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Abstract. In August 2009, an international group was founded with the task of developing a “toolkit for MSD 
prevention” under the IEA and in collaboration with the World Health Organization. 
According to the ISO standard 11228 series and the new Draft ISO TR 12259 “Application document guides for 
the potential user”, our group developed a preliminary “mapping” methodology of occupational hazards in the 
craft industry, supported by software (Excel®, free download on: www.epmresearch.org). 
The possible users of toolkits are: members of health and safety committees; health and safety representatives; 
line supervisors; foremen; workers; government representatives; health workers providing basic occupational 
health services; occupational health and safety specialists. 
The proposed methodology, using specific key enters and quick assessment criteria, allows a simple ergonomics 
hazards identification and risk estimation to be made. It is thus possible to decide for which occupational hazards 
a more exhaustive risk assessment will be necessary and which occupational consultant should be involved 
(occupational physician, safety engineer, industrial hygienist, etc.). 
The methodology has been applied in different situations of small and medium craftsmanship Italian enterprises: 
leather goods, food, technical dental work, production of artistic ceramics and stained glass, beekeeping activities. 
The results are synthetically reported and discussed in this paper. 
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1. Introduction 
 

During the last Congress of the International 
Ergonomics Association (IEA), Beijing, August 
2009, an international group was founded with the 
task of developing a “toolkit for MSD prevention” 
under the IEA and in collaboration with the World 
Health Organization.  

According to the ISO standard 11228 series 
[6,7,8,9] and the new Draft CD ISO 12259-2009: 
Application document guides for the potential user 
4]:, our group developed a preliminary “mapping” 

methodology of occupational hazards in the craft 
industry, supported by software (in Excel®,).freely 
download on: www.epmresearch.org: 
en_PREMAPPING_ERGOCHECK_18-7-11q  

The methodology can be summarized in the 
following three points: 

-global : global interpretation of worker’s 
discomfort be it originated from work place or work 
environment. 

-simple: the methodology materializes into an 
easily usable information collection model. For this 
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descriptive stage, computer-based closed-reply 
questions are used (Excel®). 

- priority scales for subsequent assessment 
fulfilments: the results (automatically achieved 
from software and easily readable through 
summarizing histograms) will help identify 
problems as well as provide a priority scale for 
subsequent assessment fulfilments. 

The possible users of toolkits are: members of 
health and safety committees; health and safety 
representatives; line supervisors; labour inspectors; 
occupational health and safety specialists (doctors 
and technicians, etc.).  

The methodology has been applied in different 
situations of small and medium craftsmanship 
Italian enterprises: leather goods, food, technical 
dental work, production of artistic ceramics and 
stained glass, beekeeping activities.  

 
2. Methods 

 
The first (basic level) using key-enters techniques 

involves a quick and overall identification of 
possible risk inducers through specific key enters. 
This basic level is subdivided into a variety of 
“frames” for each type of risk: load manual 
handling, upper limb repetitive movements, 
postures, noise, microclimate, chemical agents, 
work organization, etc.. 

The subsequent intervention level using quick 
assessment techniques involves quick identification 
of full risk acceptable conditions (marked, with the 
traditional traffic light system, by green code or very 
high risk conditions (critical code). 

For green code the risk assessment process could 
also interrupt at this level since the working risk 
turns out to be acceptable. For critical code 
situations, the risk is certainly present and high: it is 
however necessary to proceed with a more in-depth 
risk assessment using reference tools and standards 
currently available asking for a quick improvement 
action. Both the green code green and critical code 
can be identify trough pre-established scenarios, 
describing the activities developed by the different 
homogeneous groups.  

If after quick assessment the workplace is neither 
at negligible risk (green code) nor in clearly critical 
conditions, the risk has to be analytically assessed 
through risk analysis models as proposed by ISO 
standards. 

Methodology materializes into an easily usable 
information collection model already computer 

based en_PREMAPPING_ERGOCHECK_18-7-
11.xls), that can be freely downloaded 
www.epmresearch.org. Let us now go into a 
synthetical description of the pre-mapping model. 
For more detailed information see the paper 
presented by the authors in another special 
symposium (Relevant contributions for a IEA/WHO 
toolkit devoted to MSD prevention) of this IEA 
2012 Conference (“A simple tool for preliminary 
hazard identification and quick assessment in 
craftwork and small/medium enterprises by 
Colombini et al). For duty space problem, we cannot 
show the contents of all the key-enter indicators for 
the hazard identification of all the risk analyzed in 
the presented proposal: as suggested before, we 
recommended to see the model proposed in software 
en_PREMAPPING_ERGOCHECK_18-7-11. 
Intentionally these preliminary indicators omit the 
scores but use only a chromatic priority scales easily 
expressing on one side the absence of the problem 
and on the other the need to tackle urgently. Here we 
have to limit to list the titles of the risk involved in 
this kinds of evaluation:  

 
2.1 Identification data (ID) and basic intervention 
level through key-enters 

 
- ID data of enterprise After outlining the 

enterprise, pre-mapping form filling is 
addressed to one worker or one group of 
workers (homogeneous group) with the same 
job and tasks in the shift. 

