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ABSTRACT
The state of the application of the techniques of cluster analysis does not include the work accidents. 
The applications more established for statistical data analysis include pattern recognition, image analy-
sis and information retrieval.

The aim of this study is to provide a quantitative assessment, based on techniques of statistical 
processing of historical data in order to highlight the causality between the accident and predictive 
recurring events. On the basis of information provided by the analysis, it is possible to propose preven-
tive strategies targeted to reducing the number of accidents (mainly the fatal accidents).

Based on the collection of fatal accidents in the Infor.MO database (INAIL), we proceeded to aggre-
gate accident cases registered in order to provide cluster analysis, which with reference to generators of 
the danger fl ow mortal areas, could show typical accidents, namely preferential genesis that, proposing 
the causes of the same energy mortal fl ow, could explain a large number of events.

In order to run the analysis, a methodological assumption that describes the phenomenon of acci-
dents, like any algebraic entity, as the case represented in algebraic space, is requested.

The n dimensions useful to describe the phenomenon are the n generators of the danger areas. Based 
on this premise, each accident can be represented by the Boolean n-tuple of coordinates in space Rn. 
This purpose allows to transform the descriptions of accidents in algebraic and statistic case study on 
which to apply the statistical cluster analysis protocol.

Applying this method to the analysis of fatal accidents in the Infor.MO database, related to the 
ATECO Construction Sector (F), with particular reference to the ‘falls from heights’, has showed 
 successful clustering.

The results of the analysis aim to check the effective purposes of prevention/protection, in a perspec-
tive of maximum effi ciency.
Keywords: Accidents at work, Boolean analysis, cluster analysis, falls from heights, fatal accidents 
database, slipping.

1 INTRODUCTION
For the purpose of the analysis, the historical data of the accidents are available on the Infor.
MO database.

The Infor.MO project is together a protocol to collect accident data and a rational approach 
to reconstruct the accident events, represented by synthetic descriptors of harmful event, 
characterised in terms of energy.

The sample, extracted from databases and used in this analysis, consists of the events for 
the Construction Sector (‘F’) in the years 2002–2004.

The variables for the code, according to the ESAW model, are as follows:

Report of the accident occurred.
Year.
Number of accidents.
Fatalities.
Part of the lesion.
Nature of the lesion.
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Sex.
Nationality.
Knowledge of the Italian language.
Number of years spent in Italy.
Educational qualifi cation.
Employment contract.
Position.
Job seniority.
Economic sector activity.
Accident location.
Material agent accident.
Environment.
Type of accident (referring to model ‘you learn from your mistakes’).
Accident or deviation.

The accidents were distinct from fatalities and disability.
The extract accidents do not exhibit a high degree of homogeneity, due to the fact that the 

accident reconstructive main descriptors are missing in many fi les. However, sometimes by 
interpreting the event description, we fi lled the gaps where possible.

Figure 1 is a fi le type example from Infor.Mo database (INAIL website).

2 PRELIMINARY STATISTICAL ANALYSIS
Preliminary analysis of selected data has been done normalising events with respect to the 
number of workers in the economic sector of ‘building construction’ in the considered time 
interval.

The next step of the analysis is classifying the cases of disabilities and fatalities for 
‘ Deviation’ (accident) and ‘Deviation Type’ (energy change).

We identifi ed seven different types of accidents leading to deviation (the last category is 
actually a residual category – cf. Table 1) and for each type of deviation a subset containing 
the number of cases and energy change by which these occur.

For each mode data were stratifi ed with reference to three types of dangerous energy change:

1. Energy exchange.
2. Energy release.
3. Inappropriate application of energy.

It shows the relative frequency for deviation of fatal accident (Table 1) and histogram (Fig. 2).
For each accident, determinants or modulators are defi ned, i.e. the areas’ generators of 

dangerous mortal fl ow for the injured.
According to the model ‘you learn from your mistakes’, the following determinants have 

been selected:

• Activity of the injured.

 • Activities of third parties.

 • Tools and equipments.

 • Materials.

 • Environment.

 • Personal protective equipment.
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Accident 
reconstructive 

Figure 1: Infor.MO database: (a) accident report case study and (b). injured data and conditions 
accident.

conditions accident

injured data

3 CLUSTER ANALYSIS MODEL
The clustering techniques group the selected records (statistical unit) into clusters (groups). 
The goal is to defi ne both most homogeneous groups within and most diverse groups between 
themselves [1, 2].

