may have increased initial costs, his contribution resulted in significant savings by averting costs that would have occurred after implementation of the changes.


      In short, when the ergonomist is involved in the decision-making process from the very outset of the project, he enjoys the most operational leeway and is in a position to make the biggest contribution. The later the ergonomist is brought in, the harder it is for him to change anything. That’s why it’s imperative that the ergonomist, like the other experts, know exactly what the status of the transformation project is when he joins the multidisciplinary team.

  


  
    Chapter 7


    Designing Transformation Plans
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      Core Concepts


      • The transformation stage actually begins at the outset of the intervention, although the ergonomist can’t know which categories of determinants to act on until the preliminary diagnosis, diagnosis and in-depth analyses have been completed.


      • The solutions are codeveloped with the players in the workplace through participatory activities that help with drawing up the specifications for the transformation.


      • The search for solutions includes simulations and analysis of future activity. It also involves further activity analysis, to deepen the understanding of the work and anticipate how the solution will change it.


      • Before solutions are implemented, a critical analysis must be carried out and, whenever possible, prototype testing should be included.


      • Solution implementation should always end with a follow-up stage. First, to make sure that the solution does not interfere with production, and then, to make sure that the transformations have actually solved the targeted problems without creating others.


      • Any transformation process affecting a work situation can have more macroscopic, lasting impacts on the workplace: for example, leading to changes in players’ representations and influencing the corporate culture to varying degrees.

    


    Introduction


    This chapter focuses on the transformation process, but it is not a specialized treatment of design ergonomics. There are some excellent resources on the management of design projects, including Daniellou and Garrigou (1992); Lamonde, Viau-Guay, Beaufort and Richard (2001); Lamonde, Beaufort and Richard (2002); Lamonde, Richard, Langlois, Dallaire and Vinet (2010); Bellemare, Garrigou, Ledoux and Richard (1995, 1997); Bellemare, Imbeau, Richard, Perron and Gauthier (2001); Bellemare, Beaugrand, Marier, Larue and Vezeau (2003); and Ledoux, Bellemare, Montreuil, Marier and Laberge (2006).


    Figure 7.1 lists the major stages of the transformation process that will be discussed in this chapter.
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    Whereas at the start of the intervention, the ergonomist is actively seeking possible solutions, by the end of the diagnosis stage, he knows which determinants he wants to act on. This is when the real work on developing solutions begins, which involves specifying the transformations that are to be made for each category of determinant. The process of identifying and choosing solutions often takes the form of a brainstorming exercise, with the results then screened to weed out all but the most promising proposals. When the main ideas for solutions have been identified, the team process of codeveloping the solutions and working out the details may begin. We talk about codevelopment because developing solutions is a team endeavour that requires constant interaction between the ergonomist and the key players in the organization. To ensure that the developed solutions are workable, they need to be tested, which means running simulations and conducting a critical analysis. When a detailed version of the solution has been worked out, the implementation process may begin. The use of prototypes needs to be explained. The two-stage follow-up process is discussed in the next chapter.


    To illustrate the transformation process, at the end of the chapter, a practising ergonomist presents and comments on a case he carried out. In the conclusion, the connections between ergonomic intervention and the continuous improvement process are discussed.


    7.1 Main Stages in Developing Solutions


    Here we provide some guidelines for setting a solution development process in motion. Note that application of these guidelines can vary significantly, however, depending on the intervention context.


    7.1.1 Identifying Major Avenues of Change


    The ergonomist’s objective is to implement changes in work situations. For many ergonomists, the search for solutions to workplace problems begins at the very outset of an intervention. Even in the early stages, ergonomists are seeking determinants that they can act on to effect change; they’re already thinking about transformation. But it’s not until the preliminary diagnosis and subsequent in-depth analyses have been completed that the ergonomist really knows which category of determinants needs to be acted on. Do the tools need to be changed, or the equipment? Is it necessary to act on aspects of work organization, on communications between departments to change the way information circulates, or on aspects of worker training? In many cases, to solve the problems that have been identified, several solutions affecting various categories of determinants must be developed simultaneously.


    It is worth noting at this stage (following completion of the preliminary diagnosis and final diagnosis, and as work is beginning on developing proposals for change) that adjustments will likely have to be made to the way the ergonomic intervention is being conducted. It is usually at this stage that the ergonomist must put together a team having the expertise and skills required to carry out the project—because the ergonomist himself will not have the full range required. It will be necessary at this stage to ensure that all team members, and possibly some key players in the intervention, have been adequately prepared for it. It is also often at this stage that the ergonomist takes on a new role, especially in more complex or larger-scale projects: after being project manager and in charge of the intervention, up to the end of the preliminary diagnosis, he now becomes a member of a multidisciplinary team. But while he may have to cede control and responsibility for the project to the project manager appointed by the company, his contribution is no less essential to the success of the intervention.


    The major avenues of change correspond to the main categories of determinants described in Chapter1. That means the determinants relating to the conditions and resources of the workplace (equipment and materials, physical environment, work organization, organization of the production of goods and services, and organization of training and learning conditions), the determinants related to the social environment (social structures and culture, functional and hierarchical relationships, relations with clients and users) and, finally, determinants related to tasks and associated requirements. The category targeted will decide which key players in the organization the ergonomist must deal with the most often. For instance, a problem with machinery or equipment will usually require contacting technical staff and the procurement department, whereas a problem to do with a job description will chiefly necessitate interacting with the human resources, engineering and production departments.


    When the problem to be corrected is related to occupational health and safety, the expected level of success can be associated with the type of transformation targeted (Goggins, Spielholz & Nothstein, 2008). As Figure7.2 shows, transformations that act on determinants to eliminate exposure to risks or hazards usually have better chances of success. Transformations that eliminate this kind of exposure often have to do with technical systems or work organization.
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    7.1.2 Identifying and Deciding on Solutions: Brainstorming and Screening


    The first stage is developing ideas for solutions. What changes need to be made to technical systems, organization or training? Depending on the context and the possibilities, these ideas can be put forward by the ergonomist following completion of his analysis, most often with the participation of key players in the organization. Involving workers and various technical specialists in the search for possible solutions is highly recommended. If they have been in on the work analysis or confirming the results, they can play an active role in coming up with ideas for solutions. At the various stages in the process, the workers can be queried about their initial ideas for change. These aspects can be touched on as early as the initial interviews, then explored in greater detail later, if necessary, in self-confrontation sessions or as part of the results validation process.



Ergonomists on their work


I always ask for the OHS committee to be expanded to include the maintenance people, because they’ll be the ones in charge of implementing any technical recommendations.


Depending on the number of workers at the workstation, there should also be one or two workers on the committee. They’re the ones in the best position to know what’s happening. Since I don’t spend a lot of time at the workstation, there may be some things I missed and I want to make sure I’ve understood what’s happening. I have two objectives: validate the results and work on solutions. Based on the picture I form of the current situation, I get them to choose solutions to their problems. I present the results and they work on possible solutions. That always surprises them a little. I’ll be frank: If you want people to support your recommendations, you’ve got to get them contributing. If you don’t, they’ll put up resistance.


My strength is getting them to think about a problem on the basis of very precise ergonomic criteria. I don’t need to know everything about the product or the entire process. They’re the ones who have that knowledge and those skills. I can’t become a specialist . . . I don’t make highly detailed recommendations, I can’t. If I tried to, I’d get it wrong. I don’t know their budget, their raw materials or their process the way they do.


And then you have to put all that together. If you present them with ready-made solutions, they’re going to put up resistance. But if they understand the root of the problem, if they think about the impact that solutions will have on them, then they’ll be more interested in coming up with solutions. Plus, they won’t be able to say that your solutions don’t make sense, because they’ve chosen them.




    One technique that ergonomists like to use is to brainstorm with workers and technical specialists about the work analysis.



Ergonomists on their work


First, I examine the problem with the workers to identify the determinants. Then I propose a hypothesis. After that, we summarize, break things down, reclassify things . . . It’s brainstorming. Then, once the main problems have been identified, we brainstorm again to find solutions.




    Often these people have been thinking about the problems for a long time. They may have already come up with possible solutions. When the ergonomist begins his analysis, he is often afraid he won’t find any solutions. It’s quite common.



Ergonomists on their work


The recommendations stage is the one I agonize over. There’s so much uncertainty. Maybe we don’t spend enough time on it. And in some cases, there just aren’t any solutions! You might have some ideas, but you won’t always be able to solve the problem. Here’s an example: In handling, when you have to unload a container that’s full from floor to ceiling, there are no obvious solutions.




    Consulting workers and asking them to propose solutions is a tried and tested technique. Workers usually have ideas to suggest. The ergonomist, throughout his analysis of the work activity, has been developing criteria for assessing possible solutions and often has come up with some ideas for solutions. The assessment criteria usually help to improve solutions suggested by workers or technical staff. Brainstorming is a collaborative exercise involving the ergonomist, the workers and the company’s specialists, in the course of which solutions are codeveloped by the team and gradually refined by combining everyone’s ideas and assessing them on the basis of the criteria developed by the ergonomist. The codevelopment usually takes place through a series of successive iterations. An idea is progressively improved until it is deemed ready for testing.


    For each problem identified, a variety of possible solutions can be proposed. Several proposals for change can emerge from a brainstorming session. The usual procedure is to sift through the proposals and keep only those that are realistically feasible. Subsequently, the desirable characteristics of the different ideas are combined to produce a new concept that can be assessed using the criteria and then improved at a later brainstorming session.


    7.1.3 Codeveloping Solutions


    An idea for a solution is a step toward transformation. But before changes can be implemented by technical or administrative staff, a lot of work has to be done. The detailed design of the transformation must be produced, the various characteristics of the solution must be defined—in short, the specifications must be drawn up.


    After recommendations have been made by the ergonomist or the working group, as the case may be, there is still a long way to go before the solution is implemented and operational.



Ergonomists on their work


Make a prototype and have the workers test it—I can do that in about 10% of cases. A solution starts with defining the problem. After that, you have to come up with a concept. I propose various possible solutions and then work up to more rigid, quantified specifications. Then you try things out, because not everything’s feasible. If the company wants to implement the solution I’m proposing and it has the budget for it, I’m ready to provide support. In most cases, I provide support all the way through to implementation of the solution. I very seldom do a reassessment. I don’t have the time for follow-up. The only time I’ll do an informal follow-up is when I go back to the company.




    Even if it’s not always possible, it’s better if the ergonomist gets involved with the company in developing solutions, as he usually has a broader perspective on the solution assessment criteria and is usually better able to estimate the chances that the planned transformation will be successful. However, even if the ergonomist isn’t directly involved, the company will have detailed design work to do and will have to draw up the specifications. Then there’s the actual physical construction and implementation. In some cases, the detailed design work and drawing up of specifications may not be explicit and formal, but it always has to be done.


    Note that the development of solutions is a collective undertaking. The ergonomist’s expertise and input are critical, but the contribution of the company’s workers and technical specialists is also essential, as they are the ones who really know the work. Solutions are developed through the iterative efforts of all those involved in the project.


    7.1.3.1 Work Situation Complexity and Information in the Literature: Adapting Existing Solutions


    The procedure to follow varies with the complexity of the problem to be solved and what is known about the situation to be transformed. If there is little variability in the situation and/or if there is a lot of literature about it, then the possible solutions proposed in guidelines and reference material on the topic can be considered. For instance, if it’s a well-documented problem associated with computer work, it should be possible to start with standard solutions described in the literature on computer workstation design and adapt them to the work situation being examined. Nevertheless, the work activity in question must still be analysed to determine how those standard solutions can be applied to the specific work situation.


    7.1.3.2 Developing New Solutions


    Usually a solution must be developed from scratch. There are two standard procedures for doing so: delving deeper into the analysis of the current work activity and simulating future work activity. Here are two examples of situations where a deeper analysis of the work activity was required.


    Observations and interviews find that shelf stockers in a big-box store often end up doing unnecessary handling because they don’t have the information they need to make efficient planning decisions about where to put the stock. A work analysis reveals that the daily reports on new merchandise that help the stockers make decisions about the amount of space required, and so avoid unnecessary handling, need to be reviewed. It still has to be determined exactly what they need to know. The activity analysis therefore has to be pursued further in order to ascertain what spatial information the stockers need.


    As this example shows, developing solutions often involves deepening our understanding of the work, in this case, how stockers plan their handling operations. Here’s another example.


    As we saw in the introduction, the box-supply system for the packers needs to be improved. At present, the boxes are kept under the checkout counter. The packers have to bend over to reach them and the space is too small. Another solution is needed. The employer is thinking of putting the boxes in a shopping cart at the end of the checkout counters, but that solution won’t work because the packers often stand there to do their packing. That lets them vary their position and use the best posture for their job. The employer’s solution would prevent the packer from standing at the end of the counter.


    This example shows that to determine the best location for the shopping cart with the boxes, packers’ activity must be analysed to find out the positions they take up to do their work safely and efficiently.


    7.1.4 Conducting Simulations and Analysing Future Activity


    So seeking solutions requires further analysis of the work activity to deepen our understanding of the work and enable us to anticipate how the solution will change it.



Ergonomists on their work


Developing a solution means taking the work analysis further, which means that during the entire solution development process, I’m still operating in work analysis mode. But since I’m a consultant, I leave the company and am no longer involved in the development. It’s hard to produce precise recommendations if I can’t do the follow-up. In companies where I do provide support for the solutions, I redo the analysis, I keep observing, I continue to learn . . . I came up with a solution and I developed it—that’s the difference between a recommendation and a solution.




    Sometimes the ergonomist has to take the activity analysis further because additional data are needed, either to develop the solution or to implement it. Sometimes testing and simulations are required, and in that case, the anticipated future work activity must be analysed (see Tool11, AppendixI). It’s important to understand how the proposed solution will change the work; and for the solution to be a good one, it clearly must be tailored to the specific work activity. This is achieved through simulation and seeing its impact on the work. Ideally, testing should be done in the field under real conditions.


    Here’s an example to illustrate this idea of analysing future activity.


    In a lighting fixture factory, management wanted to make improvements to an assembly workstation. As workers had to assume awkward postures when putting down and picking up reflectors, it was suggested that a revolving table should be installed between the assembly station and the packing station. The idea had been bandied around in the meeting room. Before it could be implemented, however, the best location and size for the table had to be determined. A working group made cardboard models of different sizes to see what the optimum arrangement would be for the purpose of putting down and picking up reflectors. After a few trials with the workers at the workstation, the team was able to determine the best location and diameter for the table.


    Simulation can therefore be useful in drawing up the specifications for the solution, i.e., its precise characteristics. In the example above, the exact location and diameter of the revolving table had to be determined. Specifications detail all the characteristics of a solution that must be known before it can be implemented concretely in the workplace. They can concern the form and physical dimensions of a tool or the height, slope and width of steps of a new ladder.


    Simulations can also make use of more sophisticated means. For example, in a study for the purpose of replacing an old hot metal (overhead) crane, the operator’s activities were simulated using 3-D animation software to determine the impact of the structure and layout of the cab on visibility and to make sure that the new cab would allow a wide range of operators to assume a comfortable operating posture. The simulation helped define the specifications for the new cab, including the precise characteristics of the seat and controls.


    7.1.4.1 Simulations with Workers from Work Situation Being Studied


    These examples highlight two important points. First, when trying to anticipate the impact of a solution, abstractions are best avoided; it is far better to simulate the work as closely as possible by concrete means. Second, it is best to do the simulation with the real workers, i.e., codevelop the solution with the people who actually do the work. According to Daniellou, workers should try out the solution physically: “try it with their body; experience the solution the same way they experience a sensation” (2001, p. 426).


    Simulations therefore have a dual purpose. They contribute technically, by providing input for specifications, but are also a factor in the social process of the intervention. They help get workers involved, help get the key players on side and facilitate decision making.


    It is important to proceed with caution when developing a solution, and simulations in the field can often help avoid mistakes.


    In a factory, the objective was to improve the back and shoulder posture of workers who had to place parts on a conveyor. The operator worked at a table placed to one side of the conveyor. Often when the operator placed parts on the conveyor, she could be seen twisting her trunk and bending her shoulders forward. To improve operator posture, the ergonomists and members of a working group suggested having the workers face the conveyor. To test the proposed solution and see what impact it would have on the work, a satisfactory work table had to be designed and decisions had to be made about where to place the parts to be assembled. The working group proposed setting up a semicircular table, with an oval cut-out in the middle, that would bring the operator closer to the conveyor. To determine the dimensions of the table and the location of the parts, the activity was simulated in a room with a cardboard model and bins filled with parts. Then a worker built a full-scale prototype of the table. It was placed facing the conveyor, and several workstation operators tried it out. In the end, however, the workers rejected the solution. The table interfered with their movements, and the motions they had to make to pick up the parts caused discomfort. Thanks to the field simulation, a solution that had little chance of success was rejected before it got to the implementation stage.


    Should the work situation not yet exist, it is recommended that reference situations similar to the planned design be found and that simulations be run to try to anticipate the impact of the solutions on the future work activity.



Ergonomists on their work


We got in touch with similar companies across the country to find out what they had tried, what had worked and what hadn’t. At the same time, the architect did a study of similar services, like banks and employment services centres.




    7.1.5 Critical Analysis of Solutions


    When a solution is tested, put through trials and subjected to a critical examination, a number of questions need to be asked. Naturally, the solution must solve the original problem, but of course it should meet certain performance criteria, as well. The following criteria should be considered. The solution must solve the problem, be technically and economically feasible, and not have any adverse effects on health and safety, quality or productivity. It should not have any harmful impact on workstations upstream or downstream and should be compatible with work organization components and workers’ operating methods.


    The best way to determine whether performance indicators have been achieved is by critically examining the impact of the planned changes. The examination can be conducted as a group exercise, facilitated by the ergonomist, and can be combined with testing, fields trials and simulations.


    It is important to give serious thought to the different possible solutions and to ask the right questions. The criteria for assessing possible solutions are summarized in Figure7.3. The first question to ask is whether the solution being considered is going to solve the problem. The second is whether the solution is technically and economically feasible. The answer will require input from the technical specialists and decision makers. Last, it is important to ask whether the solution will have an adverse impact on other aspects of the work.


    Will there be adverse impacts on health and safety? A solution to an MSD problem, for instance, may end up creating a safety risk. Analysis of one proposed solution revealed that it involved having the operator work facing the conveyor, with her legs very close to the drive belt. There was good reason to ask whether the conveyor’s drive mechanism might be a hazard for the worker.


    It is also important to ensure that the solution does not have adverse impacts on productivity, of course. For instance, a proposed handling assistance system was abandoned when analysis showed that its operating mechanism was poorly suited to the work, so that operators ended up having to do additional handling. Possible incidents that the solution might cause must also be anticipated. Experienced ergonomists are wary of overly sophisticated technical systems that are liable to break down frequently, holding up the work and increasing the cognitive load on the operators.
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    Adverse impacts on quality are obviously to be avoided. For example, in the course of an intervention, as part of field simulations, tests can be conducted to determine whether the proposed solution will adversely affect product quality.


    It is also important to ask whether the solution will have an impact on workstations upstream or downstream of where the change is made. Work at one workstation may have repercussions on the work at other stations. In one intervention, a solution being considered had to be abandoned because it would have meant increased work for operators upstream.


    Transformations can also affect various components of work organization. When complex technical solutions are implemented, for instance, it is important to consider whether maintenance staff will be able to handle the increased workload stemming from preventive maintenance and possible equipment failures.


    It is also important to consider whether the solutions will have an impact on workers’ ways of doing things, and if so, ensure that they are given the proper training at the time of implementation.


    Here are some key terms relating to solution development: codevelopment, activity analysis, simulation/testing, participation and critical analysis (questioning).


    7.1.6 Strategies That Pay


    It can sometimes be difficult to convince decision makers to go ahead with large-scale transformation projects. One strategy that sometimes proves effective is to proceed by making small changes. The advantage is that it provides an opportunity to show, with a small positive result, that the situation can be improved. Often it will make people start to view things differently and encourage the employer to press ahead with more sweeping transformations.



Ergonomists on their work


We work in workplaces where the request for our services results from an obligation. We have an obligation to go into factories. If there’s resistance, there’s nothing we can do. So we try to get people on board, get things moving in the right direction. Often, management of the facility thinks we’re going to ask them to change everything. Our strategy is to make just a minor change. Then the employer will be less reluctant to consider other proposals for change, as he knows we aren’t out to make him go broke. We’re there to work with him. There is often resistance to letting us in. But once we manage to overcome that reluctance, they let us do our job. Sometimes it works, sometimes it doesn’t.




    To make it easier for solutions to be implemented and accepted, it is a good idea to get several workers from the workstation involved in the solution. Participation is often crucial when thinking up ideas for solutions and when developing proposals for transformation. The workers on the job have knowledge that is absolutely essential; solutions proposed and developed without them have little chance of success.


    Often, the transformation process requires participation mechanisms to be set up. The ergonomist shepherds a working group made up of workstation employees and technical or organizational specialists through the different phases of the transformation development process. It is worthwhile to have the working group overseen by a steering committee made up of decision makers and, if applicable, union representatives. The steering committee makes sure the intervention goes smoothly and can approve or reject solutions.


    7.2 Implementing Solutions: Prototypes


    Practitioners are not always able to negotiate oversight of the solution implementation phase with the company as part of their assignment. Experience shows, however, that the success of an intervention is closely tied to the frequency of the interactions between the ergonomist and the key players while the transformation is actually taking place. Here we’re talking about procedures where the ergonomist oversees and supervises the transformation. If he is not involved at this stage, he can still provide the company with useful recommendations on the ergonomic aspects of how to proceed with the final implementation of the solutions.


    The ergonomist should proceed cautiously with the final implementation of transformations. When possible, it is preferable to make the proposed changes initially at just one or a few workstations, and to have workers try them out before implementing them on a larger scale. There are a number of advantages to a trial period like this.


    The purpose of prototype testing is to try out the solutions at the actual location where the work activity is performed, under the real conditions of the work situation.


    The trial period provides an opportunity to optimize the transformation. When the final proposals for solutions are tried out in the normal course of production, certain adjustments can be made before the solutions are implemented at all workstations. For instance, at one workstation studied, the solution was for the product no longer to be assembled by several workers on the production line, but rather by each worker performing all the steps in the assembly process. Two prototype workstations were set up in the plant. Each had different options with respect to moving the product along after assembly, either a system of trays, or a system of bins that went down a chute. Thanks to workers’ comments, the proposed solution was further refined by incorporating the more efficient system for handling the finished product.



Ergonomists on their work


At the start of the project, a full-size prototype of the workstation was built and then tried out by workers from different regions. Following the trials, some changes were made to the prototype. To shoot the training video on adjusting the workstation, a replica station was built with real materials. After viewing the video, but before the solution was implemented, all employees had an opportunity to provide their feedback by voice mail, so that the necessary changes could be made. Subsequently, two workstations were installed at a real service centre, and they were tried out by a number of employees under actual working conditions. At the end of all the trials, a few further changes were made. The whole process took a year.




    Testing of prototypes is something many workers can get involved in, leading to solutions adapted to a larger number of workers. Their involvement in the process greatly increases not only their own willingness to accept change, but also that of other workers who are influenced by them. Especially when the work in question is repetitive, it is important to keep in mind that the slightest change can have all kinds of effects on the way people work. It should be noted that too often, too much emphasis is wrongly placed on resistance to change. There can be good reasons for this resistance, as sweeping changes can have far-reaching impacts on work, not all of them positive. In many cases, operators have invested considerable time in developing and perfecting strategies adapted to the existing work situation, and they cannot change these strategies from one day to the next. A more appropriate concept would be preparation for change. The ergonomist should do everything he can to make implementation of the transformation easier. For instance, he can promote a change that facilitates knowledge transfer (from an existing situation to a new one), such as the skills and automatic reflexes that workers develop over time from doing their jobs.


    Prototype testing must meet certain standards. The trial period must be long enough so that the full impact of the changes can be assessed. The chair that seemed so comfortable when you sat in it for five minutes at the store may not impress you the same way when you try it out for a few hours at home. Trials must be continued long enough that disadvantages—and even unsuspected advantages—become clearly apparent. Testing conditions must be chosen carefully to ensure that they reflect the real conditions of use as accurately as possible. And if the real conditions of production are variable, the testing conditions should reflect the same variability. If the testing is conducted in a context that deviates significantly from the work situation to be transformed, then there is a risk that drawbacks to the planned changes may not be discovered.


    Other conditions also need to be considered when testing a prototype. Busy periods are to be avoided, as are periods when a new product is being introduced, since these kinds of conditions do not lend themselves well to testing. In many cases, production slowdowns are good times to conduct testing because the production chain can easily accommodate the interruptions required to make adjustments. Under these conditions, however, it is important not to forget to simulate normal production so as to ensure that the solution will stand up when full production resumes. Similarly, it is not very useful to test a prototype with an inexperienced workforce, as there is a risk that some impacts on work will not be apparent. Last, in some cases, only certain aspects of a transformation are tested; for example, only one component of the solution because the time frame is short. But this way of proceeding is likewise not without risks: a promising transformation project may end up being rejected because it couldn’t be tested comprehensively. There may even be adverse impacts on the reputation of the ergonomist or on that of the project team.


    Just prior to final implementation of the solutions, it is often an effective strategy to inform the workstation workers about the changes and the reasons for them. This can be particularly important, because often a fairly long time can elapse between the start of the analysis and the implementation of the solutions, with the result that some workers may not even be aware that their work situation has been analysed. It is a good idea to explain what impacts the transformation is expected to have on risk factors and work performance. Finally, to ensure that the implementation will be a success, workers must be given the requisite training.



Ergonomists on their work


We made a video for the workers, explaining to them why we’d put the printer on the left, why the keyboard was installed underneath a glass countertop . . . Then a training video was made on how to adjust the workstations.




    In addition, it is important to make sure that the workers on different shifts are informed and are afforded an opportunity to give their views: night shift employees have often been known to undo changes implemented during the day shift, simply out of a lack of involvement or information, so they can go back to doing things the way they are used to, or because the solution did not meet the specific needs of their shift.


