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Diagnosis Stage 4 Prioritizing problems

This stage must be performed by the workstation committee or the ERGO group. 
The priority rating certainly draws on all the data gathered, but it also depends on the
participants’ experience with the workstation and the company. The prioritization
stage will directly influence the organization of the search for solutions, so it is impor-
tant that all the participants agree with the orientation chosen. 

f

Prioritize problems encountered

The purpose of this stage is to estimate the significance of the problems targeted in the previous
stage; this is carried out in the light of all information gathered on each operation. A priority rat-
ing is then assigned to each operation. This rating has a double significance – it indicates both the
severity of the problems associated with this operation and the intervention priority to be assigned
to these operations when seeking solutions.

Assign a priority rating to the operations 
A priority rating is assigned after a discussion among the participants. The Analysis Summary
serves as the basis of discussion, because it contains the description of each operation, their prob-
lems and the risk factors associated with them. However, these problem-related data must be
reviewed in the light of the interviews, especially with regard to the accidents that have occurred
at the workstation, and the operations that resulted in pain. Finally, when seeking solutions, the
participants take a position on the urgency of intervening in the targeted problems  by assigning
a priority rating to each operation. 

We have retained a three-rating prioritization scale for this process, identical to the one already
used for the repetitive task analysis process. See Guide 2, “ERGO groups – a tool for WMSD pre-
vention”. The rating is entered in the priority column of the Analysis Summary (See Know-how:
Meaning of priority ratings).

Be careful. Sometimes confusion sets in at this stage when the participants
prioritize on the basis of the likelihood of finding solutions to the problems.
For example, in some groups, the participants assigned rating 1 to problems
for which they already had applicable solutions in mind and rating 3 to
problems that indicated a costly solution or on which it was more difficult to
act. Also beware of problems that operators have learned to avoid through
improvisation, while waiting for better solutions to present themselves. They
tend, over time, to consider these difficulties as partially under control 
and rate them as minor problems, especially when there are more serious
problems to solve.

In these situations, it is necessary for the ergonomist to bring the discussion
back to its real purpose, i.e., determining the significance or severity of the
problems present or the risk factors, without considering the costs or efforts
required to solve them. There will always be time during problem solving to
find ways to implement realistic solutions. At this stage of the analysis, it
is important to have a clear picture of the problems and their severity. The
following two Know-how items illustrate how to assign a priority rating.

Meaning of priority 
ratings 

Rating 1 MUST
This rating is assigned to operations
presenting severe problems or risk 
factors. These are problems that you
absolutely want to solve when seeking
solutions.

Rating 2 SHOULD
Rating 2 is assigned to problems that are
considered less important and that it
would be desirable to correct. Acting 
on these operations could improve the
situation significantly, although this is
not the heart of the problem.

Rating 3 COULD
Rating 3 corresponds to problems that
are considered minor and for which it
would be useful to find solutions.
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Example 1 Prioritizing the operation 
Insert and attach 
the scrap metal strips 

What does the problem identification section of the Analysis Summary show us? 
This operation involves several WMSD risk factors, such as exertion with force
when it is necessary to pull on a very rigid metal strip, and awkward postures asso-
ciated with confined space to get to the machine and attach the metal strips to the
reels. The participants also noted the presence of risk factors involving cuts to the
hands and forearms on very sharp stretched metal. Also, regularly occurring inci-
dents that oblige the operator to restart the operation, when the scrap strip breaks,
jams or slips off the reel. 

First finding: Presence of several WMSD and accident risk factors that repeat 
whenever a roll is cut and with each break or incident. High-amplitude forces are
exerted when the metal is thick or rigid. 

What do the interviews tell us?
Two out of three workers identified this operation as the most difficult and painful.
One of the workers interviewed suffered a cut while attaching the scrap strip. 

Second finding: Operation recognized as difficult and causing pains (lower back,
hands). One accident (cut) was reported by a worker.

What rating was assigned to this operation?
The participants quickly reached a consensus and rating 1 was assigned to this
operation. This may be attributed to the significance of the WMSD and accident risk
factors, the occurrence of a cut to the worker on the workstation and the fact 
that the majority of the workers interviewed consider this to be the most difficult
operation. 

Know-howa

Analysis Summary 14
Production sector: ______________________________________________________________

Workstation:   __________________________________________________________________

Priority Operation Problem/Cause of the problem MSD/Accident Solution
Risk Factor
Region affected

Slitter helper

Climbing on the
table to bend the
material as it
emerges from the
cutting tool

Inserting and
attaching the
scrap metal 
strips

• Difficulties occur when the metal
is flexible and oily. In these case,
the worker climbs onto the slitter
to flatten the metal by jumping on
it. This causes the sheet to circu-
late more easily in the slitter.

• The worker does not have access
to climb up or down in the metal
bending zone.

• The workers consider this the most
difficult stage.

• The work area in this zone is
restricted.