-  Key-enters for identification of assessment 
priorities for biomechanical overload risks 
(Figure 1), the same as proposed by ISO 11228 
standards 1-2-and 3 and  ISO 11226 and all in 
the news presented in CD ISO 12259 DRAFT 
in preparation. Key-enters are quite simple 
questions that can be answered by a YES/NO 
reply. 

-  Key-enters for identification of interior lighting 
problems. 

- Key-enters for identifying outside work-related 
problems – UV radiations. 

- Key-enters for identifying noise-related 
problems. 

- Key-enters for identifying problems associated 
with microclimate. 

- Key-enters for identifying problems associated 
with use of equipment/tools. 

-  Key-enters for identifying problems associated 
with vibration exposure. 
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- Key-enters for identifying problems associated 
with use of machinery or parts of f machinery.  

- Key-enters for identifying problems from 
polluting agents  (chemical hazard, biological 
hazard) and other particular  risk factors  

- Key-enters for identifying organizational 
problems. 

- Key-enters for identifying problems generically 
associated with potential stress inductors 

 
2.2 The first action level by quick assessment 
 

Once possible (absent/present) risk inductors have 
been identified through key-enters, we can proceed 
with quick identification of risk being absent or 
high, through simplified assessment techniques such 
as quick assessment. This procedure does not use 
calculation schemes or formulas but deals with 3 
different fronts: 

- recording of critical conditions: the critical 
codes (purple light) 

 - recording of acceptability conditions: the green 
codes (green light) 

 - if recorded conditions are neither critical nor 
acceptable, it is necessary to proceed with traditional 
risk assessment methodologies as provided by 
reference standards (ISO and CEN) and in the ISO 
Technical Report (DIS ISO/TR 12259- Application 
document for ISO 11228 series) 

For the other physical risks listed in the key-
enters sections, other more experienced group could 
work out in the future for developing specific quick-
assessment techniques, if possible. Only as to 
chemical hazard indicators, a detailed sheet is 
proposed: it allows a more detailed investigation of 
hazardous situations in order to define the more or 
less urgent need to complete the assessment 
procedure. 

The quick assessment models have the following 
parts:  
- Quick assessment of repetitive tasks. 
- Quick-assessment of load manual handling. 
- Quick assessment of load manual carrying. 
- Quick assessment  of load  pulling and/or 

pushing 
- Description and preliminary outline of chemical 

polluting agents. 
 

3. Results 
  

The methodology has been applied in different 
situations of small and medium craftsmanship 

Italian enterprises: leather goods, food, technical 
dental work, production of artistic ceramics and 
stained glass, beekeeping activities etc.. 

Because of space limitations only some of the 
results will be presented [2,3]. The results are shown 
in the attached figures in short patterns. 

Each of the works studied was evaluated 
according to the first defined stages 

-the key-enters 
-the quick assessment of biomechanical 
overload 
-the true risk assessment with the OCRA 
checklist (upper limb) and RNLE (spine) 
Also because of space limitations, we report 

only the overall risk profiles obtained with the use of 
the first two stages of evaluation, namely the key-
enter and the quick assessment. Histograms that 
show the overall risk profile of the task are 
“automatically” obtained through the compilation of 
software specifically designed 

In the field of leather processing, there are 
different risks in the Tannery (preparation of the 
skin, Figure 1) rather than in the bag of bags (Figure 
2). The application of this methodology has shown a 
risks of biomechanical overload and of chemical, 
both with need for an urgent intervention.  

Even in the food industry (Figure 3, 4) and 
honey production (Figure 5), risk of biomechanical 
overload and chemical agents (flour dust in pastry 
and pizza production and  germicides in honey 
production) are emerged. 
The biomechanical overload was also important in 
the activity of dental technician, with particular 
attention to repetitive movements of upper limbs 
(Figure 6). Even in the production of artistic 
ceramics (Figure 7) and stained glass (Figure 8) the 
main risks highlighted are both the biomechanical 
overloads and chemical hazards. 