    7.3 Following Up on Solutions: Two Stages


    Has the solution solved the problem properly without creating others? Did the solution lead to improvements once work methods had stabilized following the transition/adaptation period after the change was introduced? Naturally, the ergonomist has had an opportunity to assess the solution on the basis of criteria established when the solution was chosen, prior to implementation. But how is it working out shortly after implementation? This is a crucial question and the ergonomist doesn’t always get a chance to respond. Consultants can’t always negotiate time for the follow-up period. For many, their intervention doesn’t extend beyond the recommendations stage; sometimes investigations end before the solutions have been completely implemented. In such cases, there is no follow-up by the ergonomist, and it has to be assumed that the company’s in-house staff will take care of it.


    Transformation follow-up is an essential phase, however, as it provides an opportunity to ensure that the problems have indeed been solved and that no new ones have been created. Time for follow-up should be included in the ergonomist’s proposal.


    Follow-up allows the ergonomist to judge the success or failure of the intervention and the accuracy of his diagnosis.



Ergonomists on their work


What we try to do, and what I always negotiate right at the start, is an assessment of our intervention and an opportunity to come back to measure the impact. We ask the company to get involved in the solutions and then later we come back to assess them systematically. But we’re not always able to!




    There are two stages to follow-up. An initial follow-up should be made immediately after implementation to ensure that the transformations are not interfering with the work. Despite testing and simulations, some factors may have been forgotten, or changes may have been made to production (e.g., new products). Often, adjustments must be made to ensure that production is not disrupted. To take an example, when engine assembly workstations were analysed, the chosen solution was to install a conveyor between the workstations in order to reduce worker movements from one place to the next, as well as handling of the engine. It wasn’t possible to test a prototype. Immediately after the installation, a negative impact on production was noted. At the wiring workstation, a newly installed handle was getting in the way and making it difficult to do the wiring. The ergonomist went back to the workstation immediately and, following a discussion with a technician and a worker, was able to identify the problem and correct it quite easily. In another case, to help improve worker posture when picking up and putting down parts, the ergonomist decided to install a revolving table between a reflector assembly workstation and a packing station. Following installation of the table, it was noticed that reflectors occasionally fell off. This problem was quickly solved by adding a rim to the table.


    Follow-up is also essential for making adjustments if the solution has been developed and implemented with little involvement of the ergonomist because the company believes it has all the expertise required for this stage—a situation that occurs quite frequently. To take another example, the operation of hanging frozen chickens on a conveyor belt was automated in order to reduce the repetitive motions and awkward postures required of three workers. As no automation is ever perfect, even after the transformation, one worker was still needed to hang the chickens that the automated system could not handle. Although this worker had far fewer chickens to hang than under the old system, because the technical staff had placed the conveyor above shoulder height, in the end there was no significant reduction in the risk to that part of the body. The ergonomist would have noted this problem immediately on seeing the technical drawings, but since he was no longer involved at that stage, the design error ended up being part of the implementation without anyone from the company realizing it.


    The second stage of the follow-up should be done after enough time has elapsed for the workers to get used to the transformation. A few weeks should be allowed, unless complaints are made before that. The purpose of the follow-up at this point is to check that the problems identified in the analysis have been solved and that no new problems have surfaced. In theory, follow-up should involve a second analysis of the activity, but a faster approach is often taken. Workers are interviewed to find out whether the various solutions have improved the situation, made it worse or made no difference. They are asked whether other problems remain. Observations may be made, especially if there is a possibility of making a video recording and comparing the new situation with the old, before the transformation. This is a good way to see what impact the solutions have had on the work. Finally, various measurements taken before and after the transformation can be compared (e.g., performance, quality). For MSDs, if a pain questionnaire was used at the assessment stage, it is a good idea to use it again to see what effects the transformation has had on symptoms. Normally, a reduction in pain would be expected. However, even if the solutions are the right ones, they won’t always make a difference to longstanding, irreversible conditions. In short, follow-up involves interviewing workers and observing their work. The solutions may cause other problems; if so, adjustments will be necessary.


    It is always advisable to assess solutions on the basis of the criteria established at the outset. The questions raised earlier about criteria for assessing proposed solutions (see Figure7.3) should be asked. Has the solution met expectations in terms of effectiveness and impact?


    Follow-up, even if it often cannot be done by the ergonomist, is a crucial stage in the intervention process, as it provides an opportunity to determine the accuracy of the diagnosis and the quality of the implemented solutions. For the company, it is an opportunity to conduct a critical examination of the process of change that has taken place on its premises, with a view to improving the process for future changes, whether with regard to ergonomics or some other aspect of the company’s performance.


    7.4 Characteristics of Transformations: For Sustainable Prevention


    Different kinds of transformations can be implemented. What is hoped for, ultimately, are lasting effects on a company-wide scale.


    As our intervention model shows, there are three dimensions to a transformation. First of all, as illustrated by the diagram in Figure7.4, there are the circles of proximity, which indicate the proximity of the transformation to the analysed work activity. Some changes concern the analysed work situation closely, such as changes to tools, equipment and workstation layout. It is always hoped that the implemented solutions will have positive impacts on the analysed work situation—impacts that will reduce exposure to risks, as well as improve quality and productivity. However, implemented solutions can sometimes also have positive impacts that extend beyond the analysed work situation. Circles of proximity are on a more macroscopic scale, where the effects will often be more lasting than on just the workstation, which is known to be subject to numerous changes.


    It has been shown that the farther the circles of proximity get from the work situation, the better the chance of the changes having lasting effects, because they have more of an impact on work organization, players’ representations and prevention practices.


    The solution development process, combined with the work activity analysis process, can end up changing how decision makers, workers and technical staff perceive things. For instance, it can change their views of the causes of MSDs, which were originally perceived as being associated with an individual or with specific work methods. But those who took part in a solution development process realized that MSDs are influenced by a wider range of determinants that depend in particular on work organization. Seeing the implementation of concrete changes in a work situation helps people realize that it is possible to do something about MSDs: instead of feeling powerless and fatalistic, they begin taking a more proactive approach toward prevention. Their whole attitude toward prevention changes.


    [image: Figure 7.4]



Ergonomists on their work


Raise people’s awareness, get them mobilized, get them moving forward. That’s absolutely crucial—even if they don’t change everything right away! That doesn’t matter! We’ve had an effect! The next time we’ll come back and continue from there. We’ll take another step forward. We want people to be aware of the problem.




    People’s representations can have an impact on certain aspects of corporate culture. However, if the people who took part in the change process are transferred or leave the company, it is possible that no lasting effects will be left on the culture of the company. In that case, other efforts at implementing changes may be necessary. Staff turnover always interferes with the impact of an ergonomic intervention, just as it does with efforts at continuous improvement of productivity and quality.


    Workers who have been involved in a solution development process often ask themselves more questions about the consequences of their work, different ways of doing their work. This gives them a greater feeling of controlling their work, which can reduce the psychological distress often associated with MSDs. If the process is participatory, it can improve exchanges of views between workers and lead to better communication between workers and technical staff. In addition, workers will feel more at ease to talk about their work and their problems with their supervisor and/or their health and safety representative. Changes of this kind can also often be seen in technical staff and decision makers: when they are deciding on changes to work situations, they think about the impact the changes may have on work.


    The principle of worker participation in work situation analysis and design should leave its mark even after the change implementation process has been completed. It is important to set up mechanisms that promote worker participation, ranging from workplace meetings to the traditional suggestion box. Whatever mechanisms are chosen, they should be promoted and workers encouraged to use them. Workers will make use of them if they think they will really be listened to. Worker participation and development of their capacity to analyse, solve problems and work in teams are necessary for any world-class company.


    The purpose of some types of intervention is to make ergonomics an integral part of normal production activity. In some cases, the objective is to integrate ergonomics into continuous improvement programs by taking the necessary precautions (Toulouse, Nastasia & Imbeau, 2007, 2009). Studies by St-Vincent, Bellemare, Toulouse and Tellier (2006); St-Vincent, Lortie and Chicoine (2001); and St-Vincent, Laberge and Lortie (2000) on participatory ergonomics have shown that key players within the organization—workers, supervisors, engineers and technical representatives—can be taught ergonomics skills. An ergonomic intervention can thus have an impact on prevention practices. This is surely a significant contribution toward sustainable prevention.


    While the first dimension of a transformation is circles of proximity, the second is the depth or intensity of the transformation—its extent. Some transformations are merely cosmetic, while others really change things. A tool’s balancing system can be modified or the tool itself can be entirely redesigned. The height of a conveyor can be changed or an assembly line can be converted into separate individual workstations. Depth also applies when the circles of proximity are far from the work situation. Thus, people’s representations may change slightly, or their attitudes toward prevention may be profoundly transformed. Normally, the deeper the change, the more likely it is to have lasting effects.


    The third dimension of a transformation concerns what is being targeted. Different facets of a piece of equipment can be targeted: for instance, the wheels of a mobile ladder can be changed, or the entire ladder (support base, width of the steps, slope, etc.) can be redesigned. Along the same lines, different facets of an organization can be acted upon: work schedules changed or a culture of worker participation fostered. The target of the transformation is the specific component that is the subject of change.


    Clearly, if the objective is sustainable prevention, the focus should be on transformations where the circle of proximity extends beyond the work situation being analysed. Transformations should be fairly deep and have numerous, varied targets.


    7.5 A Case of Transformation Supervised by an Ergonomist


    The organization provides customer services. When some major technological changes were introduced, all of its customer service workstations throughout Quebec had to be updated. The ergonomist brought in at the time of the call for tenders was given the assignment of incorporating ergonomic criteria into the design of five different types of workstations. The ergonomist worked on the project with an architectural firm.


    Based on an activity analysis, the ergonomist showed that the differences among the five workstations were not that significant. The conclusion of his assignment was that two types of workstations would be sufficient: one seated and one standing. Although not mentioned in the assignment, many questions were also raised about the new technologies to be integrated into the workstation (computer, monitor, printer, scanner, etc.). The ergonomist and the architect calculated the additional area required to accommodate cathode-ray tube monitors for the 650 workstations. The savings in space alone if flat-screen monitors were chosen outweighed their higher unit purchase price. This demonstration was enough to convince management to expand the assignment to include an analysis of the technical specifications of the computer equipment.


    A user committee was set up that included representatives (both managers and workers) from all the offices in Quebec. Meetings were held every two weeks with the project manager, architect, IT specialist, change managers and ergonomist. The role of the user committee was to gather information from workers and confirm proposed changes. For example, the results of a symptom survey of 650 workers identified musculoskeletal discomfort and disorders associated with the work activity. Observation of the work activity revealed workers’ awkward postures when using the stools and exchanging documents with customers. Having the committee review the photos and survey results meant that their work situation had been taken into account. The assignment was expanded a little more to encompass the actual work activity.


    A first prototype of the future workstations was tried out by workers in different regions of Quebec. Following the trials and abundant feedback from workers, changes were made. Finally, information from a number of reference situations was used to draw up design criteria for a multipurpose sitting/standing customer service workstation.


    To explain the design choices and thereby reduce resistance to change, the ergonomist had all 650 workers across Quebec watch a video in which the work activity was simulated by means of a prototype using real materials and equipment.


    Further trials—this time in the workplace and with real customers—led to a few more changes being made.


    Last, training was provided on the various ways to adjust the workstation, so that workers could adapt their stations to suit their individual characteristics and specific needs.


    Practitioner’s assessment


    This is a textbook case of applied ergonomics. The only project in my entire career where I was able to go through all the stages. A short survey questionnaire on symptoms, sure, but not for a population of 650 workers, plus prototypes and videos. By going through the process, we managed to convince the company to do the work analysis.


    Key points about process


     Teamwork with representatives from all offices and all regions of the province. Meetings every two weeks.


     Worked with another ergonomist.


     Lots of feedback from users.


     A very well-managed project. Obviously, five years after the fact, I don’t have any feedback now, but I think the project was very well received by the employees. We didn’t impose any changes on them. They participated in the changes. Working with a change manager is really worthwhile. I never would have had the nerve to propose making a video. It was an absolutely wonderful tool for persuading people to accept the change, and for gathering information.


    Conclusion


    In this chapter, we have stressed the value of brainstorming and screening as ways of coming up with initial ideas for solutions. The concept of codeveloping solutions was also introduced. The construction of transformation projects is a group effort involving the ergonomist, the workers affected and the facility’s technical specialists. Concrete means are required to implement the solution, so that specifications can be drawn up; accordingly, the advantages of simulations and analysis of the future work activity were highlighted. The main principles guiding the critical analysis of solutions were discussed: first and foremost, proposed transformations must be examined very closely. The role of prototypes in providing input for the solution implementation process was described, and major principles to guide solution follow-up were proposed. Finally, we discussed transformation characteristics that are compatible with implementation of sustainable prevention. A case of a transformation project that was supervised by a practising ergonomist was presented. The chapter concludes with a discussion on the contribution of ergonomic intervention to the continuous improvement of goods-producing or services-providing systems.


      Contribution of ergonomic intervention to the continuous improvement

      of goods-producing or services-providing systems


      This book shows how ergonomic intervention, through analysis of work activity and establishment of a group dynamic geared to understanding problems and developing solutions, can improve work situations by focusing on the dual objectives of worker health and the efficiency of production systems.


      Ergonomic intervention can thus contribute to the continuous improvement of production systems, including by breaking down what is happening in the gemba and clarifying it through activity analysis.24 The gemba of continuous improvement, of lean manufacturing, of value-added production or of the Toyota production system is essentially what ergonomists call the work situation, i.e., the place where the real work activity occurs.


      Ergonomics also suggests that continuous improvement cannot reach its full potential if the objectives of improved quality and productivity, with a view to bringing down production costs, do not take into account the knowledge developed by workers in performing their tasks and the importance of preserving their health. A work system that generates dissatisfaction, excessive fatigue, recurring pain, high absenteeism, high staff turnover, occupational injuries and illnesses will eventually be reflected in increased production costs or lower quality products and services.


      Like the philosophy of continuous improvement, ergonomic intervention relies on getting company workers to participate and on making improvements that don’t necessarily require substantial financial resources. It differs from conventional approaches in which improving productivity is a job solely for specialists that involves technological innovations requiring major investment (Toulouse, Nastasia & Imbeau, 2005).


      Ergonomic intervention proposes a participatory approach similar to the accelerated form of continuous improvement (kaizen blitz), where the objective is to solve a previously identified production problem in just a few days. It differs, however, with regard to the amount of time (occasionally longer) devoted to defining the various aspects of the problem to be solved and following up on the design and implementation of the improvements targeting production system efficiency and worker health. In addition, recent studies in participatory ergonomics have identified the conditions that foster worker participation in the success of an intervention (St-Vincent, Toulouse & Bellemare, 2000; Wilson & Haines, 1998). This knowledge could be highly useful for kaizen teams.

  


  
    Chapter 8


    Delving Deeper into Work Activity
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        Core Concepts


        • In-depth analyses are guided by a hypothesis or question and are intended to provide a finer understanding of the work activity.


        • The ergonomist may have a variety of objectives in delving deeper into the work activity.


        • Depending on the objectives, and the possibilities and constraints of the context, the ergonomist establishes a protocol for in-depth investigations, specifying the variables to be documented, the conditions and the means of collecting data.


        • Making connections between the data from various sources gives added value to the interpretations that emerge from these analyses.

      


      Introduction


      In Chapter 5, we discussed how to conduct an initial analysis of the chosen work situation and work activity. The purpose of the initial analysis is to collect data that will help define the problem to be solved, thanks to a better understanding of the work activity, and then make a preliminary diagnosis that includes hypotheses about determinants that could be targeted for change. In this chapter, we examine another kind of analysis: in-depth investigations. In contrast with initial analyses, which are open-ended and more general in nature, in-depth investigations are based on and guided by a hypothesis. Their objective is a more nuanced understanding of the work activity and how it relates to the other components of the work situation.


      8.1 Why Delve Deeper into Work Activity?


      As we saw in Chapter 2, the ergonomist may feel the need for a deeper understanding of the work activity so that she has a more detailed picture of the work situation at issue (see ). She may want to delve deeper into the work activity because she needs to make her case more convincing, or because she wants to expand, improve and be more precise about the preliminary diagnosis with a view to making changes. Work activity analysis is descriptive and explanatory at the same time, and qualitative as well as quantitative data can serve both purposes.
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      While a facility’s players may acknowledge the problem that has prompted the intervention, they may not all agree on the hypotheses put forward in the preliminary diagnosis (Chapter 6). Or it may turn out that the problem is not, for all practical purposes, really acknowledged by all the players in the workplace. In this case, the ergonomist will try to strengthen her case by collecting more data and presenting the results in a more convincing way. To go back to the example of the visiting home-care workers, the preliminary diagnosis had shown that when scheduling home visits, the time required to provide appropriate services to users was underestimated. The program manager thought the underestimation was immaterial in the grand scheme of things. The ergonomist proposed conducting a systematic survey of the time spent travelling and performing home-care tasks for two days, adjusting for the condition of the clients being served and the home-care worker’s level of knowledge of those clients. This systematic survey helped to quantify the degree of underestimation and to convince the manager to take it into account in her planning.


      Following preliminary investigations and initial analyses of the work situation, the ergonomist may also need to delve deeper into the complexity of the interrelations between the activity and the determinants of the work situation. For instance, initial investigations in a retail company flagged the frequency of incoming shipments as having an impact on the entire supply chain, from the person in charge of receiving the merchandise right through to the purchasing department. To get to the bottom of this complex problem and make an accurate assessment of the impact of the frequent deliveries on work activity, it was decided that a more in-depth analysis was necessary.


      Sometimes it is necessary to delve deeper into the work activity in order to provide project designers with more precise specifications. In another case, preliminary investigations highlighted the fact that clerks working at the circulation desk of a public library had to monitor certain areas of the library while also serving patrons who wanted to take out or return books. Systematic observations were made at both busy and quiet periods to identify what work the clerks were actually doing and where, so that the architects responsible for designing the new library would know which areas to place near the circulation desk in order to make the clerks’ jobs easier.


      It can also be necessary to delve deeper into work activity before a transformation process may begin or in order to confirm that a proposed solution is valid. In that case, the possible consequences of the contemplated transformation on the work activity must be examined in greater detail. To go back to the packers, the company considered the possibility of placing the boxes in a shopping cart behind the cash to make them easier to get to. Yet a systematic observation of the packers’ working position and the explanations they provided revealed that if a shopping cart were placed there, they could no longer take up the best position for packing.



Ergonomists on their work


I make more detailed observations to refine my understanding and also to learn more about what to act on in order to change things from an overall perspective.




      8.2 Targeting Activity Analysis Units for Delving Deeper


      As we saw in Chapter 5, work activity is the crucial component to document because all the others aspects that influence it (determinants) or are consequences of it (effects on health and production of goods or provision of services) revolve around it. As the ergonomist advances through the funnel process of the intervention, she gradually refines her understanding of the work situation by describing several activity analysis units. As we have seen, each activity analysis unit represents a particular configuration of the work situation in a particular time and place experienced by a person documented by the ergonomist. Comparing activity analysis units helps the ergonomist assess discrepancies between two people, two points in time, two places or two products, for instance, and can make it easier to interpret results.


      The ergonomist will draw up an in-depth investigation protocol based on the objective being pursued, and the possibilities and constraints of the context. It will involve making a strategic selection of variables to describe specific aspects of the activity analysis units being targeted (Table 5.1). There is no “ready-made” data collection scenario, as the choices are always influenced by the ergonomist’s specific objectives, which depend on the context. Most of the time, the variables characterize a specific dimension of the work activity, one or more determinants and certain consequences (in terms of health, quality, efficiency, etc.) of the activity. For each variable, the ergonomist decides on the granularity of analysis required, depending on the objective being pursued and the degree of detail required.


      We should point out that, although a finer granularity may be desired, it will affect the dynamics of the intervention. First, it’s easy to see how it could affect the length of the intervention. Second, and this is not as well known, a finer granularity may affect the quality of the results. This is true of posture, for example, an often-used observable. Describing general posture is fairly simple, since the breakdown is rough (categorical variable) and not too big a constraint on the observer’s perception. Yet, distinguishing how far a worker is leaning forward (back flexion) to within 20° (continuous variable) is certainly a bigger perceptual challenge, which can influence data reliability and the time needed for the analysis.


      As we showed in Chapter 5, for more in-depth analyses, it is also necessary to determine the person or persons who will be observed (who?), the time (when?) and the place (where?). The methods to be used to collect the data (how?) must also be specified. Some conditions are thus determined at the outset, but may be fine-tuned during the process, depending on the nature, variety and abundance of the data collected. The choice of conditions depends on whether sufficient data are obtained to be convincing or whether a sufficient degree of saturation is achieved. In this case, saturation refers to the moment when, in a given context, it is impossible to learn anymore about a situation by collecting further data.


      8.2.1 Choosing Variables to Describe Targeted Analysis Units


      The ergonomist’s objective and the constraints and possibilities of the context determine her choice of variables. She has four major categories of variables to choose from: those related to the work activity, those defining determinants, those characterizing critical events that can interfere with the activity and those that reflect the consequences of the activity (Figure8.2). In this section, we will focus more specifically on the work activity variables, keeping in mind that they can only be interpreted through the relationships that are established with the three other categories of variables.


       shows the four categories of variables related to the activity model. Variables that describe determinants are useful for specifying the conditions under which an activity is performed and how varying certain components of these determinants can influence the work activity. In the centre is the activity, along with the variables that give an initial idea of what is done (operations and actions) and those that make it possible to go further in describing the how of the activity (movement, gestures/motions, posture, information intake and communication). At the junction between the determinants and the work activity are the variables related to external events that can interfere with performance of the activity, such as incidents, malfunctions and interruptions. Last, at the bottom of the model, are the variables that represent the consequences of the process of worker self-regulation. Now let’s look at each category of variables in greater detail.
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      8.2.1.1 Work Activity Variables


      To describe the work activity, the ergonomist generally carries out observations at two levels. As we saw in Chapter 5, the first level describes what the person actually does: the basic behaviours that serve to establish an analytical framework for the observed activity. The basic behaviours are a sequence of operations that the person performs. The operations are the steps involved in carrying out the task. For instance, the task of inserting envelopes into a box is a sequence of observed operations: (1) Take master box from the table, (2) Place master box on conveyor, and so on. It can also be a sequence of mental operations (monitor, check, calculate, deduce, interpret, plan, etc.) that are not necessarily observable, but that can be identified by means of verbal comments (thinking out loud).


      Each operation can also be described in greater detail by specifying the actions taken to perform the operation. The action is thus a more elementary stage of an operation; for example, grasp the blade with both hands and insert it into the chuck with the right hand. The action can correspond to different ways of performing the operations. Describing actions often helps to highlight differences in the ways that operations can be performed.


      The description may have already been recorded as part of the initial analyses of the work situation, in the form of an event log. However, descriptions must often be redone, either to focus on a more specific part of the activity or to achieve a greater degree of detail than was possible the first time. For example, actions are seldom detailed in an event log. The listing of operations and actions provides an essential description of what the person really does. Sometimes a more in-depth description is needed, for example, when documenting the various operating methods devised by experienced workers for a specific task, as part of providing content for a training course. It may also be necessary, for instance, to describe in greater detail the different ways to serve a user who wants to borrow a book from a library, in order to ensure that the design of the future circulation desk makes that process easier.


      The second-level observation records describe, in greater detail and from a given perspective, just how the activity is performed: ergonomists are particularly fond of this kind of description. This category generally includes the following observables: movements from place to place, gestures/motions, postures, information intake and communications. Of course, some dimensions of the how, such as reasoning, do not take an observable form, but can be expressed in words, either spontaneously or in response to prompting by the ergonomist, during the observation period. The ergonomist uses these observables and explanatory comments to describe the operating methods. Analysis of a garbage collector’s movements and positioning behind a garbage truck, combined with the explanations he provides, helps the ergonomist to understand his strategies for remaining visible to the driver at all times and avoiding being hit by the truck, despite all the reversing it does. Analysing the motions made by a meat boner and the explanations he provides will help the ergonomist discover and describe his ability to sharpen his knife so quickly (seeking efficiency). When these work activity variables are coupled with the other two categories of variables (determinants and outside events), it becomes possible to identify what contributes positively to or, on the other hand, what interferes with, workers’ operating methods or strategies, or even to identify the adjustments that the context demands.


      Some work activity variables are defined in fact sheets at the end of this chapter. Specific information is provided about why these variables are more relevant than others and how to collect data to characterize them.


      8.2.1.2 Determinant Variables


      These variables characterize determinants whose influence on work activity the ergonomist wishes to learn more about. They allow more nuance in descriptions of components of equipment and materials or work organization identified during the preliminary diagnosis or that the ergonomist would like to investigate further. The variables may have to do with the type of product, customer or order, whether or not there’s a line-up, tool condition, lighting or noise levels, workspace layout, etc. The ergonomist must be particularly sensitive to variability in the conditions (equipment wear and tear, product’s degree of frozenness, room temperature, patient’s condition, etc.). Specifying the conditions under which a job is performed is essential to interpreting workers’ activity. How, for instance, are a visiting home-care worker’s communication strategies to be interpreted if certain characteristics (age, functional dependency, health problems, etc.) of the client she is helping are unknown?


      The selection of the variables and their inclusion on an observation checklist depend on the specific work situation to be observed. Let’s take the example of visiting home-care workers and the influence of client characteristics on their activity. Imagine that the preliminary diagnosis emphasized the importance of the clients’ functional dependency on home-care workers’ communication strategies. Targeted investigations are then needed to gain a better understanding of these strategies so that they can then be passed on to less-experienced home-care workers as part of their training. The ergonomist has a range of different options for developing a plan of investigation that reflects the realities of home-care workers’ work. She can decide to observe home-care workers who specialize in working with people who have become functionally dependent. Since all cases handled are similar (in terms of client independence), she will focus her observations only on the way the home-care workers communicate, (Case 1). If, however, there is no such specialization, the ergonomist must choose times when home-care workers are dealing with functionally dependent clients. In this case, she must work out a plan of observation in which observation times can be scheduled to coincide with home-care workers’ visits (Case 2). Another option would be to observe home-care workers as they deal with a broad range of clients with varying degrees of functional dependency, so that comparisons can be made. In this case (Case 3), to be able to interpret home-care workers’ activity, the ergonomist must allow for an observation variable on the checklist that can be assigned different values for degree of functional dependency/independence (e.g., on a scale of 1 to 4 representing very independent, independent, quite dependent or very dependent). Such a case can also arise when the preliminary diagnosis is not sufficient to suggest targeting a specific determinant. For example, functional dependency is very likely not the only client characteristic that affects home-care workers’ communication strategies. The observation checklist must therefore include various observables for characterizing clients (or possibly other determinants, such as time pressure), which can be related to the way in which the home-care worker communicates. These variables are essential for understanding and interpreting the resulting activity.