• Because of its spiral shape, the
worker has to pull very hard to
bring the scrap metal strip to the
winding zone (scraper),especially
if the material is thick and hard.

• The scrap strip tends to detach 
frequently from the reel because 
its holder is broken.

• The scrap strip jams and breaks
frequently.

- Exerting force by jumping on the 
material to flatten it 

+ Risk of falling on the oily material 
+ If the slitter stops, this can endanger

the worker 
+ Risk of falling when climbing onto or

down from the oily metal surface

- Exerting force (the most important)
- Awkward postures:
- Bending the back
- Stretching the body
+ Risk of cuts to  the hands and forearms
+ Pump noise 
+ Heat

Analysis Summary, page 14
of the Tools section

How to assign 
a priority rating  



How to assign 
a priority rating  

Example 2 Prioritization of the 
install the strips on the 
turnstile operation

What does the problem-identification section of the Analysis Summary reveal? 
Once the roll has been cut, a series of strips of different widths are obtained on the
winder. These strips must be then transferred to the unloading turnstile to be pre-
pared for shipping. The interviews show that manipulation of the strip-restraining
bar requires the operator to exert substantial force and bend his back (Fig. 2.7). 
In addition, the workers use a cart to remove the strips; also to gain access to this
cart they have to move within the turnstile area. This area is dangerous, because the
turnstile can be activated from several control panels and the workers can be
injured while passing under it. These operations are performed whenever a roll is
cut.

However, following analysis of the palletization workstation, there are plans to
improve safety in the turnstile area very soon.  

First finding: According to the participants, manipulating the bar involves an 
WMSD risk factor to be considered and safety in the turnstile area frequently poses
a problem for workers. 

What do the interviews tell us?
The workers interviewed mainly emphasized the difficulty of access to the cart and
that the floor is sometime
slippery. They did not asso-
ciate this operation with
specific pains or incidents. 

Second finding: interviews
do not reveal major prob-
lems related to this opera-
tion. 

What rating was assigned to
this operation?

Rating 2 was assigned to 
this operation because it
involves accident risk 
factors in the turnstile area
and WMSD risk factors for
the back. However, these are
not problems that had major
consequences on workers’
occupational health and
safety.

Know-howa

Analysis Summary 14 continued
Production sector: ______________________________________________________________

Workstation:   __________________________________________________________________

Priority Operation Problem/Cause of the problem MSD/Accident Solution
Risk Factor
Region affected

2

Roll palletization

Placing the strips
on the turnstile

• The worker must pass under 
the turnstile or walk around the
machine to have access to the 
control panel

• The workers use a  heavy 
retraining bar to prevent them
from intermingling.

- Exerting force (handling the 
restraining bar)

- Bending the back
+ Risk of bumping against the turnstile

while passing under it
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Fig. 2.7 Operator manipulates a restraining bar
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General problems 
Even though priorities are assigned one operation at a time, it is important to have a more 
general understanding of the situation. If similar problems recur in several operations, they
must be treated as a single problem when seeking solutions. For example, on the slitter helper
workstation, the operations that involve climbing onto the slitter all involve the risk of falling
on the oily metal (Fig. 2.8). 

Thus, the problems of access to the slitter and
circulation of the metal sheet should be viewed
comprehensively, because they concern several
operations of this workstation. Moreover, this
overview of the problems led us to consider the
slitter’s design and the inadequate operation of
the turntables that support and guide the sheet
through the slitter, (see figure opposite). 

Fig. 2.8 Operator has to climb on the slitter table 
to flatten the metal.
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Seek solutions to the 
problems identified 

The purpose of this stage is to identify and design the changes that will help solve the problems
identified in the previous stages.

Concretely, the process of seeking solutions begins with the formulation of ideas for improve-
ment. Their feasibility and effectiveness must be considered. The solutions chosen are then 
tested or simulate so that you are better able to decide whether they really improve the work.

Some solutions can be developed at the same time, if they are related, while others can be 
discussed separately because they concern a more specific or isolated problem. For example,
the scrap disposal problem under the shear was considered in isolation, contrary to the prob-
lem of routing the metal sheet into the slitter, which involves several interrelated problems,
operations and solutions. Considering them together facilitates analysis of the impact of the
improvements on each other.

The sequence and duration of the process of seeking solutions depend on several factors, such
as the company’s characteristics and production and the problems encountered. For example,
major corporations are equipped with good technical support; however, there are more formal
procedures to be observed when changes are made to production, such as changes intended to
meet inspection standards. Sometimes these requirements demand a little more time. Moreover,
in some environments, it will be very difficult to perform simulations or tests, because it is not
always possible to bring a large machine or a manufacturing process to a halt. It is necessary to
wait for production shutdown periods.

Work modification Stage 5 Seeking 
solutions

The first stages of this process mainly emphasized a better understanding of the work,
and more specifically of the problems present in the work situation and their causes.
We now have to find ways to transform the work situation.