  
4. Conclusion 
 

The proposed methodology, using specific key 
enters and quick assessment criteria, allows a simple 
ergonomics hazards identification and risk 
estimation to be made. It is thus possible to decide, 
for which occupational hazards, a more exhaustive 
risk assessment will be necessary and which 
occupational consultant should be involved 
(occupational physician, safety engineer, industrial 
hygienist, etc.). 

The presented experiences of pre-mapping 
occupational hazards and risks (and many others not 
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shown here) were performed by different 
professionals in different working sectors, all over 
the Italian country. 

The analysis methodology, developed in 
subsequent stages different for depth, and its 
specific computer support tool, have had a very 
positive feedback. The analysis system was judged 
to be very simple to use, and affordable for even 
non-expert personnel. 

This vast experience of national collaboration, 
made possible (kept by practical suggestions) to 
improve the proposed tool aimed to map the 
professional hazards. 

 We are making concrete the objective of the 
working group of IEA and of WHO, that is to create 
simple tools for occupational risk assessment, usable 
also by non experts. 

Considering that the current literature [5, 10, 11, 
12, 13, 14, 15, 16] on the considered topic provides 
sufficient criteria and methods, our suggestion to 
other participants in this specific working group,  is 
that what we really need is to turn them into simple 
and usable tools also applicable to non-experts. To 
achieve this goal we must begin to produce new 
patterns testing experimentally on the field. Without 
these experimental moments, it would still take good 
reviews of the literature but again only a theoretical 
contribution. 
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Figure 2 
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Figure 3 
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We analyzed the pastry, pizza and pasta 
makers. The risk of biomechanical overload
of upper extremities for repetitive
movements, and the spine for lifting sacks of 
flour, are high. Chemical agents (flour dust) 
are emerged. The shifts are laborious
because the leavening need to wake up very
early in the morning. The presence of ovens
creates microclimatic problems
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The production of honey differs by season: the 
heavier the spring summer. During this period, 
the bees produce honey from hives that should
be removed and processed. The work is varied
so that workers alternate between different
tasks. The upper limb biomechanical overload
of the spine and is therefore not high. Present
problems to work outdoors. The hives are 
treated with chemical germicides. The 
organization of labor is highly variable in 
different companies
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Many tasks are performed in rotation so that the 
repetition is present but moderate. The awkward 
postures are determined by the fixity of the 
sitting position. The noise and vibrations are 
produced by the use of grinding wheels. The 
tools can cause accidents. Use of chemicals 
(resins, glues, varnishes, etc..) is present.

DENTAL FIELD TECHNICIANS

The dental field is a working area little studied 
Many tasks are performed in rotation so that the 
repetition is present but moderate. The awkward 
postures are determined by the fixity of the 
sitting position. The noise and vibrations are 
produced by the use of grinding wheels. The 
tools can cause accidents. Use of chemicals 
(resins, glues, varnishes, etc..) is present.

DENTAL FIELD TECHNICIANS

R
E
P
E
TI

TI
V
E
 M

O
V

LI
FT

IN
G

C
A
R
R
Y
IN

G

P
U
S
H
-P

U
LL

P
O

S
TU

R
E
S

O
R
G

A
N
IZ

A
TI

O
N
A
L

LI
G

H
TI

N
G

R
A
D
IA

TI
O

N
 U

V

N
O

IS
E

M
IC

R
O

C
LI

M
A
TE

V
IB

R
A
TI

O
N
S

E
Q

U
IP

M
E
N
TS

 A
N
D

TO
O

LS

M
A
C
H
IN

E
R
Y

P
O

LL
U
TT

A
N
TS

 O
R

O
TH

E
R
S

S1

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

B I O M E C H A N I C A L  P H Y S I C A L  C H E M - B I O L O G I C A L  
o r  O T H E R S

O R G A N I Z A T I O N A L

D. Colombini et al. / Hazard Identification and Pre-Map With a Simple Specific Tool3962



 

Figure 7 
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The production of artistic ceramics with use of a manual
lathe is widespread in many countries. The risk is mainly
a biomechanical overload of upper limb (rapid
movements, static postures, arms raised), but also the 
lower limbs are involved (the legs spin the wheel). 
Working environments often have poor lighting and, 
depending on geographic location, including
microclimatic problems
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The production of artistic stained glass mosaic is very 
particular and, given the great difficulty, has very 
low work rates. The biggest problem is due to the 
presence of pollutants such as lead. There is use 
of ovens and presence of welding operations.
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