      8.2.1.3 Critical Event Variables


      A third category of variables specify critical events in the work setting that interrupt the work activity or require a specific response from the worker, such as incidents, equipment breakdowns or unexpected events. Critical event variables are indicators of another form of variability, sometimes (but not always) less frequent than that inherent in determinants, and suggest how adaptable the worker needs to be to cope with these events. They are of particular interest to the ergonomist, who wants to understand the strategies workers adopt to deal with such situations. These responses raise questions for the ergonomist, just as common or “normal” procedure does.


      8.2.1.4 Activity Consequence Variables


      The last category of variables relates to the results, or consequences, of workers’ activity. These variables concern, first, the condition of the individual at work and, second, the quantity and quality of goods produced or services provided. For instance, the pain a worker feels in his arms could be estimated in relation to the type of products he produces. When initial analyses showed that sewing-machine operators found it very hard to sew boots made of inferior quality leather, an in-depth analysis of the quantity of rejects in relation to the type of leather proved useful in convincing the company that it was not really saving money by using cheaper leather. The listed consequences of the activity are obviously not exhaustive and are primarily the undesirable effects: pain, rejects, etc. It should be kept in mind that the activity can also have beneficial consequences, both for the workers and the facility, such as satisfaction, skill development, recognition and quality of service.


      8.2.2 Choosing Data Collection Methods


      To gain a better understanding of the activity, the ergonomist can use the same methods as those presented in Chapter 5: observation and verbal comments. However, in this case, she will make greater efforts to specify and quantify the data collected. She can also take biophysiological measurements, which can provide a fuller understanding of the work activity or document physical constraints.25 For instance, the effort expended in using different types of tools can be compared by means of electromyography. Measuring heart rate can help demonstrate the amount of energy expenditure when performing certain tasks. Lastly, other types of instrument measurements can be useful for characterizing certain determinants, such as noise and lighting levels.26


      Depending on the objective being pursued, and the possibilities and constraints of the context, the ergonomist must decide whether to systematically collect observation data in person or from recordings and whether to record workers’ comments simultaneously during the work activity or after the observation period. She must also decide on the method for taking biophysiological measurements and other types of instrument measurements.


      The ergonomist will prefer to collect observation data in person if she can be close to the worker without getting in the way of his work, and if the frequency and level of precision of the variables to be documented are not too high. The record can be an operations or action log if it is important to consider the time component, or it can be an observation checklist. She can opt for event recorder software (e.g., Actogram Kronos 2, Captiv, The Observer) or for the pencil-and-paper recording method. If the variables to be documented simultaneously occur quickly, if it’s difficult to make accurate distinctions or if it’s awkward to stand beside the worker without getting in the way, then video may be the best option, as it allows the data to be coded after the fact. Observation can also serve to collect data on determinants, critical events and consequences of the work activity.


      To understand how and why the worker does things in a certain way, the ergonomist needs the worker’s explanatory comments. The purpose of eliciting comments while observing is to gain a better understanding of all aspects of the work activity. Verbal explanations concern real events and operations that are actually performed. They provide insight into information intake, reasoning, planning and the meaning of actions. Depending on the characteristics of the targeted units of analysis, the ergonomist may prefer to collect verbal comments as the activity is being performed. Then she can ask the worker to describe and explain what he is doing, and what he was unable to do, while doing it (thinking out loud) or she can ask him questions at times when she thinks she won’t disturb his performance too much. She can also opt to record comments after the observation period (Chapter 5). To make sure that the comments collected are informative, it is recommended that the ergonomist base her questions on significant facts specific to the situation so that the worker finds it easier to explain the reasons for his actions. It is much easier to record workers’ comments—which are often essential for documenting variables relating to determinants, critical events and the consequences of an activity—using audio or video equipment.


      Biophysiological measurements can provide further evidence in support of observations and comments. The choice of the best type of measurement depends on the ergonomist’s objective and the constraints and possibilities of the context. In practice, this type of measurement is usually used to highlight the physical demands of the work activity. Depending on the aspect for which the ergonomist needs more information, measurements can be taken either while the work is being done (e.g., heart rate, muscular activity), or after the fact using software and video recordings of the work activity. In all cases, the measurements must be associated with a description of the work activity so that they can be interpreted correctly.


      Figure8.1 gives examples of activity analysis units chosen on the basis of the ergonomist’s objective and the variables and methods selected.
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      8.3 Processing, Analysing and Interpreting Data


      One of the challenges facing the ergonomist is to deal with quite different kinds of data from a variety of sources: observed patterns of movement, an operator’s explanations of the reasons for the choices he makes, data from a questionnaire on MSD symptoms, the strength required to use a tool for a specific operation, and so on. Even if an assumption about the data-processing logic is already implied in the plan of analysis that has been drawn up—an experienced operator will be compared with a novice operator, for instance—the distinction must be highlighted clearly in the analyses. Making connections between the data gives added value to the interpretations that emerge and that are essential to a satisfactory description of the activity. While data collection is an essential step in any ergonomic intervention, the processing and analysis are what give the data meaning. A simple report on all the data collected is of no real value because there is no analysis: What is the point of describing movements if no connections are made with the information intake they enable, with operators’ explanations of the reasons for the movements or their responses to specific events? Considered in isolation, each individual piece of data has very little informational value, but when the data are classified and associated, they begin to speak. The data collected must be grouped into sets in order to reveal patterns. The ergonomist’s task is to give shape to the material she has collected; she has to group the data, establish connections and reveal what it all means. For this purpose, the data collected must first be broken down before categories can be created. Categorization is a specific way of compiling information, highlighting the patterns in the body of data.


      This processing produces different types of results. One type is descriptive results—ways of doing things, operating methods, strategies—related to a particular context. The aim then is to compile the data in order to understand why the operator does something in such-and-such a way. The focus is on understanding the work activity. The purpose of making the connections is to gain a better understanding of how the conditions under which the work is performed influence the activity, influence how the person manages his environment. In some cases, the ergonomist may also want to show a relationship between an existing determinant—particularly one that is targeted for change—and the work activity in order to explain and demonstrate the reasons for acting on this determinant. Statistical results can also be produced. The work activity takes place in a time frame that conditions it to a large extent. Statistical processing can often provide more precise information about the time (or chronological) aspect with the help of various indicators: duration, percentage, sequence (order), occurrence of events, etc.


      8.4 Presenting and Confirming Results


      The decision to delve deeper into the work activity is usually discussed with the facility’s players. During these discussions, a certain consensus develops about the need to gain a better understanding of a specific aspect of the work activity so that the intervention can progress. The data obtained from the new analyses help to both fuel the discussions and guide the decision-making process.


      To this end, the results of the analysis are presented to the key players concerned for their approval, the workers first of all. They might be shown a description of how the activity is performed or statistical data in order to find out their views. They are then given an opportunity to provide additional explanations, express any surprise, place the results in a broader context of their activity, etc. The workers can confirm or qualify the validity of the observations and share their thoughts on the best ways to make changes.


      The results of the analyses are also presented to the other stakeholders to give them an opportunity to provide their feedback and discuss the issues. The ergonomist can then determine whether the in-depth analyses have enabled her to achieve the objective she set. Has she succeeded in providing a convincing demonstration of a hypothesis she developed in the preliminary diagnosis? Has she gained a sufficient understanding of a critical part of the activity to provide new input on certain design choices? Has a proposed solution been validated sufficiently that a decision can be made to implement it?


      In some cases, the results may raise new questions, which in turn may lead to new investigations.


      8.5 Delving Deeper into Work Activity: Examples


      In this section, we provide examples of situations that required a deeper understanding of the work activity. All of them involve the same job in the same economic sector. We felt this was the best way to show how, for the same work, different approaches can be taken to the work activity.


      The examples are taken from a series of interventions made in the retail sector, and specifically in big-box stores, where most of the merchandise is stored in the sales area. The position in question is salesclerk and the main duties of the position are restocking shelves and displays and serving customers.


      The products are delivered to a receiving area, where they are checked and counted. They are then sent directly to the sales area to be placed on display or, if they are surplus (overstock), to be stored on steel shelving up out of the reach of customers, over a good part of the floor area. In most stores, the salesclerks use mobile ladders to reach higher shelves.


      Delving deeper into work activity: Problem of having salesclerks do two jobs


      The salesclerks must do two jobs at once: move stock and serve customers. Data collected in the preliminary investigations through individual interviews and open-ended observation of 13 salesclerks brought to light certain frustrations with this dual role, but provided no information about their nature or extent. In-depth investigations conducted with seven salesclerks from two separate departments not only produced more specific information about the problems encountered, but also helped to identify strategies for dealing with the problems.


      The observations shed light on constraints related to certain key determinants, especially peak periods (midday and late afternoon) and the specificity of the products sold in the two departments (e.g., computer-related products vs. stationery). The main constraints observed had to do with having to serve customers quickly (which meant not always providing top-quality service), serving more than one customer at a time and having to make others wait. The in-depth analysis documented the impact of the many interruptions in work resulting from alternating between the two different jobs: impossibility of finishing tasks that have been started, feeling of not having done their job, difficulty resuming a task after interruption, etc. Observations showed that the average amount of time spent performing a given task continuously during peak hours ranged from 92 to 115 seconds, depending on the department.


      Strategies for addressing these constraints were identified. They concerned distributing tasks throughout the day (with stock handling being done as early as possible in the morning), mutual cooperation between employees in different departments and communication strategies for dealing with customers to optimize service and find a balance between length and quality of service.


      Demonstrating one or more hypotheses developed in preliminary diagnosis: Impact of overstock organization on stock handling


      The number of boxes that salesclerks handle in overstock depends on the quantity of stock received and the quantity required to fill the displays. However, the organization of overstock plays a fundamental role in the number of handling operations performed by a worker in a day. The fuller the overstock shelves, the more handling clerks have to do. As a salesclerk said in a preliminary investigation interview, “Sometimes it can take me two days to place five feet of stock because I have to create space. To place 10 boxes in overstock, I have to move 50.” Due to the disorganized overstock shelves, “unnecessary” handling was required, as the preliminary investigations showed. It was already clear at that stage that the overloaded overstock shelves were a constraint on the salesclerks, but the company’s players were not convinced.


      On the basis of video recordings (three salesclerks; two and a half hours), each handling operation in the overstock shelves was analysed. The height and stability of the stacks were evaluated. Then, additional handling operations, i.e., moving a box in overstock in order to remove or place another one—some performed with the hands above the shoulders (a risk factor for the upper body) and others involving the handling of oversize boxes—were counted. The results highlighted both the overloading of the overstock shelves (several piles were 215 cm high) and the consequences on the work activity of the salesclerks in terms of effort and stressful posture. Eliminating the overloading of the overstock shelving subsequently became a priority.


      Collecting more specific information about characteristics to be considered when seeking a solution or confirming validity of proposed solution: Bay height


      In big-box stores, merchandise can be displayed in a variety of ways. One way, typical of hardware stores, is to have one or more aisles with steel shelving on either side holding pallets of merchandise. Customers take what they want directly from the pallets on the lower levels (in spaces called bays), while the top three levels are used for overstock. During the preliminary investigation, the height of the bays was identified as being a possible source of problems for a variety of reasons. When the store manager was informed, a decision was made to lower the height of the bays from 72 in. (183 cm) to 54 in. (137 cm).


      The ergonomists insisted on the need to first document what impact this change would have on the salesclerks’ activity. In-depth analyses showed that while the new height might have positive impacts on heights for placing merchandise and on the extreme postures required to do so, it might also cause other problems. Introducing that change without taking into account the height of the delivered pallets would have required additional efforts from the clerks. It was shown that the pallets of some products were higher than the new bays. To fit the pallets into the bays, the clerks had to remove merchandise from them first. This meant additional handling and time wasted finding space for these “extra” items. Given the very wide range of products in stock, it soon became clear that this solution could not be applied to all the bays, but had to be adapted to the height of the delivered pallets.


      Determining specifications for transformation project designers: Design of new mobile ladder


      Besides the issue of better management of available storage space, there was also a consensus about the need for a ladder better suited for working at heights. The existing ladder, while essential for the work, was far from perfect. A detailed analysis of the ladder’s use was carried out with a view to reconsidering its design. Observables were defined for determining how the ladder was being used: percentage of work shift spent using the ladder, time spent on the steps and on the platform, use of the top ledge of the ladder to place boxes, etc. In addition, the occurrence of certain risky situations was tracked, most of them involving risks of falls: having boxes on the platform so the room available for clerks to move their feet was reduced, their feet were forced partly off the platform or their feet were placed in an unstable position; having to go on tiptoe to reach boxes higher up.


      Supplementary interviews provided information for documenting problems with using the ladder. The difficulty of moving the ladder in the aisles was noted. The three design flaws pointed out by the clerks were steps not deep enough, ladder too steep and platform too small. The ladder design was reviewed in light of all this information, in conjunction with international standards.


      Conclusion


      It may be necessary to delve deeper into the activity because of the need for more evidence to convince the facility’s players or the need to provide more detailed, precise information to confirm the preliminary diagnosis in preparation for changes. For this purpose, the ergonomist draws up an in-depth investigation protocol. As part of the protocol, a specific, strategic choice must be made about the activity analysis units and the associated variables, taking into account the possibilities and constraints of the context. The ergonomist also chooses the significant variables related to the activity, the determinants, the critical events and, if necessary, the consequences of the activity. Besides the two preferred sources of data for analysing the activity (observation and verbal explanations), there is also the possibility of using biophysiological and other types of instrument measurements. All of the data collected must then be processed with a view to identifying coherent connections in the data. The results of the analyses must be validated by both the workers who contributed to the observations and by the facility’s players.
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    FACT SHEETS ON VARIABLES


  


  

    Fact Sheet No. 1 – Operations and Actions


    What are operations and actions?


    Analysing an activity may seem complex, but at a basic level it boils down to finding out what the person does and how he does it. At a more advanced level, it involves understanding why the person proceeds in the way that he does.


    To determine what the person actually does, it can be useful to distinguish three terms: task, operation and action. 


    Task refers to the assigned work, what the person has been asked to do or asked to produce. For instance, at a company that manufactures metal spools, the task might be “set up the cutting equipment.” The task is the result expected from the individual. “The task is an assigned goal under specific conditions” (Rabardel, Folcher & Le Joliff, 2002, p. 25). The task can therefore be regarded as the goal to be achieved by the person in a given work environment.


    Operations are the various stages in the production process. For instance, inserting a blade into the chuck. When we talk about operations, we’re in the sphere of actual work. Operations are the steps involved in carrying out the task. Each operation is situated in a time and place. There are various categories of operations: work on the product, a movement from one place to another, information intake, communication. In ergonomics, an operation is a component of the work activity; in industrial engineering, an operation can be one of five different types of activities (operation, control, transport, waiting, stocking). In an operation, an object is processed, and the processing usually increases its value (value-added activities).


    Actions refer to the different gestures or motions involved in carrying out an operation; they are the basic steps of an operation. For example, grasp the blade with both hands and insert it into the chuck with the right hand. Actions therefore correspond to the different ways of performing an operation. Motions and postures refer to the relative positions of the parts of the body.


    An operating method is a sequence of operations performed to complete a task, with the corresponding actions. The method describes how the task is performed. Operating methods depend on the strategies the person chooses for doing the work. For instance, the investigation revealed that packers tried to protect their backs. They had various ways of doing so: either they pulled the shopping cart closer to avoid having to bend over it, or they raised up the box by placing it on a container at the bottom of the shopping cart so they didn’t have to bend over too much. Some packers used a combination of these two methods.


    To conjure up an image, you could say that operating methods provide a bridge between the task and the activity, or between operations and actions.


    Why look into them?


    Simply to find out what the person does during the day. Operations and actions (physical, mental, social) can be used to describe the operating methods that constitute the actual work activity. The task-operation-action triad is a fundamental part of activity analysis; it provides the basic framework on which the other observables can be placed.


    Knowing what the person really does is crucial in ergonomics and it depends on the description of the operations/actions of the various tasks. However, it is crucial to understand why workers perform a given sequence of operations with different types of actions, why they choose one operating method over another in given situation. In other words, it is essential to understand workers’ strategies.


    To illustrate how a description of operations can reveal an operator’s strategy, let’s take the example of a car assembly plant where the operator is not performing the operations in the order specified in the prescribed procedure. Why not? Because he is following an order based on his understanding of how the vehicle works, so the sequence of operations is easier for him to remember. When the engineers realized this, they changed the prescribed procedure accordingly.


    It can be useful to link operations to other observables. For instance, to understand a physical load, a given posture must be associated with a specific operation, and the connection must be made between the operations and the required movements from one place to another. To understand a mental load, on the other hand, the various operations must be associated with the corresponding mental requirements.


    What’s the best way to proceed?


    The best way to describe the task-operation-action triad is through observation combined with workers’ verbal explanations. For more reliable analysis, video recording is recommended. An accurate description of the operations and actions can be produced through careful review of the video. By allowing the ergonomist to step back and get more perspective, the video enables more detailed observation. Video is also extremely useful for recording self-confrontation sessions in which workers are asked to comment on their work methods.


    In ergonomics, an operations log is often used. It is a step-by-step description of the sequence of operations involved in performing a task.


    Generally speaking, everyone occupying the same position must perform the related operations, but some workers modify them or do them in a different order. The ergonomist must make the connections between the operations log and the other elements of the work situation and query the worker about the reasons for the variations.


    An action is more specific to a person’s way of doing things, to the method the person has developed for performing the operations. Here, too, it is essential to understand the reasons for the variations, so that different people’s different strategies may be described.


    Traps to avoid


    The most common mistake is going into too much detail in describing gestures and motions and failing to gain an overall understanding of what the person does. Inexperienced ergonomists often describe actions in great detail but lose sight of the purpose of the exercise.


    Example of operations log


    Figure 8.3 is an example of an operations log from an envelope manufacturing plant. The task is to insert envelopes into a box. The log breaks down the task into the operations required to perform it. It can be seen that the operations can be further broken down into suboperations, and it is interesting to note the variations observed in the operating methods.


    The log describes what the person does and how he does it. The ergonomist needs to establish connections with other observables and figure out why the person works the way he does. The purpose of describing the task-operation-action triad is to understand the work and uncover the strategies that people use.


      [image: Figure 8.3]


  


  
    Fact Sheet No. 2 – Movements


    What are movements?


    We use the term movement to refer to a worker’s changing place or position to perform the work. It can refer to routes the worker takes or to his positioning in a given space.


    Why look into them?


    Analysing a worker’s movements from one place to another helps to characterize one dimension of the work activity in relation to the organization of the work space. The spatial organization depends on well-identified functions of the equipment and materials, and the worker’s location also provides an indication of the type of tasks performed. The sequence of places a worker occupies is also an indication of the strategies he uses in performing his work. For instance, frequent movements between two spots far apart may indicate a need to act or collect information simultaneously from the two locations. In addition to its primary reason, a movement from one place to another is also often an opportunity to take in information, to establish useful contacts with other workers. Movements can provide indications about the overall organization of work. Last, they can also be linked with the worker’s physical fatigue.


    Analysis of movements can also help in determining the best locations for workstations based on the work to be done, or the best arrangement of different rooms in relation to one another as part of a layout design project.


    What’s the best way to proceed?


    The simplest way to collect this information is to follow the worker as he moves around. His movements over a specific period of time can be marked in real time on a floor plan of the department or facility. The record of movements can take the form of a flow diagram.27 An event recorder can also be useful for this purpose.


    Following the worker as he moves around also provides an opportunity to collect whatever data may be needed on actions, information intake and interactions with other workers. The ergonomist is always seeking to understand the reasons for the movements and their effects. The movement record serves to identify the places where the worker goes in the course of his work, the order of the movements, the routes taken, the frequency and duration of the movements, the obstacles, the means used to make the movements and the distance covered.


    In a self-confrontation session, the worker is then shown the flow diagram, along with a list of the main actions, and asked to provide explanations for his movements. The strategies that workers employ—for instance, to monitor a system, coordinate work with others or to make it easier to move a cart—can be revealed by information on the flow diagram.


    In a public library, for instance, an analysis of the movements of library clerks identified two different strategies for shelving books (Figure8.3).


	[image: Figure 8.4]


    The desk clerk parks the book truck full of books to be reshelved two thirds of the way along the row. The shelver can then use two different strategies. If the truck is not too full, the shelver pushes it to the end of the row and then carries the books to the shelves. He then moves the truck along to the next row (Strategy A in Figure8.4).


    When the book truck is very full, it is heavy and hard to push on the carpet. In this case, the shelver leaves the truck parked two thirds of the way along the row. He then carries the books to the shelves at the far end and in the middle, which are the two locations with the largest number of big books (Strategy B in Figure8.4). This strategy makes the book truck lighter at the start of shelving, so it is easier to move from one row to the next.


    Using an event recorder, it’s easy to generate pie charts or bar charts showing, for example, the percentage of time spent moving around in relation to other activities or the frequency and duration of movements in different work areas. (Figure 8.5)


    [image: Figure 8.5]


    Movements may also be represented by means of a time graph showing the relationship between time and location (Figure 8.6). This method provides a clear illustration of the order of movements, how long they take and how often they are repeated in relation to the main operations.


    [image: Figure 8.6]


    Traps to avoid


    Moving around is often considered a waste of time and an activity without added value, so efforts focus on eliminating such movements or reducing them as much as possible. Although in some situations the locations of workstations, the design of traffic areas and the fact that required information is scattered around may mean that more movements must be made than should really be necessary, in other cases, these movements are essential to ensure efficient production. Everything depends on the context and on the role the movements play in the implementation of workers’ strategies to ensure production while preserving their health.


    A pedometer (a device for measuring the number of steps taken) can be used to estimate the distance a worker travels over a given period of time. Of course, the pedometer does not provide any information as to why the movements are being made, so on-site observation is still essential to understand the reasons for the movements. A pedometer is a useful tool if the distance travelled appears to be a key issue in the overall problem.
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    Fact Sheet No. 3 – Gestures and Motions: Using the Body at Work


    What are gestures and motions?


    Gestures and motions refer to the use of parts of the body, if not the whole body, to perform tasks, especially manual tasks. Although the two terms are often used interchangeably, some French-language authors (Bourgeois et al., 2006) distinguish between them. They say that motion (mouvement) is the visible part of a gesture and therefore has a biomechanical connotation, whereas gesture (geste) is marked by the doer’s intention. It carries meaning and significance: a noble gesture, a token gesture, etc.


    We are therefore proposing a hierarchy of terms. Motion is the visible part of a gesture. It can be described, but when it is separated from any specific gesture, it has very little interpretive value. (Bourgeois et al., 2006, p. 153)


    More recently, along the same lines, Chassaing has introduced the broader, more encompassing concept of “gestuelles” to refer to “skills specific to the body and to gestures at work” (Chassaing, 2008, p. 5).


    Generally speaking, gestures and motions are distinguished from actions by the degree of detail or precision. The action “tighten the nut with the pliers” could be described by referring to the direction to turn the pliers, the position of the hand on the tool, the use of the other hand, the use of the body to apply the necessary force, etc. Gestures and motions thus also refer to the know-how that is described as the actual effector of the work, to what is visible and therefore observable. Last, it is important to remember that gestures and motions cannot be dissociated from the cognitive activity and posture of the person performing them. A motor action is always preceded by an intake of information (see Fact Sheet No. 5) that directs the action and can correct it if necessary. As for posture, it plays an essential support role in the proper performance of bodily movements.


    Why take an interest in gestures and motions?


    Collecting and analysing data on gestures and motions can be useful for two complementary purposes. The first is to try to estimate the level of constraint in terms of biomechanical risks. In cases where the players in the workplace want the ergonomist to demonstrate the level of risk workers are exposed to, it is useful to be able to estimate the risk. Gestures and motions are then linked to reference values (e.g., allowable force level, repetitiveness), when they exist, so that their potential role, for instance, in the development of MSDs can be determined. The second purpose of observing gestures and motions is to try to highlight ways of doing things that workers prefer for their work activity. It prompts the ergonomist to identify operating methods and strategies for action. The results of these observations can serve several purposes. When the observations are combined with workers’ explanations about the significance and purpose of gestures, the ergonomist may show the complexity of the actions required to perform tasks—which is often underestimated—and thus influence the amount of time allocated to learning how to do them. The ergonomist will be able to understand why a specific motion is made and can assess the usefulness of developing a new training program to help novice workers benefit from the skills of their more experienced peers. Gestures and motions, organized into operating methods and strategies, provide information about self-regulation and in this respect are very revealing about the work activity.


    What’s the best way to proceed?


    Gestures and motions can be perceived directly by an outside observer and they can be recorded systematically. Simply observing them is not sufficient, however. Observation must be supplemented by verbal explanations from the worker so that the ergonomist can understand the underlying reasons for the gestures and motions. For a gesture, certain characteristics of the motion, such as range and force used, can be described, and the collected data can be compared with reference values to determine how dangerous the motion is. Yet a gesture is much more than just a series of motions: it has a purpose and a use that need to be grasped. Simply asking workers to explain why they make the gestures is not enough, however. In a work situation, the worker tends to make gestures as efficiently as possible, so they often become a sort of automatic routine. The greater the worker’s expertise, the more that knowledge—which is what prompts the gesture—will be incorporated into it and therefore used almost unconsciously. A variety of techniques have been developed to get around this difficulty, including thinking out loud and self-confrontation.


    Traps to avoid


    The ergonomist who tries to observe a worker’s gestures and motions must be aware of certain potential problems. The first trap to avoid is restricting the analysis to the biomechanical loading, without seeking to understand why the person is making the gestures. However, even if the ergonomist wants to document the reasons behind the gestures, she must realize that it isn’t always easy for a worker to express his reasons in words. Another, more technical, problem is that in the process of breaking the gestures and motions down into observation units, the ergonomist sometimes loses sight of the larger picture of operating methods and strategies. For the purpose of systematic observations, “isolated” observables, such as hand, elbow or shoulder movement or degree of effort, are often used. The movement is broken down into units to facilitate precise observation. But this can cause the overall picture to get lost. Instead of seeing the movement as a whole, the ergonomist analyses it in terms of its individual parts, which is not always compatible with the comprehensive understanding that is wanted. Last, it is risky to try to analyse a movement without taking into account the posture it requires. The greatest constraint associated with gestures and movements may be the demands they make on a worker’s posture, which means that workplace transformations being considered may ultimately have much more to do with posture than gestures.