Seeking solutions is not a linear process. Depending on the number and complexity
of the problems encountered, some solutions are put in place quickly, while others
have to be designed. The purpose is not to solve everything at the same time, but to
present a comprehensive proposal to the steering committee for workstation improve-
ment that will include short, medium and long-term solutions. In fact, this involves
planning concrete implementation of certain solutions and, in some cases, obtaining
authorization to pursue the development of others that take longer to conceive and
refine. Since this is one of the most complex stages of the process, the ergonomist
plays a particularly important role.
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The mandate of ergonomist in seeking solutions: 

He organizes and coordinates the process :
•He facilitates meetings of the ERGO group or the workstation committee.

•He seeks support (investment, leave for personnel) from the steering committee and information concern-
ing the company’s future projects that could have an impact on seeking solutions. For example, if it is 
anticipated that all tools on the floor will become pneumatic, it is useful to know this before selecting new
ones. If there is a question of adding a night shift, it is important to account for this in the measures to be
established.

•He identifies external collaborators in different departments, such as Personnel, Engineering and
Maintenance, capable for providing additional information. In smaller companies, he contacts those who are
responsible for these functions.

•He ensures liaison with external collaborators whose participation is more ad hoc, such as suppliers, the 
personnel manager, the engineering department, other operators.

•He categorizes the problems and detect those that are not the responsibility of the workstation committee
or the ERGO group, due to their complexity and the additional analyses that their resolution would require.

•He collaborates on the tests to be performed at the workstation, alone or with other  participants.

•He presents the results of the process involving external collaborators to the committee or the ERGO group.

Identify possible solutions 
Generally, there is no shortage of ideas. The operators and the supervisor have been thinking
about them for a long time. Following the analysis, the technical personnel, the ergonomist and
the other participants in the analysis also have a point of view. At this stage, it is interesting to
consider several possible solutions, without favouring one or the other, and to encourage all
participants to express their views.

This is why brainstorming is an excellent starting point in problem solving. All participants are
equal. They voice their opinions as participants, rather than as operators, supervisors, engineers
or ergonomists. They are invited to suggest ideas, from the most farfetched to the most belie-
vable, without censorship or criticism by any other participant. Later in the process, these ideas
will be the focus of comment and discussion.

It is possible to conduct several brainstorming sessions, depending on the links that exist
among the operations or the problems. For example, at the strip palletization workstation (these
strips are rolls cut to the width specified by the customer), the various operations were 
performed sequentially. First the strips were unloaded from the turnstile, then the straps 
were installed and finally the strips were palletized. These three operations were discussed 
separately. The first brainstorming session assigned priority 1 to installation of the straps, but
also integrated all the related operations, such as filling the ring loader (priority 3) and feeding
the strapping machine with strap rolls (priority 2). These operations are interconnected and any
change to the strapping machine is at risk of having repercussions on the other operations.

The second part of this exercise is to organize the main solutions proposed, which will be 
evaluated by the participants in the next stage.

ff    f f f

x
Before beginning this
stage you must have
completed:
• Analysis Summary,

problem identifica-
tion section and 
prioritization



Effectiveness

• Will this solution have a direct effect on the problem? How will it work?
• Will this solution eliminate or affect the causes of the problem?
• Will this solution mitigate the impact of the problem?
• Will it reduce the difficulty, the risk factors or the dangers?

Feasibility

• Is this solution technically achievable? Is it possible?
• How much will it cost (equipment, labour, training, etc.)?
• Is the solution compatible with the work methods and operator characteristics, etc.?

Impacts of the solution

• Impacts on health and safety
• Impacts on production, incidents, quality
• Impacts on the organization of work, work schedules
• Impacts on downstream and upstream workstations 
• Impacts on the training required by the operators and technicians
• Impact on the environment, etc.

Solution evaluation
criteria

42 Chapter 2 

Evaluate and categorize the solutions   
The “solution, evaluation and categorization” stage uses the same critical questioning and 
evaluation criteria already developed in our previous guide: “ERGO groups – a tool for WMSD
prevention”. At this stage, the possible solutions identified during brainstorming are discussed
and described in more detail. The objective is to evaluate the benefits of each possible solution
and whether it is relevant to develop it further. The solutions that do not satisfy the evaluation
criteria will be eliminated. The presence of operators and the supervisor, as well as collabora-
tors from the Personnel or Technical department is required, because there are several questions
that only they can answer.

The evaluation of the solutions is based on a series of relatively simple questions, with the aim
of ensuring that:
• The proposed solution solves the targeted problem;
• The solution is feasible;
• The solution does not generate new problems.

We set out criteria for evaluating the effectiveness and feasibility of the solutions and their
potential impacts on the work situation (See Know-how: Solution evaluation criteria). This list
helps you review different characteristics of the solution more systematically and give direction
to the discussion during the meeting of the workstation committee or the ERGO group.