  



  
    Fact Sheet No. 4 – Observation of Posture


    Work posture has been a topic of special interest since the very beginnings of ergonomics, especially with respect to workstation design. It is an indication of the interaction between a person and the means made available to him to perform his work. The degree to which physical objects (e.g., tools, machinery, equipment, layout) are adapted to a person’s individual characteristics is often reflected in work posture. Posture can tell the ergonomist something about difficulties with temporal aspects of work, as well as a worker’s cognitive activity. Awkward postures often result in discomfort and pain, fatigue, reduced productivity and dissatisfaction.


    What is posture?


    Work posture refers to the spatial positioning of body segments during the performance of work. It is usually determined by a series of factors that include the following:


     Location and characteristics of the visual information required (dimensions, distance away, lighting, contrast, etc.)


     Location and characteristics of physical objects required (location of tools and parts at the workstation, controls on a machine, dimensions of handholds on objects, types and shapes of handholds, etc.), which determine the range and direction of the motions required to perform the work (e.g., accessibility of supplies and ease of discharge of waste or moving sub-components along)


     Physical constraints (obstacles, lack of space, access problems, worker’s size)


     Intensity, direction and point of application of forces on objects and controls (e.g., weight of tools, quality of handholds)


     Time (work organization)


     Worker’s anthropometric characteristics


    Why take an interest in posture?


    Posture provides information on what the worker is doing—for instance, when an operator turns his head in a given direction, he may be seeking information he needs, perhaps a reading from a screen located a certain distance away, a signal from a coworker or a suspicious noise indicating an abnormal condition of some equipment. A worker’s twisted posture next to a conveyor may show he is trying to get ahead so that he will be ready to deal with the next incident that occurs, without having to stop production. Posture can also indicate fatigue.


    Poor (or awkward) work posture makes work painful and is a major risk factor for MSDs of both the arms and back. A posture can be awkward for a variety of reasons:


     Limbs are positioned close to the limits of the joint’s range of motion (e.g., extreme deviation of the wrists)


     Posture is static or near static (with little or no movement) for long periods


     Posture makes it necessary to fight against gravity (e.g., significant forward bending of trunk)


     Posture puts musculoskeletal structures at a disadvantage when applying force to an object


    Observation of work posture can thus provide the ergonomist with information about work demands and about risk factors for MSDs.


    How to proceed


    Assessment of posture is essential when there is a possibility of MSDs or postural fatigue. In these circumstances, one of the stages in the analysis is to assess posture to determine how awkward it can be during work. This aspect of assessment is discussed below.


    Reference documents


    Over the years, several work posture assessment methods and criteria, such as the Ovako Working Position Analysis System (OWAS), have been produced. The criteria typically use figures defining postures that entail varying levels of risk. Miedema, Douwes and Dul (1997), for instance, have published maximum holding times for static postures. Some of their results are illustrated in Figure8.7. They state that, for safety reasons, the acceptable length of time for holding a static posture during work should not exceed 20% of the maximum times indicated in . The observer must determine by observation or measuring instruments what posture is held and whether the actual holding time is shorter than the figures recommended.


    [image: Figure 8.7]


    Another example is standard EN1005-4 (European Committee for Standardization, 2005), which defines ranges of motion for various parts of the body and associates them with the risk of MSDs. The observer must determine the range into which the observed work posture falls and then determine, based on the criteria provided, whether that posture is acceptable according to the standard.


    Several approaches use a scoring system to assess postures: Rapid Upper Limb Assessment (RULA), Rapid Entire Body Assessment (REBA) and OWAS. See Corlett (1995) or Imbeau, Nastasia and Farbos (2004), for example. In these systems, each range of motion is given a score. The more the posture deviates from the neutral, or safe, position, the higher the score. The scores for all the parts of the body are then added up. The posture with the highest score is deemed the most awkward and is the one that should be targeted for improvement first by focusing on its main determinants.


    When force is applied to an object during work, the posture in which the force is applied must be described if a biomechanical analysis of the situation is to be conducted (e.g., using 3D SSPP software from the University of Michigan). Description of posture is one of the inputs required by the different biomechanical models used in the available software programs (see, for example, Chaffin, Anderson & Martin, 1999, Chapter6). Joint loading depends not only on the forces applied by the hands, but also on the posture in which the forces are applied. For instance, an object held out at arm’s reach in front of the body will cause much higher loads on the shoulder and back joints than if the object is held close to the body at waist height.


    Selecting a posture


    Posture can change constantly during work. So to be able to apply the criteria provided in the literature, the observer must select the posture to be assessed. This is often difficult to do. Typically, the posture deemed most awkward is chosen. It goes without saying that this choice should be made by someone having a basic understanding of biomechanics and what makes a posture awkward. The choice is important since the assessment of the selected posture will usually reflect the risk associated with the task as a whole. This approach has been questioned, since a single posture is not always representative of all the different postures taken during work. However, assessing all the postures associated with a task is a major undertaking that may require more time than the ergonomist has available. Norman et al. (1998) have demonstrated that the risk of MSD at a workstation is fairly well described by the most awkward posture. So selecting the most awkward posture appears to be a valid option when describing the risk of MSD. A strategy that takes more time is to break down the work cycle, identify the main activities and, for each one, select the most awkward posture, or a few of the most awkward postures. The assessment can then focus on a few postures rather than on a single one, which should produce a more refined analysis that will, however, take much longer to complete.


    Video analysis


    In the above discussion, one or more fixed postures were used for analysis purposes. In some cases, it may be useful to know the percentage of time that different postures are held (Armstrong, Foulke, Joseph & Goldstein, 1982). In this type of analysis, the observer uses software (e.g., The Observer XT, MVTA, Video Event Analysis) to create a descriptive log of the events based on videotaped material. She then scores, in a continuous sequence, each posture adopted by the worker over the course of a given length of time (e.g., a specific task, one or more work cycles). This type of analysis is time-consuming. The more numerous the body segments for which the posture must be described (postures to score), the longer the analysis will take, as the video recording will have to be viewed several times, since only two or three aspects of posture at the most (e.g., flexion/extension of the trunk plus twisting of the trunk) can be scored at each viewing, if mistakes are to be avoided.


    The video analysis provides, at best, rough estimates of posture holding times (or time spent on specific tasks and activities). When precise estimates are required, the survey method is to be preferred, with the sample size determination techniques used in industrial engineering for time studies (e.g., Niebel & Freivalds, 2003). The higher the confidence level and the lower the error margin desired, the greater the number of observations required. Thus, a long time will be spent either in the field observing postures or analysing video recordings, which means that analysis costs will typically be very high. In practice, ergonomists and their clients are satisfied with rough estimates of event durations pertaining to posture.


    Observing posture


    The ergonomist observes posture either directly in the field or on video recorded in the field beforehand. In both cases, the postures observed must be representative of reality, which means that certain basic guidelines must be respected (a few work cycles, a short worker and a tall one, an inexperienced worker and an experienced one, a peak production period and a slow one, day shift and night shift, etc.). The great advantage of video is that playback can be paused so that specific postures frozen in time can be examined. However, for video recordings to be usable for assessing postures, straight-on shots (from front, sides, rear, overhead) must be taken while the work is in progress over several work cycles. Angle shots provide a good overview of a workstation, but often make it difficult to assess postures in terms of the criteria used in the reference documents.


    To facilitate the observation of posture, sticky light-coloured markers can be placed on the worker’s various joints of interest. The markers make it easier to see the joints when viewing the video. Note, however, that not all workers will agree to wear such markers while working.


    Traps to avoid


    There are two types of traps that ergonomists commonly fall into when analysing posture. First, sometimes they describe more postures than are really necessary for the case at hand. It is essential to determine from the outset what postures need to be described and how precisely, in order to meet the study objectives using the resources available. Describing everything observable is just too expensive. Second, novice ergonomists sometimes want to provide their client with a very precise assessment and end up dividing the body segment’s range of motion into too many categories. The precision of the human eye is fairly limited when it comes to assessing postures. Recent studies have shown that posture classification errors are more common when there is a large number of categories; a posture that is close to the boundary between two categories is more likely to be misclassified (Andrew, Holmes, Weir, Arnold & Callaghan, 2008). A simple approach is to stick with the limited number of ranges suggested in the methods published in the literature. The degree of precision will then at least be consistent with what is recommended by the authors of the methods.
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    Fact Sheet No. 5 – Information Intake: the Need for Information in Order to Act and to Adjust Action


    What is information intake?


    An abnormal noise coming from a machine, a warning sound from a forklift, a flashing light at a busy intersection in a large warehouse, the heat given off when a piece of plastic is removed from a mould, the vibration of an air-powered tool, the degree of independence of a patient who needs to be washed—these are all work situation signs that can provide useful information to a person performing an activity. Information intake plays an essential role in work activity: every action (or nonaction) is preceded by an intake of information that provides guidance. Decisions about whether to continue, and possibly adjust, the action necessarily rely on the regular intake of further information (feedback on outcome). The operator actively and intentionally seeks out information, although he may also take in a great deal without having sought it out (i.e., passive reception of signals). Three means of sensory perception—vision, hearing and touch—are used to take in information (in addition to the less frequently used sense of smell).


    Why take an interest in information intake?


    If we accept that information intake reflects a need for data to guide the way work will be done and that possible adjustments will be made (continuous monitoring of work activity), then learning more about it becomes essential to facilitating the process. Better knowledge of the sources of information actually taken into account by the operator and their use in the performance of the work activity can provide guidance for transforming the work situation (e.g., workstation design and layout, availability of written material). The goal is to make it easier to obtain information needed to carry out the work. Comparative study of the information intake strategies that different operators use can help guide the development of occupational training content. While it is important to perceive signals, it is also necessary to know how to interpret them, to know what they mean. A suspicious machine noise isn’t always a sign of imminent malfunction; only an experienced or properly trained operator can make the correct assessment.


    What’s the best way to proceed?


    Intake of visual information. This is possibly the most common form of information intake and involves the operator looking at a visual cue. The ergonomist should be able to observe the operator’s eyes moving to focus on a specific object, but also movements of the head, and possibly the trunk or even the whole body.


    The packers at a big-box store use boxes rather than bags to pack customers’ orders. Resupply of boxes is the responsibility of an employee who uses a cart to fetch empty boxes from the warehouse and deliver them to the checkouts. However, the packers cannot rely on the box resupply system because it is irregular—often there aren’t enough boxes or deliveries are too infrequent. In that case, the packers have to go and fetch boxes themselves. Going to get boxes from the warehouse requires judgment and planning on the packer’s part. He has to leave his workstation at just the right time, so that his absence disrupts packing as little as possible, not just for customers, but also for the cashier he works with.


    Packers are constantly monitoring the lines of customers at the two checkouts they serve. They note the number of customers waiting and the size of their orders. Before he goes to fetch boxes, a packer will often wait until there are just small purchases to be rung up at both checkouts, because packing small orders is not too hard on the cashier. Before leaving, the packer also makes sure that there are enough boxes on hand for the cashier to use while he is away.


    Intake of auditory information. In this case, observation by the ergonomist is often not very useful, as there are few visual clues to the response of the operator who takes in the auditory information. Usually she will need verbal explanations from the operator to understand what he is listening for. It is also important to be aware of the problem of noise pollution, which in many work environments can interfere with information intake by masking signals.


    While the daycare worker is at the diaper-changing table, she is still listening attentively to the noises coming from the group of children in the play area. Although she is looking at the baby whose diaper she is changing, she is also listening for sounds that could warn her about the group dynamics: for instance, are the kids getting into an argument? Early detection of warning signs will allow her to intervene and defuse a potential conflict before it gets out of hand.


    Intake of manual information. The term manual refers here to two complementary forms of information intake: tactile and proprioceptive. Tactile information intake has to do with the sensitivity of the body, especially the hands, to the texture and temperature of objects. The worker has to touch the object, as is often the case in inspection tasks. Proprioceptive information intake involves handling an object (motor action), not just touching it.


    The diversity and nature of the objects that garbage collectors must handle raise problems, especially because the actual content is often hidden. In many cases, a garbage collector may have to make a sudden effort (if he loses his balance and/or control) because he has misjudged the weight of a load or when the bottom drops out of a box or an object remains stuck in the ice. Garbage collectors therefore get into the habit of taking in information about the different characteristics of an object even before they try to lift it. This information intake guides their decision about the best method or strategy for moving the load and/or how to deal with the unexpected so that they don’t get caught by surprise. The information usually has to be taken in quickly, because the job has to be done quickly, so the most relevant indicators are given priority.


    While all the senses are used to take in information about the object, one frequently used strategy is to handle it prior to lifting it (e.g., by pulling or sliding it) in order to estimate the weight of the load and locate its centre of gravity. A garbage collector uses proprioceptive information to judge how the load reacts to prelift handling. For instance, in the case of bags—the most common type of garbage container—he first grabs the knot and tugs upward, but without lifting the bag completely. This gives him an idea of the weight and also redistributes the contents fairly evenly in the bag, thus shifting the centre of gravity directly under his grip. Garbage cans, especially in winter, are first slid along the ground to get an idea of their weight: collectors say they don’t like being surprised by a layer of ice often found at the bottom of a garbage can in winter, which can seriously increase the overall weight.


    The ergonomist processes the data collected to highlight useful information:


     Why does the operator use this information? The ergonomist must pay attention to the nature and importance of the information the operator takes in and uses. The frequency of use and/or the time spent (duration) can be good indicators


     Levels of information intake: overall versus focused and detailed


     Where does the information come from? Places where information is detected, sources used, intended targets


     Sensory means used to take in the information


     Role of experience (learning) in information intake


     Structure of information intake: times (when?), frequency, patterns (sequences), etc. This is the strategic aspect of information intake


    Traps to avoid


    As information is taken in by workers on an almost constant basis, the ergonomist must focus on what is the most significant and relevant. In addition to understanding how information intake takes place, the ergonomist must document how the operator uses the information. Interviews are the best way to find out an operator’s rationale for his way of doing things. In all cases, the analysis of the information intake may prove to be more complex than it would first appear, as operators use a number of signals not originally intended for that purpose. This means they are neither coded nor specified anywhere and are therefore hard to detect.


    A plastic injection machine is fed by a large pump, with the intake end of the pump sitting in a box containing plastic granules. It is difficult for the machine operator to see the quantity of granules remaining in the box, as the sides are pretty high. He must make sure that the pump draws a constant, regular quantity of granules to avoid product imperfections. To do so, he uses a shovel to direct the granules toward the pump intake. When the box is down to only a quarter full, he has to ask the supervisor to have another box of granules delivered to the workstation. To help him estimate the quantity of plastic granules remaining, the operator leaves the shovel standing vertically in the box. When the shovel handle reaches a certain level in relation to the top of the box, he knows it is time to ask for a new box to be delivered. He also knows that, since there are fewer granules in the box, he must check more frequently that the pump is being fed properly to ensure there are no quality problems with the products.
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    Fact Sheet No. 6 – Communications


    What are communications?


    People at work exchange information essential to coordinating a group endeavour. Service workers use communications strategies to get users to cooperate when performing certain tasks. Communications can take a variety of forms: they can be verbal, gestural or written, use symbols and be sent by a telephone, walkie-talkie, computer, or other device.


    Why take an interest in communications?


    As Rabardel et al. (2002) note, in work activity, communications facilitate reaching decisions, planning action, carrying out or modifying action, coordination between individuals and handling or fixing malfunctions. They can constitute the hub of the work activity, as for emergency services dispatchers or call centre employees, or they can be used sporadically.


    Analysing communications can help the ergonomist gain a better understanding of the breakdown of tasks between individuals, team operation, the team’s interaction with the other departments in the organization, the constraints and problems the worker must deal with, the information he needs to perform his work, the nature of his interactions with various parties, etc. The analysis helps to reveal strategies aimed at ensuring cooperation with clients, facilitating teamwork, decision making, etc.


    What’s the best way to proceed?


    During observation of work activity, communications can be noted down directly on paper. In this case, it is usually sufficient to identify the nature of the communication (verbal, gestural, telephone, etc.), the parties involved and the subject. If relevant to the problem being investigated, the record of communications will identify who is communicating with whom, by what means, when, where, under what circumstances and for what purpose.


    If more direct analysis of the content of communications is necessary, then audio or video recording is recommended. The advantage of video is that it can capture both workers’ actions and communications at the same time. Analysing all the material can require considerable time and effort, however. Communications analysis usually focuses on the length of the communication in relation to the task and the activity as a whole, the frequency and sequence of the communications, and the nature (content) of the exchange. Classifying the nature of communications on the basis of the type of problem to be dealt with is often a challenging exercise for the ergonomist.


    For instance, as part of a study on the work of visiting home-care workers (Cloutier et al., 2005, 2006), verbal interactions with the client while care was being provided were analysed on the basis of home-care workers’ experience. The interactions were divided into four major categories:


    Procedural interactions. All exchanges of information (receiving and giving information and instructions) concerning use of the health care equipment, the client’s capacity to complete the activity in progress and what we refer to as operational matters, i.e., the actions to take.


    Teaching activity. All interactive transmissions of information and instructions that concern the overall situation of the client at home: care required, psychosocial situation, daily activities, other involvement of the local community service centre or the health care system. This type of interaction is less focused on the activity in progress, in contrast with the above-mentioned procedural interactions.


    Screening activity. All information intake about health, social work and health care system involvement, the care itself, daily activities and the client’s psychosocial situation.


     Support activity. All affective interactions with the client, such as those to do with empathy, encouragement, building self-esteem, humour, forms of address, and the client’s views and life history.


     shows that experienced home-care workers seem to prefer certain types of verbal interactions, identified here as procedural, as opposed to interactions that focus on teaching the client. Thus, experienced home-care workers, in contrast to novice home-care workers, seem to communicate more about the things to be done while providing care. This may be related to the fact that experienced home-care workers generally have a regular status and so more often provide service to the same regular clients. As a result, they have already done the teaching about a safe work environment, at least in part, and have established an operating routine. Moreover, inexperienced home-care workers are also more likely to give explanations to clients before asking for their cooperation and to feel less comfortable giving instructions to a client they might not know well.


    [image: Figure 8.8]


    Traps to avoid


    Be careful not to overanalyse the content of communications, which will not contribute anything to understanding the problem at hand. A more general analysis that provides information about sources and the parties involved is often sufficient to develop hypotheses and provide further material for the preliminary diagnosis.

  


  
    Further Reading


    Borzeix, A., & Fraenkel, B. C. (2001). Langage et travail: Communication, cognition, action. CNRS Communication. Paris: CNRS. 380p.


    Boutet, J. (Ed.). (1995). Parole au travail. Langage et Travail. Paris: L’Harmattan. 267p.


    Boutet, J., Gardin, B., & Lacoste, M. (1995). Discours en situation de travail. Langage, 29(117), 12–31. Retrieved from http://www.persee.fr/web/revues/home/prescript/article/lgge_0458-726x_1995_num_29_117_1703


    Falzon, P. (1991). Les activités verbales dans le travail. In R. Amalberti, M. de Montmollin & J. Theureau (Eds.), Modèles en analyse du travail (pp. 229–252). Brussels: Mardaga.


    Grosjean, M., & Lacoste, M. (1999). Communication et intelligence collective: Le travail à l’hôpital. Le Travail Humain. Paris: Presses Universitaires de France. 240p.


    Lacoste, M. (1991). Les communications de travail comme interactions. In R. Amalberti, M. de Montmollin & J. Theureau (Eds.), Modèles en analyse du travail (pp. 191–227). Brussels: Mardaga.


    

  



  

    Part III
Ergonomics As Practised


    In a further installment on the ergonomic process, Part III presents some thoughts on what ergonomists actually do. This third part has only one chapter. It begins with a discussion of some of the main characteristics of professional ergonomic practice. After that, based chiefly on the interviews, the strategies ergonomists use at different stages in their intervention are presented. The chapter concludes with some thoughts on the various skills required for ergonomic intervention.


  




  

    Chapter 9


    The Practising Ergonomist


    Introduction


    Having described the various phases of ergonomic intervention in the preceding chapters, we would now like to share some thoughts on the professional practice of ergonomics. We’ll be looking more closely at what ergonomists do in a facility when asked to propose changes to solve a problem identified in a workplace.


    Of course, ergonomists’ professional practice is much broader than this. Think, for example, of ergonomists who respond to trade union requests to delve deeper and supply arguments to get workplaces to be more concerned with the impact of working conditions on certain more vulnerable populations (e.g., women in nontraditional jobs, young workers, immigrant workers). Or research ergonomists who, in studying intervention, seek to explore new niches for ergonomics and develop new knowledge of work activity (contribution of ergonomics to continuous improvement, quality management, architectural design, engineering design, training design, knowledge transfer, etc.). Or ergonomists who provide their expert opinion to an organization on a specific ergonomic subject or testify as expert witnesses in court or before a workers’ compensation appeal tribunal. Of course, we could extend this list because the profession of ergonomist is still evolving and diversifying. In addition, in the course of her career, a particular ergonomist may often develop several areas of practice.


    How can the professional practice of ergonomists who specialize in workplace intervention be characterized? What strategies have ergonomists developed to complete the various stages of an intervention? And what skills have they developed to help them carry out successful interventions? In this chapter, we explore these questions and share the valuable personal experiences contributed by practising ergonomists to this book.


    9.1  Characteristics of the Professional Practice of Ergonomics


    9.1.1  Form of Human Activity


    The professional practice of ergonomics, like any other type of professional practice, is a form of human activity. Accordingly, the theory of action that attempts to describe the reasoning at work in human activity can help us think about this question.


    Authors like Pharo and Quéré (1990) and Ladrière, Pharo and Quéré (1993) suggest that human beings use four types of reasoning. In a chapter of the book Des pratiques en réflexion: Dix ans de débats sur l’intervention ergonomique, François Daniellou28 sums them up as follows (2003b):


     Instrumental rationality, or the attempt to achieve an end by the most efficient means


     Axiological rationality, or the attempt to act as fairly as possible with respect to a set of values


     Subjective rationality, or the attempt to leave our own mark on what we do


     Communicative rationality, or the attempt to be comprehensible to others, to enable interactions of mutual understanding


    This discussion may bring to mind other types of rationality. The essential thing to grasp is that human action is described as a constant striving for compromise between these various aspects of rationality. Working and acting are attempts to do everything at once, which is impossible on a permanent basis, and so constant readjustment is necessary. The aim is therefore to find a happy medium at any given time between the different types of rationality, which are often incompatible with each other, rather than trying to achieve an optimum.


    As Daniellou says, “Being an ergonomist (or any other professional) means seeking to be effective and fair, to construct your own identity and to be ‘readable,’ understandable, by others” (2003b, p. 29).


    9.1.2  Much More Than a Problem-Solving Process


    Many authors, including Schön (1983), disagree with the positivist vision of the sciences that suggests practitioners apply their scientific knowledge to solve problems, which have been defined by common agreement. The practitioner’s work is not first and foremost to solve problems, but to define them, define their terms, by labelling the aspects they have chosen to focus on.



Ergonomists on their work


An ergonomist’s job is to hear what is left unsaid and see what cannot be seen. It’s to understand the general from the specific.




    As consulting ergonomist Jacques Christol says, when an ergonomist responds to a request for intervention, she usually notices that “the original data are incomplete, poorly defined. The goal is to construct, iteratively; the procedures and stages depend on the intermediate results and the operational leeway, which expands or shrinks throughout the action” (1996, p. 225). Professional practice is often characterized by complexity, uncertainty, instability, particularity and conflicting values.



Ergonomists on their work


The first morning, you’re scared—scared of missing something. There’s no roadmap. You have to start over again each time.




    For Schön (1983), a practitioner’s activity, far from being just problem solving, is first and foremost constructing a problem, without prior agreement on the objectives: “constructing objectives” takes work. For a practitioner, being able to put her finger on the problem is at least as important as knowing how to solve it. Concentrating solely on problem solving ignores the way the problem is defined, that is, the process by which goals are set and means are selected. Defining a problem means selecting the aspects of the situation on which to focus, setting limits on the attention to be devoted to it and enforcing a coherence that makes it possible to say what’s wrong and what direction to take to fix it.


    The practitioner’s thought process and actions are similar to a creative endeavour, the overall effects of which are constantly being reassessed. The actions initiated by the practitioner engage her in a “dialogue” with the situation, which she sees as a set of consequences of those actions that she is attempting to determine and understand in order to adapt her own action. Some practitioners talk about intuition, figuring things out, trial and error, experimentation. If she can, the practitioner will stop when she “likes the new situation,” in other words, when, given the context, the players in the workplace and the all factors involved, she feels the outcome of her intervention is acceptable.


    According to Schön (1983), the whole process of thinking while doing and thinking about what she’s doing is the key to the art that enables practitioners to perform so well in uncertain, unstable, singular situations with conflicting values. Their project management, communications and other skills (see Section 9.3) are what enable practitioners to stay on track in such a highly complex setting.



Ergonomists on their work


There’s no one right answer, no one right way of doing things! It’s totally ad hoc! You have to handle complexity and it’s not simple. But people want simple answers. So there’s constant temptation and a constant tension. They want ready-made solutions. It reminds me of writer’s block. You have to be uncomfortable all the time! Because there is a real tendency to want to find quick solutions! People want ready-made answers simply to ward off the anxiety of not knowing. But you have to accept anxiety and stay anxious. It’s a way of dealing with the issue by trusting that an answer will be found.




    9.2  Some Strategies Used by Ergonomists


    Like all workers, a practising ergonomist engages in a work activity (Figure 9.1). Inspired by recent work examining professional practice, there is an increasing interest in the ergonomist at work on an intervention: her characteristics, her representation of the intervention, her actions as a practitioner and the meaning she gives to what she does (Lamonde & Beaufort, 2000; Lamonde, Beaufort & Richard, 2002; Vézina & Baril, 2009; Viau-Guay, 2009). Like all work activity, the way the intervention unfolds and the transformations resulting from the ergonomist’s interaction with the workplace depend on several things. The intervention context, the facility’s request, the models and the tools made available and that will help her with her intervention influence her work activity and thus her self-regulation in response to the events, incidents and people with whom she interacts. As her intervention progresses, the practising ergonomist gradually develops strategies that will also take her other professional and outside activities into account.