Frequently, there are no immediate answers to these questions. You have to phone suppliers,
ask other people in the company and sometimes even visit other plants. This may necessitate
additional processes and tasks to be performed between meetings of the committee or the
ERGO group. The “Action Follow-up Summary" lets you note all the processes and all the tasks
you have to perform. You can also indicate the responsible persons and the schedule in this
record. (See Know-how: Action Follow-up Summary, page 43).

Know-howa



For example, several problems were raised regarding the strapping and providing the
machine with straps and rings. Two solutions emerged from this stage. One consisted of
correcting each problem identified, while the other gave preference to buying a new
machine. In fact, the preferred solution was to improve the existing machine, because this
solution had the advantage of being less costly. In addition, keeping the same machine
made it easier to forecast the impacts of these changes on the work. However, one ques-
tion persisted: was it possible to adjust the counterweight of the strapping machine head
to prevent it from shifting backward (Fig. 2.9)? To ensure this outcome, it was necessary
to know more about this type of machine or perform tests. 

Tool

Action Follow-up 
Summary  

Action Follow-up Summary  15
Production sector: ______________________________________________________________________

Workstation: __________________________________________________________________________

Date :________________________

Solutions Actions required Responsible Timeframe Status

Consult the expert who 
maintains this machine

Ensure that it is possible to
adjust the strapping machine
head to zero gravity

Jacques May 28 Presence of the expert at the
group’s next meeting 

Palletization workstation

Meeting of May 30

Action Follow-up Summary, page 15
of the Tools section

Know-howa

Fig. 2.9 Operator must
approach and hold the 
strapping machine head.  
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Concretize, simulate and describe the chosen solutions  
The purpose of this stage is to materialize the solution as much as possible in order to have a
more accurate representation before permanently applying it in the work context. This is also a
way to obtain a more precise idea of the characteristics the solution should have and define its
specifications. Often, the tests help us become aware of the solution’s real dimensions.
Sometimes they reveal other work requirements, simply by moving a machine. This is also an
opportunity for discussion with the workstation operators who have not contributed directly to
the solution’s design. They now have the opportunity to add their comments.

It is important to plan these tests by basing them on target results. What do you want to know?
These tests often facilitate more tightly focused answers to questions already raised at the 
evaluation stage, but which were answered in theory alone. The tests allow a practical answer.

There are different ways to concretize a solution. For example, a scale drawing, a workstation
diagram, a computerized 3D representation that gives a better view of the dimensions, the
movement areas and the spatial arrangement of the equipment. Mockups, temporary work-
stations and prototypes are ways of getting closer to the work performance context. There is
also the possibility of borrowing a piece of equipment or a tool to test it at the workstation. 
If tests are impossible, as in the purchase of equipment that cannot be borrowed temporarily,
visits to companies that have purchased similar equipment may be informative.

The implemention methods for concretizing the solution depend, among other factors, on its
characteristics, variation in working conditions, the number of operators, and the time it takes.
For example, by staging different work scenarios, a detailed redevelopment plan of a section of
the plant is very useful in verifying operator movements and the layout. However, the opera-
tors and supervisor of the workstation and the adjacent workstations should study these 
plans in the presence of the ergonomist and the designers. However, photos or specifications
are  insuffficient in giving an opinion on the comfort of a chair – the operators for whom it 
is intended must use various models of the chair over a fairly long period. To test a tool, the
operators first must be allowed to get used to it; thus, the tests must extend beyond this adjust-
ment period.

Depending on the methods that could be implemented, the conclusions to be drawn from the
tests will not be the same. The farther the method to be simulated deviates from reality, the
more prudent the conclusions must be. Furthermore, these simulations must not be taken for
reality, because despite all our efforts, not all working conditions (and their variations) can be
tested. It is really at the time of solution implementation that the final adjustments can be made.
Also, some solutions have been tested in isolation. It is only when they are all implemented that
it will be possible to see if there are negative interactions among the solutions that affect the
work.

Fig. 2.10 Operator activating the turnstile control
panel before the workstation is reconfigured.

Fig. 2.11 New lower and reconfigured 
control panel.
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Fig. 2.12 Operator inserting the rings
in the strapping machine head. 
This involves awkward shoulder 
postures.

Know-howa

Analysis Summary, page 14 
of the Tools section

Example 

• Case of the palletization workstation.  This workstation is a good illustration of the con-
tribution of testing to the development of solutions. For example, there was a suggestion 
to adopt new pneumatic tools for manual installation of the straps. After a two-week test
period, the operators rejected this solution, because the tools increase the work area footprint
due to wires that must be followed continuously. Also, an unsuccessful attempt was made to
adjust the strapping machine counterweight. On the other hand, these tests resulted in con-
tact with another plant faced with the same problem, and that was also conducting a series
of similar tests. The company decided to see whether the tests in the other plant were con-
clusive. Otherwise, it plans to acquire another strapping machine. Major modifications were
made to the strip unloading control panel. It was lowered, new buttons were installed and
their layout was completely reviewed according to whether they are used frequently 
or simultaneously. These modifications have not been tested enough by the operators, who
disapprove of installation of two buttons to raise or lower the conveyor; this replaced the for-
mer, single switch. They also find the panel too low (Fig. 2.10 and Fig. 2.11). At the end of
this stage, the solutions adopted area ready to be recorded in the above Analysis Summary
(see Know-how: Analysis Summary, Solution section). 

Finally, it is important to describe the solutions in detail. This description encompasses the
characteristics of the chosen solution, its costs and the conditions necessary for its imple-
mentation.

This description will be produced by the ergonomist, assisted by the participants in the
analysis and collaborators from the company. A description may seem superfluous in some
work environments where the individuals who performed the analysis are those who will
supervise its implementation. However, in other companies, the individuals who carry out
the analysis do not also monitor its implementation. This description can also serve for other
uses, such as (1) presentating the analysis to the steering committee, (2) referring to it in the
case of complex solutions, (3) as a reminder of the reasons that guided the choice of solu-
tions, (4) to find the details of its specifications and (5) to inform new employees of its origins. 

Analysis Summary

Analysis Summary 14 continued

Priority Operation Problem/Cause of the problem MSD/Accident                                Solution
Risk Factor
Region affected

1

1

2

Palletizing rolls

Approaching the
strapping
machine head
and strapping
the strips

Inserting the
strap

Inserting rings
in the strapping
machine

• When the operator does not hold the
knob of the strapping machine head
when inserting a strap or activating
the control buttons, the strapping
machine head slips upward. It thus 
has to be repositioned for each strap
he inserts around a strip. 

• Some operators adjust the machine’s
counterweight so that the head lifts
when at rest to prevent the strips 
circulating on the conveyor from 
striking it as they pass.

• The operator must adjust the end of
the strap whenever he inserts it in the
strapping machine head. He must 
perform this action at least three 
times per strip.

• The ring load is located on top of the
strapping machine. To reach it the
operator is at arm’s length (Fig. 2.12).

• Filling the loader is demanding on the
wrists, because the operator both has
to keep the stack of rings straight and
remove the iron wire that binds them.

• The rings must be slid into the loader
without intermingling them. The 
operator performs these movements at
arm’s length and blindly, because the
rings are only visible from the rear.

Bending the right shoulder
Bending elbow movement
Repetition
Strain

Repetition
Exerting force with the thumb

Bending the shoulders
Bending the back
Bending the wrists

• Adjust the strapping machine
head counterweight to prevent it
from shifting backward.

• Move the strapping machine
head forward so that it is more
within the operators’ reach.

• Install a guard to prevent the
strips circulating on the 
conveyor from hitting the 
strapping machine.

or
• Replace the strapping machine.

• Reduce the conduit through
which the strap passes to 
prevent it from jamming as it
slides into this conduit. Thus,
the operators no longer will
have to adjust the strap end 
with each insertion.

• Move the strapping machine
head forward so that it is more
within the operators’ reach.

or
• Replace the strapping machine.
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Present the chosen solutions 
to the steering committee 

In this process, the steering committee plays a decision-making role regarding implementation
of the solutions. The purpose of this stage is to communicate the highlights of the workstation
analysis to facilitate this committee’s decision-making. It is important to provide the committee
members with information that will allow them to appreciate the importance of the process and
the relevance of the chosen solutions. 

Prepare an analysis report 
A copy of this report is intended for the members of the steering committee. It must summa-
rize the objectives and the results of the recent workstation analysis. Its content focuses on the
reasons that justified the choice of workstation, the description of the problems by priority, the
solutions and their short, medium and long-term implementation plan (see Know-how:
Analysis report). We advise you to use the documents you have already developed during the
analysis, i.e., the Analysis Summary or the description of the chosen solutions, completed by
photos of the problems at the workstation. 

Contents

• Description of the operation

• Description of the problem to be solved (consequences, causes, photos, priority)

• Detailed description of the chosen solution 
- Representation of the solution (drawing, photo, supplier’s pamphlet, etc.)
- Summary of the tests and the results obtained
- Advantages and disadvantages of the solution (based on the evaluation criteria)
- Equipment to be purchased or converted, possible suppliers

• Description of the work to be performed to implement the solution
- Work to be performed (internal and external)
- Estimate of the number of hours required per trade 
- Equipment, material to be purchased
- Costs

• Detailed work schedule

• Training or information to be provided to the operators
- Where
- Who
- Duration
- Costs

• Comprehensive evaluation if necessary

Description
of the chosen solutions

Know-howa
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Organize the meeting with the steering committee  
The analysis report be submitted to the members of the steering committee. However, they must
also be presented with the highlights of this analysis and an explanation of what is expected of
them. At this meeting the decision-makers will get an idea of the nature of the study and will
be able to ask questions and clarify points that are less clear. This presentation will allow them
to develop an enlightened idea of the solutions and to give their well-informed agreement, to
their implementation.

The presentation to the steering committee can be delivered by either the ergonomist alone, by
the entire working group or by the ergonomist accompanied by one or two resource persons. 
It is up to the steering committee, the ergonomist and the working group to decide who will
present the study report.