      [image: Figure 9.1]


    Drawing on interviews with 14 ergonomists having various types of experience, we provide illustrations of a few examples of strategies implemented by practitioners to make headway at the various stages of an ergonomic intervention.


    9.2.1  Analysing the Request


    As we saw in Chapter 3, analysis of the request and context is a process in which the ergonomist makes initial contact with people in the organization to obtain information needed to define the nature and scope of her assignment. How do practitioners go about it?


    Quick negotiation of assignment


    Many ergonomists discuss and negotiate the provisional terms of an initial assignment during the first telephone contact with a company representative. In such a case, the request analysis continues when the ergonomist pays her first visit to the facility and meets other people. The goal is always to try to determine the various points of view regarding the request, understand the issues and the common representation of ergonomics, and get a feel for how much operational leeway exists for the transformation. This process often ends up influencing the request and the assignment, or may even lead to a reformulation of the request, which will determine the tack to take in developing the action plan (Chapter 6).



Ergonomists on their work


Sometimes I do the request analysis on the phone: I want to know the expectations, the context of the request. Then, when I’m on site, I use the assignment to rediscuss the request.




    One step at a time


    Some practitioners consider the assignment to be a first proposal, with the essential aim of identifying and understanding the problem that prompted the request for intervention. Identifying and understanding the problem helps the ergonomist to identify the objectives and the nature of the services to be provided to solve the problem. After the initial investigations and the presentation of the preliminary diagnosis, a second proposal is submitted to provide assistance with the development and implementation of the transformation. Many practitioners say they prefer to work in stages, as it enables them to construct the intervention gradually.



Ergonomists on their work


If you want to be there all the way to implementation, you have to identify the problems really well at the outset, and you have to be sure you can achieve the objectives. That’s why I like to go bit by bit at first, but to agree on the problem to be solved, of course. After that, the whole game plan . . . Determining the tack to take to carry out a complete process, including implementation and follow-up.




    Offering training to help redefine request


    With some requests, the ergonomist must interpret what it means and restate the problem differently. She can suggest a training session to help the facility’s players reach consensus on the definition of the problem.



Ergonomists on their work


I often say, “The customer is always right—except when he’s wrong.” Ergonomic intervention is a service, so you have to listen to the customer. But sometimes I have to reformulate the request, dress it up totally differently. For example, a customer who says, “Come in and train my handlers because they don’t know how to work.” What he’s really saying is that the handlers have backache, and he doesn’t know what to do! That’s what I hear! So I interpret the request. I try to get him to see things from where I’m standing, so that, most of the time, I’ll be able to change his definition of the problem with a training activity.




    9.2.2  Conducting Preliminary Investigations


    Preliminary investigations are a way for the ergonomist to approach the work situation and construct her own representation of the problem. These investigations enable her to produce a description of the work situation and propose hypotheses about the connections between the determinants, the activity and its effects, on people and on the facility. The strategies practitioners implement highlight the importance of actions aimed at building trust with the key players, helping them reach a consensus on the definition of the problem and avoiding ready-made solutions.


    Building trust



Ergonomists on their work


I think preliminary investigations are important for building trust, among other things. I systematically do individual interviews, all the time. For me, it’s a way of setting the stage.




    Taking time to construct own representation of problem


    Although practitioners listen to the people in the facility and are interested in the solutions they suggest, they all feel it’s important to take the time to define the problem properly before discussing possible solutions.



Ergonomists on their work


If the requester submits a problem and already has a solution in mind, I seek out further information to make sure it’s really the problem and the solution. If I try to find a solution before examining the problem thoroughly, I may miss the boat, because I may not have identified the problem properly.




    Getting away from solution-at-all-costs mindset



Ergonomists on their work


The first thing I do is try to get away from the idea that “we have to find a solution at all costs.” You have to let the problem sink in, understand every aspect of it perfectly, and once you’ve understood the problem and everyone is on the same wavelength, it’s easy to say, “This is what needs to be done.” So I spend a lot more time trying to understand the problem, and all the issues involved, than I do looking for the solution.




    Dealing with overall work situation to determine specific problem


    The practitioner tries to approach the work situation from an overall perspective, within the company system. But she is guided in her approach by what she gradually understands about the problem she was called in to deal with.



Ergonomists on their work


I generally approach the work situation from an overall perspective. If the request concerns a workstation, I want to situate the workstation in the plant or in the manufacturing process . . . I don’t know and I want to understand! Then, fairly quickly, I want to get a handle on the problem. But I don’t dig too deep, because where I dig deep will depend on what the problem is!




    Various interview techniques


    Practitioners find it important to be able to interview workers right at their workstations while they are performing their activities. When that is impossible, they may ask someone else to describe what the worker does.



Ergonomists on their work


I always conduct informal interviews with the workers at their workstations. If that’s not safe for the worker, I ask him to stop working or I ask someone familiar with the work to explain it to me while it is being done, as if I had to do it. “Describe what you’re doing” is a lot different from “Teach me to do it.”




    Preliminary diagnosis as intervention


    In some cases, to ensure that the facility is willing to and capable of solving a problem, without spending too much time on it, practitioners suggest doing just a preliminary diagnosis.



Ergonomists on their work


When I’m not sure, I keep my intervention brief. I establish a preliminary diagnosis and present it. I put less energy into it and it still gives me enough to convince them and get the discussion started. Sometimes that’s all it takes.




    9.2.3  From Preliminary Diagnosis to Action Plan


    As we saw in chapters 5 and 6, in the preliminary diagnosis, the ergonomist presents an interpretation of the problem and seeks to have it confirmed by the players in the workplace. She also tries to convince the players that something must be done to solve it. And she would like whatever action is taken to address determinants as far upstream of the work situation as possible.


    Preliminary diagnosis to establish credibility, action plan to provide assistance with transformation


    To ensure that she will be involved in the implementation and follow-up, the ergonomist first suggests a process to identify problems based on the client’s objectives. When the initial process proves effective, she can then suggest a complete intervention process.



Ergonomists on their work


The initial proposal often serves to identify problems and set objectives. Then, I suggest an intervention that the facility may find suitable. The facility won’t give me a two-year contract right off the bat if I haven’t proven that “I’ve identified the problem.” With an initial proposal, the facility feels safe: I’ve laid it all out and we know where we’re going.




    9.2.4  Delving Deeper into Work Activity


    As we saw in Chapter 8, in-depth analyses of the work activity are guided by a hypothesis that was formulated at the time of the preliminary diagnosis or may have been necessary to prepare the preliminary diagnosis. These are targeted investigations to collect precise data that will deepen the ergonomist’s understanding of a critical part of the activity, either to help her convince some players or to help with the search for solutions.


    Activity logs to demonstrate that’s not what workers do


    Practitioners delve deeper into the work activity to try to change representations of the work.



Ergonomists on their work


I perform systematic observations, which first include an activity analysis. I keep a fairly detailed operations log. It takes a long time, but that’s what enables me to draw a picture of the activity and say, “Look, you were expecting them to do that, but they don’t, they do something else.”




    Time spent depends on facility’s openness


    The time spent delving deeper into the work activity often depends on how open the facility’s players are. Occasionally very specific data on the work activity must be collected to convince some of them.



Ergonomists on their work


In a facility where people have very entrenched representations, I’ll begin the ergonomic intervention, but I’ll also work on changing their representations, and that translates into a never-ending final demonstration. Because I have to “convince people, deconstruct representations.” I have to demonstrate it with a very detailed step-by-step analysis of the work activity.




    Questioning certain possible solutions


    Practitioners can take measurements to call selected solutions into question.



Ergonomists on their work


The intervention where I really went into detail was when I measured lighting levels in a library to demonstrate . . . to convince them, in fact, that the customer’s proposed solutions wouldn’t change anything if they kept the same lighting fixtures.




    Presenting results of in-depth analyses of work activity to a variety of people: An often delicate, but crucial step


    Practitioners don’t always find it easy to present the results of in-depth analyses of the work activity to a variety of people. The facility will often cite a variety of production-related reasons to limit the number of people who take part. To practitioners, this is a crucial stage that can have an influence on the direction and scope of the intervention.



Ergonomists on their work


Ideally, I conduct systematic observations and confirm them, but it’s not always possible. Confirmation is the most delicate part of an intervention. I try to negotiate it at the request analysis stage, but when I show up to do it, I get all sorts of reasons why I can’t: “We don’t have the time. It’s a busy period.” When I’m confirming my observations, I make sure the employer is there. I think it’s important that he see what’s what immediately. The rest of the intervention really depends on it.




    9.2.5  Designing Transformation Plans


    There are some ergonomists whose usual practice is to provide assistance during the development and implementation of the transformation. For most, however, the situation is more variable, and an intervention often ends with proposals for transformation, commonly known as recommendations.


    Codeveloping transformation proposals with players in facility


    The interviews with practitioners reveal their efforts “to codevelop” transformation proposals with the active help of players in the facility.



Ergonomists on their work


I ask to have company engineers involved in the project, so that I can work with them on finding solutions. I always ask to have access to workers and supervisors: to be able to disturb them, ask questions. I also need information from the quality control department. I need feedback from the people who work there. I need to understand the technological and organizational constraints in order to make realistic proposals. Otherwise, in my report, I begin the solution section by writing: “These are only hypothetical solutions that need to be confirmed and developed with the people they concern.”




    Strategies to foster codevelopment


    Even when there is no formal working group during the intervention, efforts are made to narrow the range of possible solutions with players in the facility. Some ergonomists organize a meeting where they present the results of their analysis, with suggested areas to focus on, hypothetical solutions. The goal of the presentation is two-pronged: confirm the diagnosis and achieve a consensus on possible areas for transformation. Others work more with key people, often technical specialists, including workers and technical staff, especially engineers. To some ergonomists, there’s no question about it: they need an engineer’s input on the more technical aspects of an intervention.



Ergonomists on their work


One thing is clear in my assignments: the solutions are never ends in themselves. As an outside ergonomist, I can’t find the solution to all problems. I suggest possible solutions and then the workers, managers and engineers need to work on these possibilities.




    Confirming feasibility of proposed transformations


    One practitioner told us he works closely with the facility’s technical specialists. He confirms and assesses the feasibility of the solutions with them. He suggests approaches, provides guidelines and sometimes more quantified specifications, but he has the facility’s technical staff design the solution. So he first discusses its feasibility with the engineer and then has a small group of workers confirm that the solution is valid.


    Doing things differently, not always easy to imagine


    Although practitioners tell us they usually involve workers in developing possibilities for transformation, they also point out that in some workplaces, the players have trouble conceiving of things ever being different.



Ergonomists on their work


The workers sometimes have trouble imagining things being any other way.




    Providing assistance for solutions: Criterion of success


    Many practitioners feel that an intervention is a success when they have supervised the implementation of the solutions. Some characteristics stand out: good group dynamics, good ergonomist-worker-technical staff interaction, simulations with plans or prototypes tested and implementation of solutions developed.


    Difficulty negotiating to assist with implementing solutions at outset


    It would appear that, at the outset of the intervention, ergonomists have trouble negotiating supervision of solution implementation as part of their assignment. We’ve been told that the facility likes to retain control over events and that once the problem has been defined, it prefers to take care of the solution side in house.



Ergonomists on their work


Ideally I supervise the transformations, but in reality, I’m not always there. There are lots of reasons for that. First of all, companies aren’t interested. Even if I explain it to them and write it in the report, they don’t see the relevance. Second, and this goes for all consultants, I’m only there for a given time. I make recommendations, but they aren’t necessarily implemented the next week. In some cases, the follow-up is immediate. In other cases, investments are necessary, decisions have to be made by senior management. For all sorts of reasons, I’m no longer there at implementation. So I write a paragraph in the report on how to implement the recommendations.




    Strategies for following up anyway


    In some organizations, ergonomists do an administrative follow-up by phone without going back to the shop floor. But that doesn’t give them any feedback from the workers. It is easier for an in-house ergonomist or one working with a loyal client. Then she can do a follow-up while carrying out another assignment. It’s also easier to follow up on an intervention involving several workstations than one involving just one.


    9.3  Complementary Skills for Successful Ergonomic Intervention


    The interviews conducted with practitioners for this book as well as the literature on ergonomic intervention suggest that practising as an ergonomist means


     Working under a variety of sometimes severe constraints (time, economic, social), in


    – Workplaces


    • With a variety of requests (requests, offers, obligations)


    • Where resources and capacities may be limited


    • Where representations must often be constructed


    • Where the ergonomist’s knowledge may be limited (familiarity with certain workplaces or fields)


    – Complex situations


    – Special contexts (facility, economic, social)


     Interacting with an extensive network of players in the workplace (HR officers, engineers, architects, managers, supervisors, union representatives, workers) who have different and possibly divergent interests, all concerned one way or another with the contribution of the ergonomic intervention


     Producing knowledge from activity analysis and operational transformations targeting both occupational health and safety and the efficiency of the goods or services production system in which they are working


    They do this by creating a an organized, collaborative system of actions for understanding problems and developing solutions that focuses on a process of work activity analysis and project management.


    Aside from activity analysis tools and knowledge of people at work, other complementary skills are required for a successful ergonomic intervention. To describe them, we reproduce here a large part of a paper by Anabelle Viau-Guay,29 published in the Association of Canadian Ergonomists’ newsletter of March 2007, which describes each of these skills.


    The literature on the practice of ergonomic intervention identifies six skills used by ergonomists: strategic, interpersonal, technical, ethical, interdisciplinary and the ability to seek out information and educate themselves when faced with difficult situations.


    9.3.1  Strategic Skills


    First of all, many authors refer to the strategic skills required for ergonomic intervention. An ergonomist called into a workplace doesn’t always stop at making a diagnosis: often she’s asked to transform the situation, to be a catalyst for change. To do so, she performs not just a work situation analysis, but also a strategic analysis of the possibilities for transformation in the workplace and in the project in which she is involved, and adjusts her practice accordingly, bit by bit (Lamonde, Beaufort & Richard, 2002). This analysis is not limited to social construction (setting up work groups, for example), but seeks to provide an effective picture of the organization’s specific context and of possible facilitators of change. Who are the players involved? What type of reasoning do they use? Are any of them in conflict? Why? Who actually has the power to get things moving? Who has the information? In practice, strategic analysis is not done solely during analysis of the request, but is constantly updated as the intervention progresses. So ergonomists develop a variety of strategies to prepare the ground for transformation: expanding the players’ understanding of the ergonomist’s work and the activity (Six, 1996; Viau-Guay, 2002), getting them to ask questions that they didn’t ask before, forging professional and personal bonds with them, and so on. In addition, ergonomists may try to play several roles in projects (consulting, but also delegating and transferring knowledge, coaching or coordinating), so as to increase the added value of their intervention (Lamonde, Beaufort & Richard, 2002).


    9.3.2  Interpersonal Skills


    Second, ergonomists need interpersonal skills. An ergonomic intervention is not just an expert relationship, but also to some extent a helping relationship. At the start, the ergonomist has to deal with a requester in difficulty, who’s calling on her to solve a problem he is unable to solve himself. How can she earn his trust from the outset? How can she allay his fears about the study (Lamonde, Beaufort & Richard, 2000)? How can she point out problems and propose changes ably and tactfully, without challenging the competency of the managers who have requested the ergonomic intervention? The ergonomist also often finds herself acting as a group facilitator (user groups, project steering committees), which is in itself another skill to develop. How can she ensure that the group works well, that she’s heading in the right direction? How should she handle conflicts within the group? How can she effectively play the role of mediator while providing players with not just a diagnosis, but a way to debate proposed solutions among themselves (Baril-Gingras, 2003). During her intervention, the ergonomist may also come into contact with workers and managers who are burnt out, angry, skeptical about the project and about ergonomic intervention itself (see, for example, Ledoux & Aurousseau, 2001). The way she works with these people will certainly affect the outcome of the intervention. But how can she position herself so as to help them and to help the project, without becoming a sort of therapist? Last, an aspect often glossed over in teaching and in the literature, the ergonomist’s body (Daniellou, 2006) and emotions will also be involved in her work. Her body becomes a communication tool for nonverbal communication and demonstration, and her emotions may be aroused in difficult situations, when faced with human misery, etc. Ergonomists, like other workers, must develop strategies to manage their bodies and emotions at work (Soares, 2000).


    9.3.3  Technical Skills


    Third, a number of authors discuss various technical skills (i.e., unrelated to ergonomics) that may help the ergonomist conduct a better intervention. For example, when working with technical experts (architects, engineers, etc.) on design projects, ergonomists who can understand and use their technical language have a much easier time participating in the project. Sometimes that also means learning to read plans and specifications or other technical documents and being able to put them into plain language for future users. On another topic, in some interventions, the ergonomist may need to use teaching skills, either to provide training herself or to design it. But the need for training is not often anticipated when intervention begins, and you can’t just become a teacher overnight (Montreuil & Bellemare, 2001): How are the training objectives to be defined? What teaching resources need to be developed to achieve the training objectives? How can the quality of what has actually been learned be ensured? Last, information and communications technologies have also changed things for ergonomists. They now need to be able to search for relevant information in the mass of information available—particularly that generated by ergonomic research—and deal with it critically.


    9.3.4  Ethical and Identity Skills


    Fourth, to carry out an intervention successfully, the ergonomist must sometimes make use of ethical and identity skills. Occasionally they must deal with ambiguous requests that make them wonder: What is my role as an ergonomist? What should I avoid getting into as an ergonomist? Can I accept this assignment? (See, for example, Lamonde, 2000, on the role of the ergonomist as expert at the CSST, the Quebec workers’ compensation board.) Other times, in the middle of an intervention, the ergonomist may have to contend with conflicting standards (Daniellou, 2006) (for example, when safety conflicts with productivity) and must take a position. Last, in coping with certain constraints in the field, the ergonomist must sometimes, even often, deviate from the standard ergonomic intervention approach or quite simply skip certain stages: To what extent can this be done while still respecting professional ethics? How can the ergonomist be sure that these adjustments won’t have an adverse impact on the success of the intervention? Or, conversely, be sure that they have a positive impact?


    9.3.5  Interdisciplinary Skills


    Fifth, many ergonomists develop interdisciplinary skills in their practice. According to Vinck (2002), these skills become necessary because the subject of ergonomic intervention—human activity at work and all its multiple causalities—is complex. Thus, by definition, the ergonomist must often interact with professionals from other fields. Some of them (architects, IT specialists, engineers) are better known to ergonomists, but others, like managers (Toulouse & Savoie, 2000), mental health or organizational communications specialists (Ledoux & Aurousseau, 2001), or quality management and continuous improvement experts (Toulouse, 2003), less so. To work effectively with other professionals, some ergonomists develop not just their knowledge and understanding of these other disciplines (from a technical standpoint and the type of reasoning employed), but also the ability to inform these professionals about ergonomics and give them an understanding of it.


    9.3.6  Ability to Question and Transform Practice


    Last, many ergonomists, particularly those with more experience, seem able, when confronted with difficult situations, to question and transform their practice so as to be able to resolve such problems satisfactorily. These difficult situations, probably more frequent early in an ergonomist’s career and rarer later on, can have a variety of causes. They are situations in which the ergonomist feels ineffective, where things “get stuck” and she has to find “a way out.” This feeling of ineffectiveness can be caused by all sorts of situations: difficult interpersonal relationships, uncooperative people who only want to interfere with what the ergonomist is doing, value conflicts between what has been asked and what the ergonomist feels is necessary, a problem the ergonomist has never come up against before, a situation where the exact nature of the problem isn’t defined, etc. Some ergonomists, when faced with such situations, are able to step back from their usual practice, question it and transform it to make it more effective. Others have trouble doing so and would like more tools to help them.30


    Conclusion


    As a practitioner, the ergonomist employs a variety of strategies to successfully complete interventions and tailor them to the context. We have seen that the skills ergonomists use in their practice go well beyond performing a work analysis and developing a diagnosis of the work situation. Many other complex skills are required, and used to varying degrees by different ergonomists and by the same ergonomist from one situation to another. What are the most significant skills for successful intervention? What conditions must be present in the workplace to enable the ergonomist to use and develop them? These questions underscore the fact that ergonomists must pursue their professional development throughout their careers.


  




  

    CONCLUSION


    This book is the result of our thinking and the formalization of our experiences in research and teaching, enriched with contributions from seasoned practitioners. It is our look at the practice of ergonomic intervention. We hope that it will be a significant addition to the field and find wide use for training future ergonomists.


    In all modesty, we are aware that this is just a first step. Other books will add to this one and contribute to the development of the practice of ergonomic intervention. After all, the field is still young and books on teaching and theory are needed for it to mature. Aside from the practice of ergonomic intervention, there’s room for books on other subjects related to ergonomics. We’re thinking of methodological treatises, the world of design projects, the contribution of ergonomics to new training issues and keeping an aging workforce on the job. We hope that this book will stimulate further reflection that will help the field develop.


    By thinking about the challenges ergonomists will have to face in the years to come, we can conclude with some ideas about how the discipline should develop. A first observation is that ergonomics must assert itself clearly, in all its aspects and specificity, with respect to other disciplines. Many ergonomists say the same thing: they sometimes have trouble making themselves understood by other scientists and professionals. At a time when problems in the workplace are becoming increasingly complex, a multidisciplinary perspective is sometimes the only appropriate course of action. In such a context, the contributions and methods of ergonomics need to be better understood by colleagues in other fields involved in designing work from various perspectives. The concept of activity analysis, which is one of the major themes running through this book, is not that simple for our colleagues to understand. Ergonomists must therefore make an effort to explain their concepts and methods better. It is worth wondering whether simpler language, combined with a more synthetic approach, might not be more effective. Hermeticism is to be avoided at all costs. One thing is certain: books explaining ergonomics and what it has (and doesn’t have) in common with other fields can only be worthwhile. There is room for epistemological reflection to consolidate the discipline and strengthen interdisciplinary issues.


    Another considerable challenge will be keeping graduate and postgraduate training alive. Developing the next generation is crucial to the survival of the discipline.


    Given the many influences on the various approaches taken in ergonomics, researchers and practitioners should avoid staying in their own little universe and should open up to the wide variety of perspectives being developed around the world.


    The biggest challenge to ergonomists is to get the players in various workplaces to appreciate the contribution they can make. In Quebec, at least, ergonomists are still underused. Company management has only a vague idea of what ergonomists do. Changing the representations of ergonomics held by workplace decision makers is a major issue for the survival of the discipline. Although studies may be necessary to gain a better understanding of this phenomenon, it is to be hoped that associations or groups of researchers and practitioners will undertake public awareness campaigns and develop communications tools to promote the field.


    There could also be benefits to transforming ergonomists’ means of entry into the workplace. The ergonomist often raises health and safety issues, and that’s a vocation that should persist. Yet OHS intervention is not always a priority for the facility. When this approach is taken, it’s often hard to convince decision makers to carry out investments. As Lamonde and Richard (2009a, 2009b) and Bellemare (2010) recently pointed out, the ergonomist should work more often with designers, including engineers. It would, in fact, be more effective if ergonomic intervention were incorporated into the facility’s day-to-day activities. In this regard, integrating ergonomics into continuous improvement programs might be a good way, provided the potential adverse effects of such programs can be countered.


    Ergonomics must also develop as the world of work changes. Aside from the ability to analyse work activity, ergonomists require extensive knowledge of the “organization system” and the process of change in the workplace. More than ever, it is important to take a systemic view and look at the macrocontext of the workplace, as well as its external environment.


    Although the basis for action is the same, ergonomists should tackle problems experienced by vulnerable groups and those specific to an aging workforce. From this perspective, activity analysis could contribute to mechanisms of knowledge transfer between experts and novices, at a time when workplaces are facing major losses of crucial skills. It is well known that there are thousands of small facilities, in Quebec, at least. But ergonomic practice is generally formalized for large facilities. More effort needs to be put into developing interventions better suited to small and midsized facilities. Ergonomists must also take an interest in emerging issues like psychosocial risks and the risks of nanotechnologies.


    Another contemporary topic: the assessment of ergonomic interventions. Ergonomists should work with occupational sociologists and assessment specialists to follow up on and assess ergonomic interventions. They should help the other specialists understand what they do in facilities and develop assessment criteria with them. We need to know whether ergonomic interventions succeed in fostering sustainable prevention cultures in the workplace. Through a better understanding of the problems they encounter in their interventions, ergonomists will be able to improve their practice. From this perspective, we can only encourage the reflective approaches developed in some ergonomic studies.


    Interventions that include a systematic analysis of problems encountered and the factors of success are very useful to practice. Logbooks are excellent for this purpose. Similarly, studies where we can follow the trajectory or path of the intervention can also teach us a great deal.


    Finally, we would like to conclude with a question. The ergonomist’s goal is to understand and transform work. Yet despite top-quality, rigorous analyses, proposals for change are often turned down. The issues involved often go beyond the workplace and are political in nature. So should ergonomists limit themselves to their body of knowledge or take to public forums to try to influence things much farther upstream?


    In short, the years ahead will be full of new developments and changes for ergonomists.


  




  

    Appendix I


    Ergonomic Intervention Tools


    This appendix describes all the tools most frequently employed in ergonomic intervention. All of them are useful and will serve as an excellent starting point for creating your own toolbox.


    1. Context analysis worksheet


    2. Requester and stakeholder questionnaire


    3. Self-evaluation of reaction to request


    4. Diagram summarizing various points of view on request


    5. Annotated questionnaire for initial interview with worker


    6. Questionnaire on occupational musculoskeletal pain


    7. Questionnaire for supervisor or group leader in service sector


    8. Questionnaire for supervisor or group leader in industrial sector


    9. Questionnaire for describing job constraints and collecting data on workers’ health


    10. Checklist for characterizing ergonomic intervention


    11. Simulations


    12. Intervention report


    13. Log


    These tools are not intended to be normative. You should tailor them to each organization and situation studied and the time you have available. This brief list is not exhaustive. As you continue your reading, you should add to it.


  



  
    Tool 1 – Context Analysis Worksheet


    Source: Baril-Gingras et al. (2010d)


    To download interactive and printable versions of Tables 1.1, 1.3, 1.4 and 1.5, access the following address from any desktop or laptop computer: http://books.irsst.qc.ca/ergonomics/


    [image: Appendix I, Table 1.1]
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    Tool 2 – Requester and Stakeholder Questionnaire


    1. Situate person in company


     Job title, involvement, decision-making power, interrelations with others


    2. Understand person’s point of view on request


     What event triggered request?


     What is history of request?


     Who are players behind request?


     What context can person provide?


     What is person’s point of view on request?


     What type of problem led to request?


     What previous attempts have been made to solve problem?


    3. Find out person’s expectations of ergonomic intervention


     What type of intervention is desired?


     What type of relationship with ergonomist is desired?


     What are person’s representations of ergonomics?


    4. Understand company structure and characteristics that may influence intervention


     What is company’s mission?


     What are workers’ characteristics?


     What is company’s economic situation?


     What are labour relations like?


     Have many employees been hired or laid off?


     How does information circulate? Who is in charge of various types of problems?


     Who is in charge of OHS issues?


     How is prevention structured and what preventive activities are there?


    5. Situate request as part of company’s strategic development


     How does request fit into company’s strategic development?


     Is it related to planned or future investment projects?


    6. Pass on information about intervention methods, necessary conditions and preferred mechanisms to ensure information about intervention process circulates.


  




  

    Tool 3 – Self-Evaluation of Reaction to Request


    To download an interactive and printable version of Table 1.6, access the following address from any desktop or laptop computer: http://books.irsst.qc.ca/ergonomics/


    This tool, developed by Lescarbeau, Payette and St-Arnaud (1990), enables a consultant to engage in reflective thought on her reactions to the request and the initial contacts with the players within the organization. It can help her determine how acceptable she finds the request in terms of her values, capabilities, interests and time and the amount of operational leeway she believes can be negotiated with the workplace.
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    Tool 4 – Diagram Summarizing Various Points of View of Request


    Using an example, we illustrate the use of a diagram developed by Rabardel, Folcher and Le Joliff (1996) to show the various points of view on a request for intervention.



 
   The square in the middle of Appendix I, Figure 1.1 lists the different aspects of the problem reported by people interviewed. The groups of people are shown in the cylinders to the left. Arrows connect the people to the aspects of the problem they mentioned. The rectangle to the right lists useful facts about the context and key events in the history of the request.
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    Tool 5 – Annotated Questionnaire for Initial Interview with Worker


    The annotated questionnaire for an initial interview with a worker (Vézina, Ouellette & Major, 2009) can be used in an intervention in response to a request from a company that wants to develop ways of preventing musculoskeletal disorders. The questionnaire was developed over many years of MSD prevention work (Falardeau & Vézina, 2004; Ouellette et al., 2003; Vézina, Ouellette & Major, 1995).


    It’s used once the ergonomist has encountered a number of representatives of both management and workers to clarify the request and assignment. She has visited the facility and started the preliminary investigations. Her reason for being there has been explained to all the workers. Now it is time for her to observe certain workstations and meet the workers on them. She is typically given 30 to 40 minutes for each interview.


    In the questionnaire for the initial interview, the body sketches are not divided up in any way. Sketches of the body divided into different areas, as in the Nordic questionnaire (Kuorinka, Jonsson, Kilbom, Vinterberg, Biering-Sørensen, Andersson & Jørgensen, 1987; Forcier et al., 2001), can be used at other times.31 Tool 6 shows a typical body sketch with divisions.


  




  

    Tool 6 – Questionnaire on Occupational Musculoskeletal Pain


    To download an interactive and printable version of the questionnaire, access the following address from any desktop or laptop computer: http://books.irsst.qc.ca/ergonomics/


    The questionnaire below contains a body sketch, which, like the one in the Nordic questionnaire (Kuorinka et al., 1987), divides the body into different areas. The sketch is used to identify more precisely the parts of the body under strain at work. Pinpointing the parts that hurt provides an indication of the muscles involved and the movements or static postures that may be the cause of the problems. The divisions marked are useful for self-administered questionnaires used in an entire plant or department to target the workstations with the most problems and the most frequent problems.



      [image: Questionnaire Tool 6]


  




  

    Tool 7 – Questionnaire for Supervisor or Group Leader in Service Sector


    This questionnaire outlines a process and provides sample questions to ask the supervisor or group leader when the intervention is taking place in the service sector. The example here concerns nursing in an intensive care unit, but it can be adapted to other types of services.32


    Questionnaire for supervisor or group leader


    Getting started


    Thanks for taking the time to talk to me. This is what I would like to do:


     Get an overview of your department.


     Talk to you about how the observations and interviews will be done.


    Would you briefly describe the jobs you’ve had leading to your current position?


    1. Department: General information


     What are the department’s main activities?


     What type of clients do you have?


     Can you describe how the department handles a client (or request)?


     Are there variations throughout the day (shifts), week, month, year, in terms of how busy you are or the type of work to be done?


     How are schedules arranged?


     How is the work divided up?


     Is there any departmental meetings? Who attends?


     How would you describe labour relations here? In the facility as a whole?


     What are the department’s main strengths?


     What are the department’s main challenges right now? What about for the future?


    2. Departmental employees33


     What are the positions in your department and how many employees are there in each?


     How many people are full-time, part-time, occasional and agency staff?


     What are the age, sex, skills and experience of the workers in the department (and more particularly, those to be studied)?


     Do you know your department’s absentee rate and employee turnover (by job category and status, if applicable)?


     What do you see as employees’ main problems (mental health, physical health, other)?


     Are there any occupational injuries or diseases?


    3. Everyday work


     What do you think are the main sources of satisfaction at work here in the department?


     What do you think are the main sources of dissatisfaction?


     How would you describe the workplace climate?


    Wrap-up


    Now I’d like to observe people at work and talk to some of them. Do you mind if I do that? When I can come back? (Lead the discussion, keeping in mind the need to observe workers with different characteristics at different times.)


    Thank-yous


  




  

    Tool 8 – Questionnaire for Supervisor or Group Leader in Industrial Sector


    The recommended questionnaire can be found in Work Involving Varied Tasks: An Ergonomic Analysis Process for MSD Prevention (Chicoine, Tellier & St-Vincent, 2006), downloadable from the IRSST.


    It’s designed for use in industrial companies to get a better picture of the operators’ work from the supervisor’s point of view. It’s structured as follows. There is a table to note information on the workers in the position being analysed. The supervisor is asked to describe any accidents that have occurred at the workstation. The supervisor is then asked to break down the task into its main operations and, for each, to identify the main difficulties and their probable causes. Next, more general questions are asked to determine whether the overall conditions make the job harder and find out whether some operations are reported as the most difficult, and if so, why. Last, the supervisor is asked whether the workstation has been changed in any way and, if so, what the impacts have been.


    This questionnaire is meant to serve as a starting point, not to be normative. You should tailor it to each organization and situation studied and the time you have available.


    Chicoine, Tellier and St-Vincent (2006) provide a number of MSD-prevention tools:


     Interview summary


     Video observation planning grid


     Observation summary


     Analysis summary


     Action follow-up summary


     Solutions follow-up summary


  




  

    Tool 9 – Questionnaire for Describing Job Constraints and Collecting Data on Workers’ Health


    The EVREST questionnaire (2013) was developed in France for occupational physicians to monitor changes and relations in occupational health. It’s used to describe characteristics of the work and its effects of workforces. EVREST was developed at The EADS Group by occupational physicians in cooperation with the French centre for research and study on age and working populations (CREAPT), in the early 2000s and has since been updated.


    We believe that the questionnaire can help ergonomists describe various working conditions and characterize the state of health of a group of workers. It may even be useful in summing up the situation of one worker in particular.


    The results, with the exception of some health data, are essentially based on workers’ perceptions.


    The questionnaire consists of seven series of questions on occupational constraints (time, interruptions, psychosocial constraints, physical workload, exposure to hazards), training and lifestyle, and the worker’s general health. The health questions were originally intended to be completed by a nurse or occupational physician, but if one isn’t available, the ergonomist can adapt the section and fill it in with the worker.


    This questionnaire is very useful for describing job constraints and collecting data on workers’ health.


    The EVREST questionnaire, a guide to filling it in and background information (in French) can be found at evrest.istnf.fr.


    In some situations, it may be preferable to maintain the worker’s anonymity by noting sex and date of birth, instead of name, under Identification.


  




  

    Tool 10 – Checklist for Characterizing Ergonomic Intervention


    As part of a review of the French-language literature on participatory intervention and the prevention of MSDs, St-Vincent et al. (2010) developed an intervention model and an accompanying checklist, which can be used to characterize eight main aspects of ergonomic intervention:


    1. Context: Characteristics of company


    2. Context: Characteristics of workforce


    3. Context: Organization of OHS, barriers and facilitators


    4. Characteristics of request for intervention and work analysed


    5. Characteristics of leading professional (ergonomist or other)


    6. Intervention process: Stages carried out, types of information gathered, methods and instruments used


    7. Intervention process: Participatory structures


    8. Effects: Micro- and macrochanges, impact of changes


    The checklist can help ergonomists understand the different aspects of an ergonomic intervention and it can be a good way of organizing information when drafting intervention reports. The checklist is also a useful guide for researchers writing papers on ergonomic interventions.


    The checklist is based on the intervention model developed by St-Vincent et al. (2010). It was published as Appendix II to the research report describing the model.


  



  
    Tool 11 – Simulations


    Simulations may serve both to guide design choices at the outset of a project and to assess the impacts of the designers’ proposals on work activity as the process advances. Simulations also help the people involved in the project develop a shared representation of the solution contemplated.


    Engineers often use simulations in their projects. For example, they may use software with anthropometric data to size machinery and workstations to make them compatible with people’s physical characteristics. Ergonomists involved in a design process may also make use of such tools.


    Here we focus on work activity simulations, the purpose of which is to make sure that the aspects of the work setting being designed will be compatible with the dynamics and continuity of the activities to be performed. They are most often conducted in a working group consisting of ergonomists, designers and workers who discuss the compatibility of the solution with the future work activity.


    We end with a look at simulation tools used in operational research, which are still relatively unknown to ergonomists, but seem to offer good opportunities for working with engineers.


    Activity-centred simulations


    To conduct activity-centred work simulations, the ergonomist needs to have activity scenarios enacted, a physical or virtual representation of the contemplated solution (plan, model, prototype, software) and the ability to run the simulation session. The goal of the process is to determine the probable consequences of equipment, materials and layout or work organization on future work activity, with a view to reaching a prognosis of the contemplated solution. A positive prognosis confirms that it is worth continuing the design in the same direction, while a negative prognosis is an opportunity to discuss changes to the proposal.


    Simulating the activity is a concrete means for workers to become familiar with the future facilities. During the simulations, they develop the ability to project themselves into the future, and thus to come up with other aspects that should be taken into account. Involvement in activity-centred simulations enables the designers, for their part, to change their own representation of the work and consider users as design resources. Activity-centred simulations foster dialogue between people with different points of view on the situation to be changed (operation, maintenance, production, engineering, etc.). The design choices are improved and the design process becomes a truly iterative process in which the specifications become increasingly detailed.


    At the end of this section, we present two examples of activity-centred simulations, one using software and the other using plans.


    Activity scenarios


    To perform activity-centred simulations, the ergonomist uses situations involving typical actions: situations that he has observed. The most relevant situations are those that are most common and those that are critical. In a library, the clerk at the circulation desk must check out loans, a very common operation, and after checking in returns, store them until they are reshelved. Temporary storage is especially critical in busy periods, because books can pile up until there is no more room. Here are two observed situations that could give rise to a number of different simulation scenarios: a patron borrows some books and CDs or 20 patrons return items within 15 minutes. Situations observed by the ergonomist are used to test the designers’ proposals. In this way, the ergonomist can develop a repertoire of situations and scenarios to “act out” the activity to see what problems are encountered and suggest changes. Many aspects of the work situation can vary in the scenarios: characteristics of the population (skill, height, disability, weight, etc.), demands of the work (things that absolutely must be done, speed, quantity, activity performed with others), etc.


    Simulation media


    A variety of media can be used to perform simulations. The more concrete the representation of the future, the more accurate the prognosis can be. If real operators can simulate activities in a full-scale, or 1:1, model, reproducing the environment in which the activity will take place as faithfully as possible, the simulation will be very realistic. In a project, it is still advisable to project the future activity using media like 2-D or 3-D plans or software. Although it is harder for operators to imagine the future—reading plans may be a problem—it can be a good idea to project the future activity at the outset, while design choices can still be changed. In fact, the farther along the project gets, the more expensive changes become, even while still in the planning stage. Appendix I,Table1.7 lists the main media used and the pros and cons of each.
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    Running session


    At the start of the simulation session, the proposal or solution contemplated is shown to everyone. It is important to allow enough time for each person to construct a representation of the contemplated solution and ask questions, if necessary. Each scenario is enacted using the medium representing the solution contemplated and asking questions:


     Is there continuity of time and place in the enactment of the scenario?


     Are the operating conditions favourable?


     What problems emerge?


     Are people’s health and safety guaranteed?


    At the end of the simulation, the ergonomist asks the following question: Do the characteristics of the object being designed (building, workstation, machine) allow an activity that is acceptable from the point of view of quality, production and OHS criteria? The ergonomist is making a kind of prognosis of the future activity, which can be favourable or unfavourable:


     Favourable – There is enough operational leeway to ensure a future activity that meets the criteria


     Unfavourable – There will probably be problems performing the future activity


    Simulations can confirm that a proposed design is suitable or enable the designer to refine it until the prognosis is favourable. The ergonomist can then write a report on decisions made and any requests for changes to be made to the solution.


    Example of activity-centred simulation using software


    Project: Replacing a hot-metal crane


    The project manager was assigned by plant management and assisted by a technical team and a working group (formed of overhead crane operators, maintenance people and supervisors). Throughout the design process, the ergonomists worked with the technical team and the working group.


    Based on an ergonomic analysis of the activity of operating the old crane, critical situations were targeted. The analysis revealed that there were the most constraints on picking up a crucible when the operator was 5 m above the ground and 2 m from the wall. The task required the operator to turn his head quite far and twist his trunk several times to look for visual reference points essential to picking up and putting down the crucible successfully.


    To reduce these constraints, the first design of the future crane cab included bigger glassed areas, less distance between the cab and the wall and the addition of a swivel seat. To test whether the swivel seat was a good idea, a simulation was done. The future cab was designed with AutoCAD-14 computer-assisted design and drafting (CADD) software. The cab design was transferred to 3-D animation software and simulations were done with anthropometric mannequins from another application (ManneQuin/HumanCAD), in which parameters of the situation (size of mannequins, seat location, etc.) can be varied to see how visibility is affected.  shows a simulation of an activity scenario (picking up a crucible 2.3 m from the wall).
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    This simulation revealed that the control console in the cab, built into the arm of the seat, almost completely blocked the view of the crucible, and thus the visual reference points needed to pick it up successfully.


    This simulation revealed that swivelling the seat clears the view of the crucible, but also moves the operator back ().


    [image: Appendix I, Figure 1.3]


    After the simulation, a swivel seat is deemed likely to improve the operator’s view of the crucible from the new cab.


    Simulation results are often presented using a summary sheet that can take the form shown in .


    There are a range of CADD tools that can be used for this type of simulation. Software like CATIA (computer-aided three-dimensional interactive application) and DELMIA (digital enterprise lean manufacturing interactive application) (Jack, HumanCAD) can produce 3-D representations of physical layouts or tools and simulate certain actions using animated mannequins. CATIA’s SAFEWORK module, for example, includes an anthropometric database that can be used to generate 3-D mannequins of different measurements.
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    The goal of simulations with this type of software is to make sure that the dimensions of machinery and workstations being designed are compatible with people’s physical characteristics (room to move, reach zone, visual field). CATIA also includes simple biomechanical models and a few methods of assessing risk factors for back and upper limb MSDs. CADD software gives project team members a quick and fairly cheap representation of future layouts and enables the ergonomist to make a preliminary assessment of aspects of interest. It is generally used before building a model or full-scale prototype. As it still has some significant limitations, CADD software cannot totally replace models and prototypes. In fact, it can’t simulate teamwork or a series of complex actions, or anticipate all the diverse strategies workers will develop in the new work situation. It should also be pointed out that the results of a virtual simulation depend directly on the quality of data entered at the outset. Last, mastering this type of software demands time and special technical knowledge.


    But there are some cheaper, less complex applications on the market (e.g., HumanCAD, ErgoForms) that are more easily accessible to ergonomists.


    Finally, some companies that are very involved in product design use virtual immersion labs to speed up the development phase. The person’s environment is reconstructed as faithfully as possible and the person is asked to perform activities in the virtual environment. This approach is used to test concepts or develop them sufficiently before moving on to trials with a full-scale model.


    To find out more about the development of software applications, see Sundin and Örtengren (2006). Last, for more information on a procedure for testing anthropometric aspects of industrial products, see standard ISO 15537 (European Committee for Standardization, 2004).


    Example of activity-centred simulation using plans


    Project: Public library design


    After a competition run by a municipality, two architectural firms were chosen to design a new library. The ergonomic intervention consisted in providing assistance at two stages: the competition phase and then, later, for eight months of the concept and preliminary phases.34


    A plan-based simulation was done at the time of the competition to arrive at a prognosis of the location of the circulation desk and the various paths clerks would take when performing their duties. The activity analysis revealed that the clerks, while handling loans and returns, must at the same time keep an eye on certain strategic areas of the library, especially the children’s and picture book sections, where they often have to provide assistance. They also have to go into the stacks to shelve books, while watching out for patrons at the desk.


    One of the proposals submitted to the architectural competition is reproduced below (). It is the plan of the second floor of the future library, where the circulation desk is located. Patrons take the stairs or elevator to get there. The circulation desk is at the far left, between the elevator and the stairs. The fiction, children’s and picture book collections are on this floor, along with computer stations and the catalogue.


    This proposal was reviewed in terms of two work requirements revealed by analysis of the clerks’ activity. Appendix I,Table1.8 lists the visual requirements and the prognosis made after analysis of the plan. The analysis showed that the isolated, out-of-the-way location of the circulation desk is not good for watching different areas, especially the most strategic sections, like the children’s collection.
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    Table1.9 shows what clerks need when moving from one section to another to help patrons.
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    Analysis of the plan reveals that the proposed layout will not facilitate those movements. The areas clerks have to go to most often (children’s collection, picture book area, computer stations) are far from the circulation desk. Clerks also have to push full book trucks up a slope.


    After the simulations, the ergonomist suggested exploring other possible locations for the circulation desk.


    Simulation tools for operational research


    Many types of problems necessitate simulations in which time (not space) is dominant, such as designing a delivery route to keep delays to a minimum or to spread out (rather than concentrate) the risk of MSDs or physical fatigue better over time. Designing work schedules to provide 24-hour service or allocate working hours (or exposure to various hazards) equally among a limited number of employees, like designing work schedules for pilots and flight attendants, is another category of problems in which time is important. Finally, planning orders in a workshop to increase efficiency and reduce turnaround times is another common example in industry. There are many simulation software applications on the market. One often used is Micro Saint Sharp. Ergonomists are generally unfamiliar with this kind of application.


    Operational research (OR) is a discipline that has developed various approaches and tools to solve this type of problem, among others. The field is closely related to systems engineering and in North America is a branch of industrial engineering. OR develops and uses various mathematically based optimization methods to find solutions to the most complex problems. But to model problems that arise from corporate reality, the ergonomist must often simplify them and come up with hypotheses. Otherwise, too many variables and constraints make it impossible to model the problem and find solutions. If solutions found through this approach are difficult to implement or unrealistic, it is usually because the simplification was done without in-depth knowledge of the actual situation or realistic hypotheses concerning the availability, capacities and skills of those affected by the simulation. The ergonomist has a critical role to play in this type of simulation, because he can provide the OR specialist with facts needed to model the work situation properly and adapt his solutions. Too often, however, the ergonomist is called in once the solutions have been implemented and problems have arisen with the workers.
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    Tool 12 – Intervention Report


    Fast-paced developments in today’s business world are forcing rapid changes to occur in work settings. Ergonomists must adapt, as well. It has become essential to document the intervention process and submit a report to the facility. The report will be very useful to the company if it ever commissions another ergonomic intervention, because it can help avoid problems already experienced and improve the chances that the next one will take place in the best possible conditions.


    This section provides guidelines on writing an intervention report, which is the mandatory final stage in every ergonomic intervention process.


    The report provides the company with a record of the intervention by documenting, by means of qualitative and quantitative indicators, the progress made between the formulation of the request for intervention and the final results. It also provides more technical information on effecting the changes recommended by the ergonomist. Furthermore, it helps convince the company of the importance of following the recommendations.


    The report contains information that can be read and understood by everyone at every level of the company: the managers who will decide on how to implement them; the engineers, technicians and supervisors who will determine their feasibility; and the workers who will feel the greatest impact. Because the company may not implement the recommendations until quite some time after it receives them, a record is needed to guide future actions. Another consideration is that the person in charge of implementing the changes may not been involved in the intervention up until that point.


    The report explains the process and the data collection techniques the ergonomist used so that if the situation is ever reassessed, someone else can go back and reinterpret the original data.


    Depending on the company, the type and complexity of the intervention, and the scope of the changes, a formal written report is not always necessary. The form and degree of detail required vary. A full presentation to those involved in the intervention can be just as likely to lead to preventive action as a formal report. In such a case, a written version of the presentation can serve as the report.


    No matter what the format of the report, the ergonomist must explain her process and detail as precisely as possible how she made her observations. Appendix I,Table1.10 lists the aspects of the ergonomist’s method that should be covered. As reality is highly complex and can’t be taken into account totally and exhaustively, the point is to explain the choices she has made to translate reality.
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    More generally, a report should contain the following points:


     Summary of request and key aspects of intervention proposal


     Summary of process and method used


     Brief description of intervention process


     Review of diagnosis


     Possibilities for transformations and recommendations


     Proposals for support


     If possible, results of follow-up on transformations
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    Tool 13 – Log


    The ergonomist can use the log (Baril-Gingras et al., 2010c) discussed here to note what he does in the field and what he learns with respect to the goals of the intervention as it is taking place. There is one log page per activity, so the ergonomist can keep a record of the intervention (“what happened”) and changes in the workplace (“new information on context”). From a practical point of view, the worksheet can also be useful in preparing an activity, for instance, writing down ahead of time what the ergonomist expects of the activity (“objective”) and in wrapping up an activity with a list of follow-up actions needed (“planned follow-up”).


    The log was developed through research at the same time as other tools such as the daily record, assessment tool and context analysis, but it can be used alone.35
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    Appendix II


    Tools of Related Disciplines


    This appendix refers to tools from other disciplines that an ergonomist will find essential.


    Social sciences


    Priority is given here to tools developed in the social sciences, since actions (interventions) in those fields, as in ergonomics, are the result of the interaction between a practitioner (ergonomist) and an environment and, more specifically in ergonomics, with a person in a work situation. During her intervention, the ergonomist becomes part of a team; she therefore needs to be able to work with other professionals from a range of disciplines and be familiar with their organizations. The ergonomist uses a comprehensive approach that takes into account physical, cognitive, social, organizational and environmental factors of the work, drawing on her knowledge of physiology, psychology, sociology, engineering and other fields. Social science tools are very useful to the ergonomist when collecting data.

  


  
    Further Reading
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    Statistics


    There are two excellent examples of tools designed to familiarize occupational health and safety professionals with statistical concepts useful in the prevention of accidents in health-care facilities, published by Quebec’s joint management-union association for occupational health and safety in the social services sector (ASSTSAS). The purpose of these tools is to develop a data system for use in diagnosing accidents and guiding preventive activities. In the preliminary investigations, they help the ergonomist document problems the facility is unaware of and those the intervention is meant to address, get to know the workforce and understand how the facility operates. They can also be used to prove or disprove hypotheses or follow up on an intervention.
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    Engineering


    For this section, we have selected references to two types of approaches used in engineering to determine the specifications of an object (product, service or facility) to be designed and to structure the design process: functional needs analysis (FNA) and quality function deployment (QFD).


    FNA is a process that investigates user expectations of a product or service. It seeks to characterize, as early as possible in the design process, the functions that the object must perform to meet user needs. It’s a multidisciplinary process that takes place within a working group consisting of the various key players in the design process. Owing to its multidisciplinary nature, FNA allows ergonomists to help develop specifications of the objet being designed that take into account needs revealed by the work activity analysis.


    According to one of its founders, Dr. Yoji Akao, QFD offers specific methods to guarantee quality at each stage of a product development process, starting with the design. The point of the approach is to make sure that user expectations and needs (“what”) are taken into in account by the design and manufacturing parameters of the new product (“how”) and throughout the product development process. The approach, used in Design for Six Sigma (DFSS) and concurrent engineering, also involves a multidisciplinary team that may include the ergonomist.
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    The contents of an ergonomist’s toolbox depends on her practice and experience, as well as the type of interventions she does. In complex or unfamiliar work situations, the ergonomist adapts and adds to the toolbox and even invents new tools for the work activity analysis as needed.

  



  

    GLOSSARY


    Action plan


    Activities the ergonomist will undertake and conditions of the intervention negotiated and agreed upon with the facility.


    Activity


    Way a person does a job, including physical, mental and social aspects. The activity is always specific to a given person, who interprets her assigned task in her own way, in terms of operations to be carried out, instructions and procedures to be followed, and the quantity and quality of work to be done.


    Assignment


    Preliminary offer or service agreement setting out the steps that will be taken to define the problem or situation that prompted the request for intervention. The assignment sets out the type and scope of the ergonomic intervention and lays the foundations for the intervention strategy.


    Compromise


    Concession affecting the balance between staying healthy and achieving work objectives.


    Design


    Creative activity that consists in developing a project, or parts of it, on the basis of expressed needs, available means and technological possibilities, with the goal of creating a good or a service.


    Designers


    People involved in analysing the design problem and giving it tangible form: plans, specifications, etc.


    Determinant


    Factor in a work situation that is one of the reasons the person performs her activity in a certain way.


    Diagnosis


    The diagnosis comes after the ergonomist’s preliminary diagnosis. It consists of the hypotheses of the preliminary diagnosis accepted by the workplace. This agreed-upon diagnosis that acknowledges the various causes of problems is a necessary stage on the path to the implementation of solutions.


    Explanatory proposition


    Ergonomist’s hypothesis that establishes connections between working conditions (the determinants of the work situation), the activity carried out and the ensuing consequences for workers and the organization.