Contents

• Short summary intended for the Board of Directors (executive summary)

• Title of the workstation analyzed

• Workstation description

• Description of the solutions, if possible (See Know-how: Description of the chosen
solutions) and the Analysis Summary and photos of the problems

• Short, medium and long-term implementation plan for the solutions

Know-howa Analysis report



Goals pursued     Action plan Know-how

Implement solutions Inform and train 
the operators 

Implement  
the solutions

Debug
the solutions

Do a follow-up Analyze incidents, accidents
at the workstation  and WMSD problems  
after solutions have since the modifications
been implemented 

Meet the workstation 
operators

Complete the Solutions Tool
Follow-up the Solutions Follow-up
Summary Summary

Workstation Follow-up 
Questionnaire  (complement)

Make the necessary corrections

The process chapter 2

Data gathering Stage 1 Interviews

Stage 2 Workstation observations

Diagnosis Stage 3 Identifying problems 
and their causes

Stage 4 Prioritizing problems

Stage 5        Seeking solutions

Work modification Stage 6   Implementing solutions
and follow-up
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Work modification Stage 6 Implementing solutions 
and follow-up

Implementation of the solutions begins when the steering committee gives its agree-
ment. It is also consistent with ongoing tests or development of certain solutions, as
foreseen in the work schedule.

During the solution-seeking (problem-solving) stage, the circle of participants in the
analysis was expanded to include many external collaborators, but the ERGO group
or the workstation committee remained at the centre of the intervention. During 
the implementation stage, they no longer have the same role, because other persons
generally implement the solutions. Although modification of the workstation is 
carried out by the company, it does not come under the direct responsibility of the
workstation committee or the ERGO group. Moreover, the introduction of certain
solutions can take several months, even beyond the existence of the workstation com-
mittee. Implementation transforms the role of ergonomist and the participants in the
analysis. At this stage, they play more of a supporting role during implementation,
and an oversight role during subsequent follow-up.

f

Implement solutions

The purpose of implementation is to introduce the solutions gradually into the real work situa-
tion, so that these changes do not create new constraints or problems in operator activities. To
make sure of this, implementation of the solutions is completed by follow-up the workstation
improvements. Any modification to a workstation upsets ways of doing things that have been
acquired over a long period. It can be demanding to relearn the job with a different tool (Fig.
2.13 and Fig. 2.14), even if it works better, or meets the needs of customers with new software.
Operators often must show patience and ingenuity when the solutions do not fulfill all their
promises, especially if they have not been warned in advance. The major challenge during
implementation is to involve the people affected by the changes and to be flexible enough to
make the adaptations they feel are necessary, even if this complicates our plans.

The implementation phase is also a critical period for the people who design the solutions.
Introducing changes in the actual process of production always involves unforeseeable events.
The same principle applies when several solutions
developed relatively independently are combined
for the first time. It is impossible to predict every-
thing. The expert and the participants in the
analysis must be ready to intervene when difficul-
ties arise. This is part of normal procedure in any
change to a workstation. The solutions have to be
debugged once they are implemented.

Fig. 2.14 New no-strain  method of raising or lowering the chucks 
with the pneumatic ratchet already used to move the heads forward 

or back, which requires less adaptation by the worker.
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Fig. 2.13 Operator raising
or lowering the chucks
before workstation 
reconfiguration.
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Inform and train the operators 
Before proceeding with implementation, the ergonomist organizes a meeting of the participants
in the ERGO group (or the workstation committee) and the workstation operators, to present
a detailed plan of the solutions and the work schedule. Ideally, the members of the steering
committee should be present at this meeting. The analysis report can serve as a reference 
document and be made available to the operators, for example, by posting it in the operators’
lounge.

It is necessary to inform the operators that, immediately after the solutions are implemented, a
debugging period will follow and that it will involve their participation to correct any annoying
aspects or problems associated with the changes in the work situation.

Some changes imply that the operators will receive training, particularly when these changes
concern their safety or the use of totally new equipment or software. The training may be 
conducted at the workstation, at the beginning of each shift, and be followed by a coaching
period, if necessary.

This training is essential, because we cannot rely on the free flow of information to effectively
do our job -- informing the operators. In one company, we found that one of the solutions
implemented was not useful to the operators, because they were unaware of its existence.
Elsewhere, the operators did not use new tools because they did not know how they worked.
It is therefore essential to reach each operator on the workstation. The training needs must be
defined at the same time the solutions are designed. They are part of the solutions. It then will
be easier to explain their relevance and obtain the steering committee’s approval for their imple-
mentation. 

Implement the solutions
The solutions will be implemented either by an internal team composed of engineers or main-
tenance workers, or by external consultants. In the case of more organizational solutions, the
Personnel Department generally takes charge.