    Facility


    All installations and equipment in a given location forming a technical unit for the production of goods or provision of services economically and legally connected to the organization. The facility, which is a technical unit, may be the same as the organization, which is an economic unit, or may be only one part of it. For example, an organization with a headquarters, plant and four outlets consists of six facilities.


    Follow-up committee


    Composed of the key players from the workplace, including decision makers, employer representatives and union representatives, the follow-up committee is a group that offers the ergonomist its expertise and support throughout the intervention process, including implementing the findings and following the recommendations.


    Inductive process


    Logical thinking that involves drawing a general conclusion from particular instances. Reasoning that seeks, probabilistically, to determine general rules from the observation of individual facts. The inductive process allows people to move from particular or specific observations or analyses to more general perspectives.


    Iteration


    Procedure in which repetition of a sequence of operations refines an initial value, yielding results successively closer to a solution. Iterative methods are most often used for problems involving a large number of variables, where direct methods would be costly or inapplicable. They contrast with direct methods, which solve problems all at once, as in the resolution of a linear system. Ergonomic intervention involves a nonlinear series of overlapping stages. Sometimes the ergonomist skips a stage or has to go back to an earlier stage.


    Joint committee


    Group composed of both representatives of the employer and one or more trade unions representing employees at the facility.


    Key players 


    Those who work with the ergonomist on the intervention. 


    Operational leeway


    Range of possible ways of doing things to adapt to the work situation: in other words, a worker’s opportunity for self-regulation. The degree of leeway depends on (1)  the person’s characteristics, (2) the task requirements and the means available in the workplace. Not to be confused with decision latitude. A person may have decision latitude but no operational leeway if other conditions are absent.


    Players in the workplace


    Consists of key players and stakeholders. 


    Preliminary diagnosis


    One or more hypotheses the ergonomist puts forward to explain the source of the problems reported by the workplace.


    Prescribed work and actual work


    Prescribed work is what workers are expected to do. It is set out in procedures, instructions, etc. Actual work is what workers do in reality.


    Representation


    Players’ perception of the various facets of the work, their identity and their empowerment. People’s representations depend on their history and are constructed throughout their working life. They influence players’ actions and feelings of well-being and so are susceptible to change by ergonomic intervention.


    Risk factor


    In ergonomics, may refer to different aspects of the work setting and ways of performing the activity that increase the probability that a worker’s health may be adversely affected.


    Self-regulation


    Self-regulation is a process of ongoing adaptation to varying work requirements and working conditions and to the worker’s own personal variability. The worker has various strategies to make this adjustment. The goal of self-regulation is to maintain a balance between staying healthy and achieving work objectives.


    Social construction


    Process whereby the ergonomist rallies the support of players in the workplace for the intervention. This may involve setting up participatory structures. Social construction influences the perceptions of both the ergonomist and the people in the organization of the intervention in progress.


    Stakeholders


    Those who have a stake in the ergonomic intervention because their interests may be affected. 


    Strategy


    Choices, operating methods, that a person adopts, depending on her personal condition, to achieve an objective and adapt to the characteristics of the work situation.


    Systemic approach


    Approach that seeks a general understanding of a situation, taking into account the connections between its various components, and looks at any work problem or situation as a complex system, in other words, as a set of dynamically interacting elements.


    Unit of analysis


    Specific configuration of the work situation experienced by a person in a particular time and place, as taken into account by the ergonomist.


    Variability


    Everything that produces changes in the work, whether anticipated or not, and that affects people’s ways of doing things. The variability between people that can be seen in their activity is also present in a single individual, who changes over time.


    Work setting


    Aspects of the work situation that influence the person and her work activity, either directly or indirectly.


    Work situation


    Condition that can be described in terms of its various aspects, as experienced by people in a specific work setting, that is, within a specific configuration of determinants. People’s relationships with their work setting are part of the work situation.


    Workplace


    The workplace is the physical and social environment in which people carry out their work activity.
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    ENDNOTES


    1. To make the foreword easier to read, the works mentioned here are specially marked in the reference list at the end of the book.


    2. The work situation is a condition that can be described in terms of its various aspects and that is experienced by the people in a particular work setting, that is, a particular configuration of determinants. The relationships formed between people and their work setting are part of the work situation.


    3. Temporary reassignment is permitted by the Act Respecting Industrial Accidents and Occupational Diseases. It involves reassigning workers who are injured or liable to be injured to other work that they are fit to perform without aggravating their condition.


    4. Throughout, we refer to the people working with the ergonomist on the intervention as players in the workplace, key players or stakeholders. (See Glossary.)


    5. This book focuses on ergonomic intervention in response to a request originating with the identification of a problem or opportunity in a workplace with a view to effecting a transformation there. Of course, ergonomists’ professional practice is much broader.


    6. As defined by the Quebec Act Respecting Occupational Health and Safety, updated to 1 August 2013, or similar legislation.


    7. Some authors interested in intervention, like Lescarbeau, Payette and St-Arnaud (1990), define the requester as the person who makes the first contact and seeks the consultant’s assistance. The requester may become the client, but often acts as the intermediary between the ergonomist and the players in the workplace.


    8. For more information, see Baril-Gingras, Bellemare, Poulin and Ross (2010b), which presents tools developed by a research team, in conjunction with a group of OHS practitioners (including some ergonomists) from sector-based joint management-union OHS associations and OHS teams from the Quebec public system. To learn how they were developed, see Baril-Gingras, Bellemare, Poulin and Ross (2010a).


    9. Some intervention models refer to a relational component, which involves the development of a cooperative relationship between the ergonomist and the client system (Lescarbeau, Payette & St-Arnaud, 1990).


    10. Some practitioners define the assignment as a preliminary offer or service agreement setting out the steps that will be taken to define the problem or situation that prompted the request for intervention.


    11. Protective reassignment consists in moving a worker in pain to another workstation so she won’t have to take time off work.


    12. See Ledoux, Bellemare, Montreuil, Marier & Laberge (2006) for a description of an ergonomist’s role in an architectural project.


    13. This example is adapted from the work situation analysed by Isabelle Vincelette during her internship for the professional master’s program in ergonomics at the Université du Québec à Montréal.


    14. For the purposes of this chapter, we distinguish between the general work situation and activity analysis units, which are used to document the situation. Yet there is often a tendency to refer to those as units work situations, as well. For example, an ergonomist might say she’s observed a critical situation, meaning a particular condition of the general situation.


    15. See the code of ethics of the Canadian College for the Certification of Professional Ergonomists and the Association of Canadian Ergonomists.


    16. “The conscious subjective aspect of an emotion considered apart from bodily changes; also: a set of observable manifestations of a subjectively experienced emotion” (Merriam-Webster Dictionary).


    17. As defined by Ouellet and Vézina (2008, p. 6), practical skills are “know-how developed through practice, such as tricks, indicators, strategies, techniques, procedures and possible solutions.”


    18. Although the preliminary diagnosis is based on problems, the ergonomist mustn’t lose sight of the fact that work situations don’t just have adverse effects; they are also sources of job satisfaction, and of the efficient production of goods and services. An ergonomic analysis must take into account the positive effects of the activity so as to protect them during transformations.


    19. Willingness is a term used to designate the position of the workplace that decides to undertake a project. Key players who demonstrate such willingness are called the client (Daniellou, 2004; Martin, 2000).


    20. Precautions must be taken in using photos and videos in the presentation: people’s consent is required, or anonymity, so that the organization cannot use the material for any other purpose than understanding the work.


    21. For more information on concerns about implementing changes, see Bareil (2004).


    22. Transformation projects may also include investigations to be conducted, as described in chapters 4 (Conducting Preliminary Investigations) and 8 (Delving Deeper into Work Activity), as well as other activities described in Chapter 7 (Designing Transformation Plans)


    23. For a more detailed description of how ergonomics can contribute to projects, see Daniellou (2004).


    24. Gemba is a Japanese word meaning “the real place.” The gemba is where value is created, where problems appear, where the customer obtains satisfaction. It can be any “site” such as the factory floor, a construction site or sales floor (“Gemba,” n.d.).


    25. For more information, see Allard and Blanchi (2000), Monod and Kapitaniak (2003) and Åstrand, Rodahl, Dahl and Strømme (2003).


    26. For more information, see Manuel d’hygiène du travail: Du diagnostic à la maîtrise des facteurs de risque, a reference manual produced by a team of 69 specialists under the direction of the editorial committee of the AQHSST [Quebec Association for Occupational Hygiene, Health and Safety] (Roberge, Deadman, Ménard & Baril, 2004).


    27. Also known as a string diagram, after an old industrial engineering method in which the movements of workers, materials or equipment performing a precise sequence of operations are traced with string on a scale drawing.


    28. Professor of ergonomics and head of the Department of Ergonomics of Complex Systems at the École nationale supérieure de cognitique at the Institut polytechnique in Bordeaux,


    29. Ergonomist and associate professor in the Department of Teaching and Learning at Université Laval.


    30. At least, that is what came out of the discussion following the presentation by an educational researcher on reflective practice at a practitioners’ conference (Bourassa, 2002).


    31. To find out more about using the questionnaire, from planning to disseminating the results, see Forcier et al. (2001).


    32. Inspired by Bellemare and Cloutier’s unpublished ergonomic analysis of the work of nurses in an intensive care unit, done in 2009.


    33. If necessary, try to get permission to obtain this information from Human Resources.


    34. For more information, see Ledoux, Bellemare, Montreuil, Marier and Laberge (2006) and Vincent, Marier, Ledoux, Bellemare, Trudel and Montreuil (2004).


    35. For a complete description of the tool and how to use it (in French), see Baril-Gingras et al. (2010c).
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TasLe 8.1— Delving Deeper into Work Activity: Choices Guided by Objective (cont'd)
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As part of project to
redesign circulation desk
in publiclibrary, determine
whether eliminating
conveyor for processing
returned books would help
reduce number of times
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Variables
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With/without use of conveyor

Who?

1 experienced circulation clerk at returned-books station
and 1 clerk at returned-books station in basernent
When?
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How?

On-site observation. Draw up list of operations performed
on returned book through to end of return processing.
Count number of times book is handled when conveyor is
used and when not used
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used by designers
fordrafting
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As part of project to design
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molten metal to determine
areas of cab that to be
glassed in

Variables

Operations, direction of gaze

Location of crane cab

Who?

2 experienced operators

When?

Morning, when several crucibles have to be moved

How?

On-site observation with audio recording. For picking up
and putting down crucibles, describe operations performed
and ask operator to provide verbal explanations of visual
cues that guide his actions. Relate data to locations where
crucibleis picked up and put down
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TasLe 5.5— Documenting and Analysing Selected Work Situations: From Description to Explanation
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AppenDIX |, TABLE 1.4 — Worksheet for Analysing Workplace’s Capacity to Address Problem
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TasLe 5.3 —Activity Analysis Units Initially Selected: Laundry Room Work Situation
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Ficure 8.3 —Example of Operations Log

1. Take master box from table

2. Place master box on conveyor

3. Take small flattened cardboard box from machine
4. Fold to make small box

5. Insert packs of envelopes into small box
Suboperations

5.1 Take pack of envelopes
5.2 Press pack of envelopes
5.3 Turn pack of envelopes

Variations
= Turn pack of envelopes twice before inserting into small box
= Turn pack of envelopes three times before inserting into small box

6. Fill small box with packs of envelopes.

7. Repeatstep 5 until small box is full of packs of envelopes
8. Repeat steps 4—6 until four small boxes are full

9. Close small boxes

10. Stamp small boxes

11. Put four small boxes into master box

12. Close master box

13. Push master box along conveyor
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FiGure 7.3— Solution Assessment Criteria

1. Efficiency

= |s the solution going to have a direct effect on the problem? How?
= Williteliminate oracton the causes of the problem?

= Willitattenuate the consequences of the problem?

= Willit reduce painfulness of work, risk factors or hazards?

11. Feasibility

= s the solution possible? Is it technically feasible?
= How much will it cost (materials, labour, training, etc.)?
= s it compatible with current work methods, operator characteristics, etc.?

11I. Impacts

= On health and safety

= On production, incidents, quality

= On workstations downstream and upstream

= On work organization, schedules

= On training required by operators and technicians
= On the environment

= On efficiency

= Onsskills

Adapted from St-Vincent, Chicoine and Simoneau (1998)
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FicuRE 8.8 — Percentage of Time Spent on Various Types of Verbal Interactions with Clients,
by Home-Care Workers’ Experience (N =34 Baths in Tub)
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TasLe 6.1— Example of Hypotheses in Preliminary Diagnosis
Submitted to Intervention Follow-Up Committee in Crab-Processing Plant

Consequences

>

Workers have MSDs, including
shoulder problems

Packing: Left shoulder
involved in picking up baskets

Determinants
(transformation targets)

Baskets too high because of
conveyor height

Workers complain of cold

In packing, static postures,
not much energy expended to
generate heat

Warehouse doors close to
workstation

Rejected crab sections sent for
cleaning

Takes longer to process
baskets

Handling many crab parts to
spot defects and reject them
(operation of tossing sections
added)

Working faster

Almost entire loads from
some crabbers need to be
cleaned

Pressure increases to fill
baskets and keep up pace
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TasLe 5.1— What to Include in Description of Work Situation Based on Model Focusing on Individual at Work (cont’d)

Work setting determ S

Individuals at work

Workforce

that performs
activity and each
individual whose
activity is analysed

People

Activity By person and

working conditions

Results and effects of activity

Number

Type

Age and experience

Cultural communities
Anthropometric characteristics
Training, qualifications
Statusand job classification
Perceptions and aspirations
Health

Physical, mental and social aspects and associated risk factors
How it unfolds over time

Variability of operating methods

Self-regulation: strategies and compromises

On people Positive aspects Physical and mental health
What makes work meaningful, satisfying
Development of competencies and skills
Negative aspects Deterioration of physical and mental health, accidents, dissatisfaction due to
problems meeting work requirements, absenteeism, resignations
On facility Positive aspects Meeting quantity and quality objectives for goods or services, improvements
(evolution) in facility
Negative aspects Unachieved objectives, management problems (high absenteeism,

employee turnover), hindered development, cost of life insurance plan
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FIGURE 7.4 — Three Aspects of Transformation
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Prototype

ApPENDIX |, TABLE 1.7 — Simulation Media: Pros and Cons

Full-scale, 3-D
reproduction

of workstation,
insimulated
situation (more
microscopic scale)

» Shows workstation
detailsin3-D

» Effectively simulates
precise sequences of
actions, gestures at
station and certain ways
of doing things (work
organization, micro

evel)

» Close to actual situation

» Familiarizes people

with future workstation

» Can be built with cheap

materials

» Technical skill needed

to build (carpenter, etc).

If no one on staff can
doiit, it must be ordered
from an outside
workshop: time and
costs to be estimated

» Space needed for
testing (available room)

» Prototype must
besolid and safe
for person doing
simulating

Plan

2-D graphical
representation:

architectural plans,

sketches or other
technical drawings

» Few materials required
» Quick and easy to use
» Flows (movements of
people and materials),
ocations and spatial
arrangementsona
given level can be
shown

» People can imagine
work organization as
itrelates to overall
interaction (room,
access, closeness,
functional relationships
between rooms,
employees at different
sites, positions of
employees at different
times)

» Third dimension (e.g.,
movements between
different levels) hard to
imagine

» People without much
design experience may
have trouble reading
plans

» Too many technical
details can make plan
harder to read

» Pencil marks showing
simulation soon make
plans unreadable

» Always work with
plans drawn to
scaleand not
enlargements (done
with photocopier,
forexample)

» Choose scale
carefully, depending
on degree of detail
wanted:

—whole building
1:200

—room layout 1:50

—workstations 1:20
or1:10

» Hideany
unnecessary
technical details

» Make any marks on
tracing paper

» Become familiar
with and use S|
(metric)/ Imperial
conversion tools
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Ficure 8.4 — Traffic Flow Diagram lllustrating Clerk’s Two Strategies for Using Book Truck for Shelving
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Adapted from Ledoux et al. (2006, p. 139)
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AppenDIX |, TABLE 1.6 — Self-Evaluation of Reaction to Request

I 7 I Y S

I have the basic skills needed to carry
out the intervention well?

I've got the time to take on the job?

| can meet the challenge, given the
nature and complexity of the problem?

The situation may change?

This type of intervention is interesting?

'm comfortable in this workplace?

he relationship with the customer
s likely to be open and cooperative?

can count on a colleague's support,
necessary?

here's a good cost-benefit ratio?

he intervention fits in with my
professional development priorities?

he workplace will give me the support
need?

eworkplace is likely to be willing
to explore various possible solutions?

The players in the workplace will be
willingand available to put energy
intoan intervention?

The customer’s goals are realistic?

The methods the customer wants to
use are appropriate, given the nature
of theinitial situation?

Source: Lescarbeau, Payette & St-Arnaud (1990)
This excerpt has been reproduced and translated under a Copibec licence.
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FicUrRE 1.2 — “Consequences” of Consequences of Individual’s Activity

CONDITIONS AND MEANS
AVAILBLE IN WORKPLACE
Organization TASKS AND REQUIREMENTS
" work Procedures andinstructions SOCIAL ENVIRONMENT
~ production Sodal structures and culture
~ taining Functional and hierarchical rlationships
Physicalenvironment Relationships with lents and users
Equipmentand materials

> >

age — sex — experience —training — physical and mental
characterisics - perceptions —aspirations, etc.

ACTIVITY
physical - mental - social

SELF-REGULATION

PRODUCTION OF GOODS AND SERVICES

PHYSICAL
AND MENTAL HEALTH QUANTITY AND QUALITY

Adapted from Vézina (2001)
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APPENDIX |, FIGURE 1.4 —Summary Sheet

Simulation Scenario Hot-Metal Crane Cab

= Cab plan: Kayser 2447-19-195-1 revo

= Seat plan: LDB 26.08.98

= Simulation no.: PRCo1Fa

= Simulation goal: Visibility vs. fixed seat

= Task oroperation (typical situation): Pick up crucible

= Context (common o critical situation): 90 in. from wall

= Operator (sex and percentile): Woman, 2.5%

= Visual requirements (what operator must see): Ring, batch no., pedestrians

Article I. Prognosis

= Resulting posture: Must turn head 50°

= Comments: Photo shows why swivel seat would be good: without it, console
blocks view through bottom window

Bellemare et al. (2003)
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TasLE 41— Ergonomist’s Actions During Preliminary Investigations

Possible outcomes

Prepare to select one or more work situations and collect information that can help

understand and convince

Seek information within
facility (documents,
conversations with key
people, workplace visits)

» Document problems
intervention is intended to
address

» Cet to know workforce and
understand how facility
operates

» Document variability
factors

» Data on unintended consequences of work
(absenteeism, accidents, health problems,
employee turnover, rejected products, customer
complaints, etc)

» Information on workforce characteristics (sex, age,
seniority, employment status, etc.)

» General information on facility structures
(hierarchy, communications, etc.) and production
process or organization of service

» Information on variability factors (products,
customers, season, etc.)

Read literature

Take advantage of
information already
published on similar work
situations or problems

Problems encountered in similar settings, possible
solutions already proposed and tested, analytical
approaches to take, etc.

Document any changes
facility has planned

Plan further investigations to
bein syncwith designers

Project schedule, people in charge, goals with respect
toworking conditions, etc.

Generate new data (e.g.,
questionnaire)

Document problems facility
is unaware of

Data on characteristics of people at work, health or
other problems and dysfunctional work situations

Choose which work situatil

Categorize and analyse data

ons to analyse

Choose work situations to
examine and prepare to
select activity analysis units

One or more work situations to investigate, selection
criteria for activity analysis units: more vulnerable
segment of workforce to take into account, product
causing bottlenecks, shift with higher injury rate, etc.
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AppenDIX |, TaBLE 1.10 — Aspects of Method to Be Mentioned in Report and Rationale (cont'd)

Aspects of

method

Workers’
characteristics

Details needed

Who was observed?

Rationale

The characteristics of the person being observed may explain some
results. Sex, age, experience and current status are usually noted.
Depending on the task, other details may be important: dominant
hand (for work that requires manual dexterity); musculoskeletal
health (repetitive work or static posture).

Context

What's the production
context?

The ergonomist attempts to characterize the production context
(product, component, department, customer) and situateitin
relation to the whole, for example, most common, most difficult,
longest.

Source of
documents

Where did documents come from? When are they dated?
Production data might come from the company’s annual report or
alist provided by the production manager; workforce data might
come from an HR register.

Data processing

How were data
compiled and
analysed?

If the data have been processed, it should be explained how. First,
what data concentration technique (elimination of extremes, etc.)
was used? For example, if means were calculated, state the total
number of cases (cycles, customers, etc.).

Recommendations

Recommendations must be based on data and must be feasible.
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Work

requirements

Fluidity of
movements

AppenDIX |, TABLE 1.9 — Spatial Layout and Movement Requirements

Why

» Helping parents in picture
book area

» Helping teens with research
in books and on Web

» Pushing book trucks to
various sections

» Coing upstairs

Prognosis

» Picture book area is about 30 m from circulation desk

» Computer stations in children’s section are about 42 m
away from circulation desk

» Clerks have to push book trucks up a slope to do shelving
in picture book area

» Path of quick exit from behind circulation desk intersects
with access to public washrooms (possible trafficjam)

» To get up to third floor, clerks have to wait for elevator or
take stairs 22 m away from circulation desk
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Ficure 8.6 — Example of Time Graph Showing Relationship Between Handler’s Operations and Movements

Operations

Picking up/Putting down
Filling/Emptying
Inspecting/Fixing
Writing/Reading

Other

Locations
Forklift
Inspection table
Office

Other
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STEPS AND DELIVERABLES IN ERGONOMICINTERVENTION PROCESS

cgk Assignment
v
CHAPTER
_@ CONDUCT PRELIMINARY Choice of situations
INVESTIGATIONS to analyse

CHAPTER

©

— Lay groundwork for analysis of one or more work situations

— Seek information in facility

CHAPTER . " . : . :
— Seek information in scientific and professional literature

[DELVE DEEPER INTO WORK A(TIVITY]
v
In-depth investigations

©

— Document changes already planned
CHAFTER CHAPTER — Generate new data

0‘50 — Select work situations to analyse
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STEPS AND DELIVERABLES IN ERGONOMICINTERVENTION PROCESS
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ArPENDIX |, FIGURE 1.2 — Operator’s View of Crucible 2.3 m from Wall in Planned Cab with Fixed Seat

Console almost completely
blocks view of crucible

V.
N

e

Bellemareetal. (2003)
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APPENDIX | FIGURE 1.5 — Plan of Second Floor of Future Library, Annotated by Ergonomist
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FIGURE 8.2 — Zooming in on Categories of Variables That Characterize Target Analysis Units

2. DETERMINANT VARIABLES
Conditions and means available in workplace
Social environment Tasks and requirements

physical - mental - social

3. CRITICAL EVENT (

VARIABLES

Inddents

Malfunctions 1. WORK ACTIVITY VARIABLES
Interruptions

Tstlevel: basic onduct ndlevel

Movement
Operations’ Gesture/Motion
Pusture
Information intake
Communication

Bt

Self-regulation: Operating methods/sra

4. ACTIVITY RESULTS VARIABLES

HEALTH
Pain/Discomfort

PRODUCTION
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TasLe 4.3— Information Needed to Document Facility’s Planned Changes

Design field What is planned: Spatial reorganization? | Design field refers to type of project, key
Implementation of new technology? players and “intermediate objects” they will use
Training? Reorganization of production? | (engineering specifications, architectural plans,
New equipment? New software? design specifications)
Key players Client Key players can supply information, including
» Who is project “client”: Who ordered it? | documentation, on other topics: scope, schedule,
Who's paying? objectives, etc.

Project manager

» Who's responsible for running project,
carrying itout?

Scope Budget allocated

Number of people whose work activity
will be affected

Project scope gives idea of number of work
situations to be affected by completed project

Schedule For a planned project, milestones
For a project under way, progress made

Length of project and different stages gives an idea
of time available to analyse work situations

Project objectives are often formulated without
taking into account work and people who do it
At outset, ergonomist may get key players to
expand on objectives

Project objectives | Increase production? Improve product
quality? Improve services? Explicitly
improve working conditions?

Project Are first-line managers or workers If participatory methods are included, it’s easier
management involved? Are work groups being setup? | to take work activity into account

Work situations Which existing workstations will be Affected workstations are selected for analysis
aﬁgcted by changecPA.re t.here worksituations Other situations, possibly outside facility, may also
project elsewhere similar to those planned? be selected for analysis because they are similar to

future situation
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FiGure 7.2 — Comparison of Four Risk-Control Strategies, Showing Effectiveness of Each

Reduces time of exposure
(e.g., employee rotation,

hiring temporary staff)

Eliminates exposure
(e.g., technical solutions)

v v ¥

v
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Effectiveness

80% 100%

?

T 1

Relies on behaviour
(e.g., training)

Reduces level of exposure
(e.g., safety devices)

Source: Goggins, Spielholz & Nothstein (2008)
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FIGURE 2.1 — Two Main Phases of Ergonomic Intervention Process
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Adapted from Vézina (2001)





OEBPS/Images/fig_8_1.jpg
FiGure 8.1— Delving Deeper into Work Activity
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Ficure 1.1 —Model of Work Situation, Focusing on the Individual at Work®
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Ficure 2.5— Ergonomic Intervention: A Collaboration Between Ergonomist and Players in the Workplace
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21
Structural

Appenix |, TasLE 1.2 — Worksheet for Analysing Workplace Characteristics
Describe situation and indicate facilitators (+) and barriers (—)

SITUATION Topic 2. Workplace Characteristics

2.2
Economic
situation

2.3
Labour relations
(if unionized)

2.4

Managementand
work organization
meth

25
Other events
goingon

Size? Instability vs. Labour relations: Formal opportunities | Merger?
stability? Collective agreement | for dialogue?
in effect, being
renewed? Issues?
Skill level? Jobs at stake? Union action on Informal Implementation of
prevention? opportunities for new technology?
dialogue?
Ethnic Time and money Union action on Do workers feel Changes in way
breakdown? available for which particular listened to? production or work
intervention? problems? organized?
Breakdown by Situation used as Type of OHS structure | Type of New HR
sex? counterargument? specifictounion? management? management
strategy?

Pay level?

Influence on players?

Method of selecting
OHS committee reps?

Expansion/Reduction
of company activities?