Whenever possible, it is the ergonomist’s role to ensure that the solutions are implemented in
accordance with the analytical group’s recommendations. Some solutions will not have been
tested, as in the case of those that have to wait for a production shutdown before they can be
implemented or that had to be acquired before they could be used. For these solutions, we rec-
ommend that you proceed gradually. For example, limit implementation to one workstation
before generalizing the solution. Purchase only one tool and have each operator try it in turn.

Example 

Implementation of composite tooling:  We know that composite tooling for the
cutting tool setup operation offers important advantages. These much lighter blades
significantly reduce the strains on the operator’s shoulders and back, which are the
main cause of the operators’ problems at this workstation. However, this new tooling
is a recent innovation and is expensive. According to the information obtained, it 
performs well but, since it is more fragile, must be handled and stored with care. It
must also be purchased before it can be tested, which implies obtaining the steering
committee’s agreement in advance. This means it must be implemented before it can
be evaluated in greater depth. To some extent, this solution was tested at the same
time it was implemented (Fig. 2.15). It therefore was agreed to buy only one set of
composite tooling; this strategy was intended to verify in advance whether it compli-
cated the setup stage for the operators, had the required strength and met quality 
standards. 

Fig. 2.15 Operator
inserting the new tool
on the chuck. 
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Before beginning this
stage, you must have
completed:
• Analysis Summary
• Detailed description

of the solutions
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Debug the solutions  
Solutions should be debugged immediately after they are implemented. To some extent this
involves noting the initial impacts of their implementation and correcting them, especially if
they are an issue for the operators’ health and safety or if they harm the quality of production.
It is normal for adjustments to be made after the solutions are implemented.

This phase of the work must also take into account the development status of each solution. In
the case of solutions that could not be evaluated before their implementation, the debugging
phase is likely to be a little longer. You will have to return to the critical questioning that
allowed you to evaluate the other solutions (See Stage 5: Evaluate and categorize the solutions)
and request the participation of the operators and supervisor to review all the criteria for 
evaluating the solution. While some solutions may have been tested successfully, they 
ultimately must confront daily production and its many variations.

You must also expect that the work rhythm will slow down slightly. It is important to allow the
operators some leeway to familiarize themselves with the changes in the work situation.
Otherwise, they will tend to reject the solutions and return to their old tools. Also, during these
periods of major change, there is an increased risk of incidents or injuries.

The ergonomist should make a first visit to the workstation to verify the final implementation
of the solutions and obtain the comments of the workstation operators. He also works with the
supervisor to ensure that any problems or irritants are corrected.

Performing a follow-up at the workstation
after solutions have been implemented

Final follow-up is performed a few weeks after permanent implementation of the solutions; this
period of time allows operators to become familiar with the changes. The purpose of this 
follow-up is to verify, through interviews and observation, the impact of the changes on the
work, pain, safety and degree of satisfaction of the operators. It also provides information on
the presence of new risks factors or problems that might have been introduced during modifi-
cation of the workstation. Ultimately, follow-up reveals whether corrections will have to be
made to ensure the workstation’s adequacy.

The main stages of final follow-up are 1) gathering data on the situation at the workstation, 2)
interviewing the operators regarding the changes made, 3) completing the Solutions Follow-up
Summary, 4) making the necessary corrections.

Analyze incidents, accidents and WMSD problems that
have occurred since the modifications  
A good way to perform an initial evaluation, if the data are available, is to verify the frequency
and type of accidents, incidents or WMSD problems that have occurred since the modifications
were introduced. It is a good idea to compare the results with the data gathered in the initial
interviews. This comparison allows you to verify whether (1) the same types of accidents or
symptoms have been found, (2) new problems have developed, or (3) the situation seems to
have improved.
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Solution Follow-up 
Summary  

Solution Follow-up Summary 16

Production sector: ______________________________________________________________

Workstation:   __________________________________________________________________

Operation and problem Solution chosen Solution Impact on the problems and Item to improve
implemented operators’ perception
(Yes / No)

Cutting tool setup worker

Cutting tool setup/
takedown (blades):
The blades are inserted 
manually in 2 chucks of 
1.5 m. The total weight of the
tooling is 540 kg per setup.
The operation is repeated 
6 times a day.

The amplitude of the shoulder
postures depends on the height
of the chucks. The top chuck
results in bending of greater
amplitude (>90°), depending
on the operators’ height. It is
more difficult to perform the
setup, because the operator
has to work against gravity to
bring the parts to the machine
and insert them precisely.
Removing the tooling is less
difficult because downward
movements are involved.

Acquire lighter composite
tooling.

Install a hydraulic work
platform (cutting tool #1),
allowing the operator to
adjust his work height.

Yes

Yes

According to the 5 operators:

Substantial reduction in 
the exertion of force at the
workstation with the lighter
tooling. Even though it
requires more skill to make
the final adjustment and
requires more precautions to
manipulate it, they prefer this
tooling to the old tooling.

Reduction of the amplitude of
shoulder postures when the
platform is used. Most of the
5 operators use the work 
platform. One operator plans
to use it now that he is
informed of the reasons for 
its installation. Another fears
the risk of falling due to the
uneven floor surface.