Turnover?

Training of OHS reps?

New owner?

New management?
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STEPS AND DELIVERABLES IN ERGONOMICINTERVENTION PROCESS

CHAPTER

@ _(ANALYSE REQUEST ] } Assignment

CHAPTER

— Gather information about request
and context of intervention

— Origin of intervention

— Workplace characteristics

— Willingness to act

— (apacity toactin the workplace

SHAETER — Relations between players

— Identify facilitators and barriers to be
considered in developing intervention strategy

CHAFTER CHAPTER L |dentify various points of view of request

9‘50 _ Define assignment

o

CHAPTER

©

[DELVE DEEPER INTO WORK ACTIVITY}
v
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APPENDIX |, FIGURE 1.1— Diagram Summarizing Various Points of View of Request

Issues 2 1 Distance on line

Requesters

Issues.

Employee turnover

Absenteeism

Brief training

Special products

High MSD rate

Management

Future reorganization
ofline

Workers'comp. cases
handled by Health and
Social Services and
Workers’ Compensation
Board

Adapted from Rabardel, Folcher and Le Joliff (1996)
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1. Have you felt any painin last seven days? YES NO

IF NOT, skip to question 2.
IF SO, mark on the diagram below the places you have felt pain over the past seven days.

(A) Make an X at each spot. (B) If the pain atany location is
severe enough to disturb your

activities (sleep, sports or other),
circle the X.

Example: Example:

2. Which workstations are you assigned to right now?

3. Are there any operations you do or conditions at your station that you associate with discomfort? If so, explain.

4. Are there any improvements you would like to see at your workstation? If so, what?
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FiGURE 5.1—Main Data Collection Methods for Activity Analysis

4 )

Observations Comments

Qutsiders point of view Insiders point of view
Ergonomist's record of events Workers'accounts of work situation
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Intervention objectives. ~While working

and context « When Interrupted

- People Postobservation
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TasLe 5.8 — Event Log Analysis

6:58 Worker (W1) places pieces of fabric | Check what time W1 started work and Chooses batches?
onside tables whether she chose her batches of pieces
herself
7:00 Inspects machine Checking if oiled? Pressure foot? Other? Maintains machine?
7:03 Wi takes both pieces, sews them This seems to be her cycle Sews (assigned task)
together and places them in basket
7:04 W1 completes three more sewing | W1 works very quickly Sews (assigned task)
cycles Hard to follow her movements
7:05 c-CcCcC About 15 seconds per cycle Sews (assigned task)
7:06 C-C-C-C-C-C-C-CC-CCC No interruption between cycles Sews (assigned task)
7:09 Coworker (W2) comes and asks her | W1 explains what to do (novice?) Helps coworker
something
71 C-C-C-C-C-C-C-C-C-C-C-C-Cc-C-C- Nonstop Sews (assigned task)
C-C-C-C-C-C-C-CCCCCC
7:18 Coworker (W3) asks her something | Couldn't hear Helps coworker
7:19 C-C-. W1 fetches another batch and | Check how many work cycles per batch (50?) | Fetches batch
places pieces on side tables Fetches batch herself
7:20 Changes thread Another colour
7:21 Calls supervisor W1 doesn't seem to want to use this kind of Informs supervisor of
thread, which breaks too often needs for each batch
7:22 W1 leaves station Supervisor says she’s going to get more Selects bobbins in
thread warehouse
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FiGure 3.1—Gaining a Better Understanding of Request and Context
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FiGurEe 8.5— Percentage of Time Spent Moving Around

6.9 4.5
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TasLe 5.1—What to Include in Description of Work Situation Based on Model Focusing on Individual at Work

Work setting determinants

Conditions Work organization | Schedules, pay and types of contract
and means Team composition and rotation
availablein Distribution of assignments
workplace .
Temporary assignments and management of absences
Organization Production philosophy: lean production, just in time, total quality
of goods-or Type of process: artisanal, line, cells
z)e/g\t/;zss—producmg Variety of products made, services offered
Missions, technology, processes, information flow
Raw materials, types of requests (customers)
Related operations upstream or downstream
Production support: maintenance, quality, information technology.
Organization of Training system: choice of trainers, materials, time allocated
training Learning conditions
Physical Workspaces: layout, delimitation of areas for users and uses (circulation of
environment carts, overhead cranes, wheelchairs, stretchers, forklifts)
Common areas (lounges, locker rooms)
Physical atmosphere: sights, sounds, temperature, air quality, and physical,
chemical and biological stressors
Equipmentand Workstation layout and sizing
materials Features of machines, tools, equipment and materials
Personal protective equipment
Social Social structures Aspects that structure relationships between people (hierarchy, committees,
environment | and culture trade unions
Consultation and decision-making processes
Management and supervision style, hierarchy’'s means of recognizing work
Facility’s priorities
Industrial relations: collective agreements, conflicts, demands with respect
to situation being studied
Functional and Characteristics, contributions, needs and expectations of coworkers and
hierarchical other players: team leader, superior, workers from another department
relationships (maintenance, IT, quality assurance)
Types of relationships: collaboration, mutual aid, cooperation, authority,
dependency
Means of communication: phone, e-mail, in person
Relations with Types of customers and users: patients, citizens, retirement home residents,
clients and users consumers, students, pupils, parents
Their characteristics, expectations, needs and contributions
Types of relationships: authority, dependency, cooperation
Means of communication: phone, e-mail, in person
Tasksand Tasks Work person is asked to do
requirements

Requirements

Procedures and instructions to follow
Quantity and quality objectives and standards for goods or services
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Ficure 1.3—Other Consequences of Individual’s Activity
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Adapted from Vézina (2001)
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TasLe 6.2 — Workplace's Reactions to Hypotheses of Preliminary Diagnosis

Workplace's reactions

Workplace’s decisions

Ergonomist’s possible actions under

action plan

1. Acknowledgement of problem

() Hypothesis accepted:
Agreement on activities and
determinants involved

(1) Agreement on short-term project for
change targeting some determinants

Carry out project for change or provide
assistance

(2) Agreement on medium- or long-term
project for change targeting some
determinants

Conduct investigations with a view
to carrying out project for change
(preproject)

(3) No project for change possible in
short or medium term, due to lack of
resources or because decision makers
orother concerned parties are still not
involved or convinced

Conduct further investigations with
aview to convincing decision makers
orother key players concerned (e.g.,
multinational with head office
elsewhere)

(4) No project for change possible in
short, medium or long term, because no
desire to solve problem

None: Investigations halted and no

project

(b) Hypothesis refused:
Disagreement on activities
and determinants involved

No project for change possible, but
desire to solve problem identified

Conduct investigations with a view to
further documenting activities and
determinants involved

2. Partial acknowledgeme

nt of problem

Hypothesis not taken into
consideration because to
some players, problem does
not exist

Agreement on continuing investigations

Conduct investigations to define
problem thoroughly and complete
demonstration

Disagreement on continuing
investigations

None: Intervention halted
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TasLe 5.10— Hypotheses Based on Work Situation Analysis: Effects, Activity and Determinants

Effects
>

Adverse effects of activity

» On workers (diseases,
accidents, lack of job
satisfaction, etc)

» On production (quality,
quantity)

Positive effects of activity

» On workers (health, job
satisfaction, skills, etc)

» On production (quality,
quantity)

Determinants

(transformation targets)

Each effect is related to one or
more activities performed by
people in given conditions
Activities (physical, mental
and social aspects) include
self-regulation strategies

Determinants may be very specific, micro (e.g.,
tool features), or broader, macro (e.g., inadequate
maintenance policy; task-assignment policy;
production organization method)

They will be targeted by transformations

Not all determinants are necessarily negative and
some may actually have a positive effect on activity
(e.g., close workstations can foster communication)
During transformation, ergonomist will seek to
protect and develop them
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— Brainstorm and screen

— Codevelop solutions with in the workplace
— Simulate and analyse future activity

— Draft specifications of solutions

— Perform critical analysis

— Implement prototypes

— Follow up
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TaeLe 8.1 - Delving Deeper into Work Activity: Choices Guided by Objective

Reason for in-depth

analyses

Examples of
ergonomist’s objectives

Aspects of in-depth investigation protocol
related to achievement of objective

1. Demonstrate one
or more hypotheses
developed in
preliminary diagnosis

Demonstrate impact of lack
of space in receiving area
on number of times box is
handled by receiver to scan
barcodes

Variables

Actions (number of times box is moved more than twice)
Congestion in receiving area

Who?

2 experienced receivers

When?

Morning, when store opens, as pallet received

How?

Film each worker, draw up observation checklist, use event
recorder to keep track of how often box is moved more
than twice when scanning bar codes when receiving area is
(1) congested and (2) not congested

2. Gain better
understanding of
critical part of activity

Describe in detail various
operating methods used
to bone piece of meat,

for purpose of proposing
different methods that can
be taughtin training

Variables

Operations, actions (way of holding knife, positioning of
knife on meat), information intake (visual, tactile)

Cut of meat: ham (left and right)

Who?

6 experienced, peer-recognized boners who have not
suffered any occupational injuries

When?

Day shift, for 10 cycles/worker

How?

Film each worker, produce sequence of operations and
actions, have each worker view filmed sequences and
explain information intake and decisions made about
positioning of knife (self-confrontation)
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TaeLe 5.6—Event Log1

Ui Events Comments
(a.m.)
6:58 Worker (W1) places pieces of fabric on side tables Check what time W1 started work and whether she
chose batches herself
7:00 Inspects machine Checking if oiled? Pressure foot? Other?
7:03 W1 picks up piece of fabric from table 1and another | Seems to be cycle (C)
from table 2
Sews two pieces together and places in basket on
floor
7:04 W1 completes three more sewing cycles W1 works very quickly
Hard to follow her movements
7:05 c-CCC About 15 seconds per cycle
7:06 C-C-C-C-C-C-C-C-C-C-C-C No interruption between cycles
7:09 Coworker (W2) comes and asks her something Wi explains what to do (novice?)
71 C-C-C-C-C-C-C-C-C-C-C-C-C-C-C- Nonstop
[eieieeaeieeaaee
718 Coworker (W3) asks her something Couldn’t hear
Too much noise
7:19 C-C-. W1 fetches another batch and places pieces on | Check how many work cycles per batch (50?)
side tables Fetches batch herself
7:20 Changes thread Different colour fabric
7:21 Calls supervisor W1 doesn't seem to want to use this kind of thread,
which breaks too often
7:22 Wi leaves station Supervisor says she's going to get more thread
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TasLe 5.2 —lustration of Several Activity Analysis Units for Given Work Situation:
Different People in Different Work Environments (Here, 7 Units)

Selected aspects Worker1 Worker 3
of work setting (woman) (woman)

Example

» Day shift

» Monday

» Slack period
» Room 1

Example

» Day shift

» Thursday

» Lack of materials
» Room 3

Example
» Evening shift
» Friday

» Last-minute
rushes

» Room 1

Example

» Day shift

» Tuesday

» Two-person team
» Room 2

s
P

soau
omonn

'
{ t
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AppenDIX |, TABLE 1.3— Worksheet for Analysing Workplace's Willingness to Act on Problem
Describe situation and indicate facilitators (+) and barriers (—)

SITUATION Topic 3. Workplace’s Willingness to Act

3.4
Perception of
relationship
between work
and health, of
prevention

31 3.2 33
Players’ perception Representation Issues: What
Players of employer’s of problem players have to
obligations with and means of gainor lose by
respect to problem addressingit tackling problem

Management | | | |

Workers’ reps | | | |

OHS coordinator | | | |

Supervisors

Other (OHS
committee, etc.)
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Ficure 2.2 — Circles of Proximity to Work Activity

WORKPLACE, PLAYERS AND PROJECTS

ircles of
proximity

ACTIVITY
physical ~ mental — social

L
L
L |
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AppenDIX |, TABLE 1.10 — Aspects of Method to Be Mentioned in Report and Rationale

Aspects of

method

Data collection
technique

Timing

Details needed

What method was
used to collect data?
(Observations on site
orofvideo recordings,
questionnaires,
corporate documents)

When? (Season, day of
week, time of day)

Rationale

These details are necessary to enabl

e athird party to go back and

reinterpret the original data, if it ever becomes necessary. The
extent of reinterpretation possible will depend on the type of data
(observations or documents) and method (video recordings, pencil

and paper, or event recorder transcri

ipt). If a questionnaire was

distributed, the date, administration method (self-administered
ornot) and the response rate should be noted. The data collection
instruments used should be listed: questionnaire (e.g., adapted
Nordic questionnaire) or checklist (e.g., RULA), stopwatch,

Actogram Kronos.

Dates of different data collections s
agood idea tosituate the pointin ti

ould be specified. Itis also
me when the observations

were made because that can put certain results in perspective.
Forinstance, Tuesday is the busiest day in a food factory, because
orders have to leave the plantin the evening so they'll be on store

shelves on Wednesday to meet the

igh weekend demand. Soiit’s

important to note that the pace observed on Tuesday is fastest of

the entire week

Length of
observation period

How long? (Number
of cycles, distribution
throughout workday)

The length of an observation perio
of cycles observed. It’simportant to

is usually noted as the number
mention how the cycles

observed were chosen. With work cycles longer than a day, the
ergonomist does a kind of sampling that has to be situated in the
overall context. The number of hours (or days) spent observing the
person being systematically watched should be indicated.






OEBPS/Images/app1_table15.jpg
AppenDIX |, TABLE 1.5— Worksheet for Analysing Relationships Among Players Dealing with Problem

Players

Management

Workers’ union
and OHS reps

Describe situation and indicate facilitators (+) and barriers (—)
SITUATION Topic 5. Relations Between Players

Union OHS
Management workers’ . Supervisors | Workers
coordinator
OHS reps

OHS
coordinator

Supervisors

Workers

Other
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Model

ArpenDIX |, TABLE 1.7 — Simulation Media: Pros and Cons (cont'd)

3-D construction
of all or part of
alayout; used
chiefly to show
an entire layout
(macroscopic
scale)

» Shows arrangement of
rooms and spaces in
3-D, so horizontal and
vertical movement can
be simulated

» Lets people see concept
from various angles

» Cood for detailed
workstation layout and
simulation of operating
methods

» Can be built with cheap
materials (cardboard,
wood, sheet metal, etc)

» Depending on the
degree of detail desired,
building may take a lot
of work: time and costs
to be estimated

» Requires special
equipment (computer,
projector, video, etc.)

» Degree of detail and
scale of model must
be suitable towhat
is being assessed

» Ask for models that
can be dismantled

» Use models made
up of mobile
elements (e.g.,
furniture), which
can be transported

Simulation
software

Try out specific
scenarios using
specialized 2-D
or3-Dvirtual
simulation
software (e.g.,

Jack, SAFEWORK,

RAMSIS,
ManneQuinPRO,
CATIA, Studio
3D Architecture
Floorplan)

» Useful for seeing impact
of architectural choices
on visibility at specific
points in building

» Helps understand
effects of having
different levels or floors
in building

» Some software allows
viewers to move around
workspace (move closer,
move away, see sight
lines, etc)

» Parameters can be
changed quickly once
main data is in system

» Can be used to
check compatibility
between solution
and anthropometric
and biomechanical
characteristics (reach
zone, accessibility,
field of vision, posture,
torque, effort, etc) by
virtual mannequins
representing various
types of operators

» Sometimes project
designer can produce
visual aid using own
software, but often
outside expert needs to
be hired

» Many people find
such representations
abstract

» Only one mannequin
canbeusedata
time; can't simulate
teamwork situations

» Data entry takes a long
time

» Software can be very
expensive and hard to
master

» Must be interpreted
with caution,
because software
simulations are
often sources of
error (missing
details)

» Make sure elements
are represented
accurately

» Don't use virtual
simulations instead
of doing work
analysis; use work
analysis to generate
information for
simulation

» Often, such
simulations alone
donotanswerall
questions: full-scale
models necessary
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TasLe 4.2 —Useful Information That Might Be Available in Facility

Category Topic Example of Contact

available data (midsized or large organization)

Career path Seniority in organization,

position
HR department, employee registers,
" Workforce composition b i
Characteristics ) . P Y | union
Sociodemographicdata | age, sex, employment status,
of workforce o
ethnicity
. Initial training, professional o
Skills HR department, training manager
development
Accidents (incidents, Type, frequency, seriousness
near accidents, etc)) ype.Treq Y. HR department, OHS department,
- - - union: accident log, incident log,
Occupational disease Type, frequency, severity, first-aid log
trips to infirma relapses .
(trip v P Croup insurance
Type, frequency, severit i
Mental health problems ype, frequency, Y, Employee assistance program
Problems relapses
affecting -
workforce Absenteeism Rate per1,000 person-hours
Departures, resignations | Turnover .
P resie HR department: employee registers

Number of people on Union (prevention officer)
Temporary assignment | temporary assignment Supervisors
Protective reassignment | Positions reserved for
temporary assignment

Production systemand | Frequency of different types
Y N Y P Production or operations

types of products and of production, demand for X
h . services different services ma”a,ge’,“e’,‘t production dashboard,
Characteristics L K capacity indicators
of operations | Variability factors Technological level
’ Raw material selection
Raw materials o Procurement department
criteria
Production or operations
Rejection rates management, supervisor: production
Problems Quality Machine utilization rates dashboard
affecting Quantity Union

operations Deadlines
Bottlenecks X
. Customer services department
Customer complaints
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Ficure 2.3—“Delving Deeper” Dimension of Ergonomic Intervention Process
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STEPS AND DELIVERABLES IN ERGONOMICINTERVENTION PROCESS
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In-depth investigations

Assignment

v

Choice of situations to analyse

v

ANALYSE WORK SITUATION } Preliminary diaanosis
AND MAKE PRELIMINARY DIAGNOSIS ydiag

— Conduct initial interviews on work situation
— Perform first observations of work situation
— Choose activity analysis units

— Analyse results and make connections
between various aspects of work situation

- Complete analysis and confirm with workers concerned

L Make preliminary diagnosis
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FiGURE 2.4 — Delving Deeper Into a Target Aspect
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Ficure 9.1—Model of Analysis of Ergonomist’s Work Activity

Other professional and outside activities

r

Intervention Ergonomic models
context and tools

\ Organization’s request /

Practitioner

T Intervention ¢
—> Self-regulation —>

Transformation of Health
work situations Satisfaction

\. J

Adapted from Vézina (2006) and Lamonde and Beaufort (2000)
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AppENDIX |, FIGURE 1.3 — Operator’s View of Crucible 2.3 m from Wall in Planned Cab with Seat That Swivels 75°

Bellemareetal. (2003)
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TasLE 5.4 — Activity Analysis Units Added During Planned Observations (Shaded):
Laundry Room Work Situation (cont'd)

Worker1 Worker 2 Worker 3 Worker 4
18 years’ seniority | 19years’seniority | 3years’seniority | 8 months’seniority
(woman) (man) (man)

Selected aspects

of work setting

» Monday
» Sorting
» Washing

» Work in pairs

» Wednesday
» Sorting
» Drying

» Work alone,
although two at
station

» Monday
» Folding
» Sorting

» W3 works alone

» W1 refuses to go
to sorting station,
stays at folding

» Wednesday
» Drying
» Sorting

» Work alone,
although two at
station
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TasLe 5.9 — Special Education Technician A's Activity for a Day: Excerpts from Event Log

Tim
“

8:00 School 1 Looks for room to leave coat, etc.

SET explains she has no assigned room

8:30 School 1

works with (1) and joins him

Teacher says hito S1and SET

Enters classroom, says hi to student she

S for student

8:31 Helps S1 take books out of desk

Other students already have books out

8:33
forhim

Stands behind S1and opens notebook

Bends over to talk to him

Goes and sits down in chair

Can't hear what's said

Chairis behind students

8:37 Child speaks to S1
SET takes S1's planner and writes notes Means of communication
init

8:39 Sitting on chair, looks at teacher

Bends over and writes in planner

Closes planner and takes it over to S1

9:30 Car

10:00 | School2

Child (S2) absent

SET wasn't notified

Looks for free room

School 2
Psychologist’s office

S3

Prepares materials for next period with

Note: Ellipses (.. ) indicate passages from log omitted for the purposes of the table.
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Appenix |, TABLE 1.8 — Spatial Organization and View Requirements

Work requirements

View from circulation
desk towards

— Fiction section
—Children’s section
—Picture book area
—Work tables
—Stairs

—Elevator

Why

» Seeing patrons arrive

» Directing patrons to different
sections

» Ensuring general supervision
and safety of people and
books, especially when staff is
reduced

» Seeing patrons waiting at
circulation desk

» Current location of circulation desk has views of
—Both staircases
—Elevator
—Worktables
—Picture book area

» Views of children’'s and fiction sections are largely
blocked

» Placement of shelving blocks view of stacks when
clerks walk from desk to other sections
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Ficure 5.2 — Circles of Proximity to Work Activity
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FIGURE 7.1—Major Stages in Transformation Process

I. Developingsolutions

= |dentifying major avenues of change

= |dentifying and deciding on solutions: Brainstorming and screening
= Codeveloping solutions

= Testing solutions and performing critical analysis

11. Implementing solutions: Prototypes

111. Following up on solutions: Two stages
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TaeLe5.7—EventLog2

7:31 W2 picks up piece of fabric from table1and another from table 2 | W2 sews same pieces as W1
Sews two pieces together and places in basket on floor

7:32 c-C

7:33 [ W2 doesn't work as quickly
Hard to understand difference

7:34 C-C-C-CcC-CcC More than 20 seconds per cycle

7:37 C-C-C-C-C. Supervisor comes and tells her to speed up Apparently several new batches to be
done today are arriving

7:39 C-C-CC W2 seems towant to speed up

7:40 Thread breaks 40 seconds to replace thread

Replaces thread

7:40:40 | C-C-C-C-C-C-C

7:42:35 | Thread breaks 47 seconds for thread
Replacesit
7:43:22 | C-C-C-C-C-C-C-C-C-C-C-C-C-C ‘W2 makes certain movements W1
doesn't
More detailed operation log
necessary

7:45 W1 comes back with new bobbins and settles in at workstation End of first event log with W2
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TaBLE 4.4 — Criteria for Choosing Work Situations to Study

T T

Workers' complaints (difficulties,
health problems, dissatisfaction)

On a turkey-slaughtering line, new workers are always assigned to hang birds
up at beginning of the line, because experienced workers find it too hard

Frequency and/or seriousness of
consequences of problem

Representativeness of situation
chosen in relation to all work
situations, with respect to problem

Aworkstation has a high accident rate
Aworkstation has few accidents, but they are fatal

Ahospitalis grappling with high absenteeism among nurses, which has
forced emergency department to shut down on several occasions

Work activity is analysed for one product in particular, because it accounts
for half of production and all accidents or quality problems have occurred
when it was being manufactured

Critical nature of work situation
(importance in process:
repercussions upstream and
downstream)

Possibility of changing
representations of situation

In service call department, dispatcher’s position is selected, because it affects
onwork of entire department

Work situation is analysed because it seems clear that problems at
workstation are significantly underestimated

Actual opportunities for
implementing change

Some work situations are chosen because facility has allocated a budget
for changes in medium term

Time and resources required for
intervention

Given how little time is allocated for intervention, ergonomist chooses
aworkstation he knows he will be able to improve quickly
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STEPS AND DELIVERABLES IN ERGONOMICINTERVENTION PROCESS
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— Target activity analysis units to delve deeper
— Choose variables to describe target analysis units
— Choose data collection methods
— Process, analyse and interpret data
L Present results and confirm with players in organization
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TasLe 5.11 — Explanatory Propositions (Hypotheses) Concerning Special Education
Technicians’ Work Situation in Elementary Classrooms

Consequences

Worker: Feels useless

Service: Teacher’s
planned activity
won't help child make
progress with SET’s
assistance

Worker: Feels
unappreciated
Service: Time not spent
helping student

SET arrives in classroom to help child who
has trouble reading
Teacher tells students they will be doing
an activity that doesn'tinvolve reading

SET stays with student and tries to make
herself useful

SET leaves classroom with child who is
disturbing others
Walks around school with child, looking
for a place to go, and finally decides on
library

Continues to work with child

Information flow between teacher and SET
Child’s characteristic: trouble reading

Teacher's planning doesn't take SET into
account

SET has no room in school

Worker: Feels like she's
always running Unsure
of quality of work

Bell rings atend of period: SET rushes,
because she has to go help with
homework in another room

Leaves teacher sticky note listing child’s
problems in period

Only time spentworking directly with
children is counted

Time allotted is 54 minutes (period)

No time allotted for talking to teacher after
class (no feedback from teacher)

No time allotted for preparation before class






OEBPS/Images/fig_8_7.jpg
FicURE 8.7 — Maximum Holding Time for 19 Static Postures

Maximum holding time
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Comfortable posture Moderate posture Uncomfortable posture
(MHT < 10 min) (5 min < MHT < 10 min) (MHT < 5 min)

Source: Miedema, Douwes and Dul (1997)
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Feature of ergonom

Organized system of actions

Has an objective that is achieved through a planned series of actions
and concludes with outcomes of different types, which can be assessed

Participatory/Coconstructed

Involves interaction between the ergonomist and decision makers,
workers directly affected by the work situations and various specialists
in the facility. Concerns not just technical and organizational changes,
but the social sphere, affecting the players, and their representations,
especially of health and the work itself

Controllable/Adaptive

Influenced by the social, organizational and economic context of the
facility at the time it takes place. Develops gradually over time

Guided by change

Objective is to transform the work situation to improve it on the basis
of two sets of criteria: occupational health and safety and the facility's
efficiency
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Follow-up

Further
investigations

TasLe 6.3 —Action Plan to Follow up on Preliminary Diagnosis

Problem/
Determinant

Action plan

Situations to
analyse

Key players and
resources required

Project
coordinator and
deadline

Transformation
projects*
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AppenDIX |, TABLE 1.1—Worksheet for Analysing Origin of Intervention
Describe situation and indicate facilitators (+) and barriers (—)

SITUATION Topic1. Origin of Intervention

1.1 Players

1.2 Trigger event

Who is behind the
interventionand
what was their role?

Which of them may

have an influence on the
problem and what are the
possibilities for change?

Was it a request, offer,
obligation?

Is the intervention
part of a facility
project? Who are the
key players?

Management

Workers or their reps

OHS coordinator

Supervisors

Other (OHS committee,

outside players, etc)