The operators request the 
purchase of light tooling for
the other cutting tools.
Aluminium blades will be
tested.

Inform all the workstation
operators about the improve-
ments made to the 
workstation.

Review how to prevent the
risk of falling while accessing
the platform when it is raised.

Install an inclined plane
secured by a strap hinge that
will cover the unevenness 
and the hole caused by the
difference in height between
the platform and the walking
area.

Solution Follow-up Summary 
page 16 of the Tools section

Tool

Meet the workstation operators  
To perform this final follow-up, it is essential for the workstation operators to meet. However,
it is possible to conduct individual interviews with the operators or meet them as a group 
during a work meeting. Individual interviews allow each operator to express his opinion freely,
while a group meeting creates interaction among the operators, bringing out the advantages and
disadvantages of the modifications implemented. It may be advantageous to meet new opera-
tors who did not work on the workstation before the modifications, because they have a new
perspective and their opinion on the workstation can be very useful.

The follow-up data can be collected by means of a questionnaire specifically constructed for the
workstation you want to evaluate (See Know-how: Workstation Follow-up Questionnaire).
Each solution implemented with the workstation operators is reviewed to obtain their opinion
on the changes made. During these interviews, it is also important to verify whether the 
operators have made changes to the solutions implemented or how they have had to adapt their
methods to adjust to the modifications. The interviews thus allow you to evaluate the opera-
tors’ degree of satisfaction with the changes in their work situation. 

Complete the Solution follow-up summary 
The next stage is to evaluate the results obtained in our follow-up. We propose the Solution
Follow-up Summary for this purpose. For the different problems to be solved, it compiles the
solutions chosen, the solutions actually implemented, the impacts observed on the risk factors
(or the problems initially identified), and the operators’ perceptions of the improvements
obtained and the items to be improved. 
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The following is an example of a questionnaire that can be designed to monitor opera-
tors. The first six questions inform us about the operators and the training they were
given after the workstation modification. The seventh question is a summary table that,
for each modification made, presents the opinions of the operators interviewed. The
operator notes whether or not the modification has improved, maintained or deteriora-
ted the work situation. For each problem identified, he also notes which points, in his
opinion, still need to be improved or converted. 

Once all the operators have
been interviewed, the summary
of the results will be useful 
in completing the Solution
Follow-up Summary. The pur-
pose is to find out, for each
solution, the proportion of
operators who consider it an
improvement (or not).

Workstation Follow-up
Questionnaire

(complementary)

Know-howa

Workstation Follow-up Questionnaire: ____________________________________________

1. How long have you done this type of work?    ______________________

2. How long have you been working on this workstation   ______________

3. Did you work on this workstation before it was modified?        Yes � No  � 

4. How were you informed of the changes made to your workstation?

5. Did you receive training following the changes made to your workstation? (Experienced operator)

6. Did you receive training when you started on this workstation? (New operator on the workstation)

Cutting tool setup worker

6 years

5 years

�

One of the members of the ERGO group came to see me and explained all the changes made to the workstation.

Yes, my supervisor came to explain how the new tooling works.

Suggested 
questionnaire

Not available in 
the Tools section
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Problem Solution chosen Improve Are there still any problems or things to improve? 
I= Improve Explain 
S= Same An operator who worked on the workstation after the  
W= Worse changes were made only answers this question

Cutting tool setup/takedown

The blades are inserted 
manually in 2 chucks 
of 1.5 m. The total weight 
of the tooling is 540 kg per
setup. The operation is
repeated 6 times a day. 

Acquire lighter composite
tooling.

I like the new lighter tooling a lot. It greatly reduces the
effort required so I have a lot less pain. However, it’s more
difficult to do the final adjustment of the blades. It’s taking
me some time to get used to it.

I

Fig. 2.16 Operator has to adopt awkward right
shoulder and back postures because of the height
of the chucks to inset the tooling before installa-
tion of the hydraulic work platform.

Fig. 2.17 Operator adjusts the height of the
hydraulic platform to reduce the postural stresses
on his right shoulder and back.  
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Make the necessary corrections 
To complete the cycle, the necessary corrections must be made, based on the follow-up results.
The data gathered in this stage will have informed you whether the modification is adequate,
whether the problems and risks identified have diminished and whether certain items need to
be modified.

Depending on the follow-up results, two main avenues may occur
When the interviews conducted with the operators reveal that only minor adjustments are
required and that no new risks have emerged following the accident analysis, then the follow-
up process shows that the modifications have solved the problems initially identified. The
analysis has been productive even if the modifications implemented have resulted in some irri-
tants for the operators. The necessary adjustment must now be made to optimize the situation.

However, despite the efforts accomplished, the follow-up stage sometimes indicates that the
problems identified have not really been solved or that new problems were introduced by the
modifications. If the analysis does not produce the expected results, the ergonomist must repeat
the analyses required to adjust the focus and render the work situation acceptable.