The application of cluster analysis to the sample described is designed to test the hypothe-
sis of familiarity of the elements contained in the individual group. For the purpose of cluster 
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analysis application, the data have been manipulated for the transformation of each accident 
in the statistical event normalised with the Boolean logic (0 if absent, 1 if present) of the 
modulators (or determinants) of the accident.

The starting point consists of a data matrix cases × variables; the arrival point is repre-
sented by information on the individual reference group for each case [3].

The analysis, based on the non-hierarchical method, produces a partition from a fi xed 
number k of groups when defi ned the variables on which the Euclidean distance is calculated 
and a number ‘k’ of clusters. In the classifi cation stage, the cases are aggregated into clusters 
based on the criterion of ‘proximity’ to the initial cluster centroid, then the centroids of the 
groups are redefi ned and the cases are reclassifi ed into the clusters in order to minimise the 
variance within each cluster and to maximise the variance between the clusters.

Cluster analysis has been set on the samples obtained by the stratifi cation based on the 
modality of accident divided as follows:

• To be run down.

 • Electric failure.

 • Breaking material.

Table 1: Relative and absolute frequency distribution of fatal accidents.

Accident type Relative frequency distribution Absolute frequency distribution

To be run down 0.038 21
Electric failure 0.055 30

Breaking material 0.060 33

Loss of control of the 
vehicle

0.088 48

Slipping 0.192 105

Falls from heights 0.266 146

Other deviation 0.301 164

Sum 1 547
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Figure 2: Relative frequency histogram and accident mode.
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 • Loss of control of the vehicle.

 • Slipping.

• Falls from heights.

For the sample size, the analysis has been developed with regard to the conditions of 
accident:

• Loss of control of the vehicle.

 • Slipping.

• Falls from heights.

3.1 Cluster analysis: sample 4 – loss of control of the vehicle

Table 2 shows the selected records for the modality of accident ‘Loss of control of the vehicle’.

Table 2: Sample 4 – loss of control of the vehicle: Boolean logic application of the determinants.

Accident 
report number

Activities of 
the injured

Activities of 
third parties

Tools and 
equipments Materials Environment

Personal 
protective 
equipment

1 0 1 0 1 1 1
2 1 1 1 1 0 0

3 1 1 0 1 0 0

4 1 0 1 0 1 0

5 1 0 1 0 0 0

6 0 1 1 0 0 0

7 1 0 0 1 0 1

8 1 0 1 0 0 0

9 1 0 0 0 1 0

10 1 1 0 0 0 0

11 1 1 1 0 0 0

12 0 1 1 0 0 1

13 1 0 1 0 0 0

14 0 0 0 1 1 0

15 0 0 0 0 1 0

16 1 0 0 0 0 1

17 0 0 1 0 0 0

18 1 1 0 0 0 0

19 1 1 1 0 0 0

20 1 0 1 0 0 0

21 1 1 0 1 0 0

22 0 1 0 1 0 1
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The accident reports have been normalised with the Boolean logic of the modulators shown 
on the front row of the table. The value ‘0’ means that the modulator is not involved in the 
causes of the accident, whereas the value ‘1’ means that the modulator is the cause of the 
accident.

The application of cluster analysis to sample 4 shows the existence of two main clusters, 
cluster A and cluster B, with some degree of stability classifi cation, as a function of the size 
of the proposed solution and the objectivity of the evidence [4, 5].

Table 3 shows the clusters with regard to the values of centroids in the variables ‘Determi-
nants’ and the relative consistency.

It seems clear that the distinctive feature between the two clusters (A and B) is constituted 
by determining ‘Tools and equipments’ and ‘Materials’, the values of which is consistently 
polarised on the two clusters (Table 3).

The cluster A collects values with ‘Tools and equipments’ tending to 0, i.e. the contribution 
of tools and equipments makes little impact on the activity of the injured.

With regard to other modulators:

• ‘Activity of injured’ and ‘Activities of third parties’ have a main weight, then the causes of 
the accident could be found right in them.

• ‘Environment’ and ‘Personal protective equipments’ have a secondary infl uence with 
 minimal accident contribution.

The cluster B collects values with ‘Tools and equipments’ tending to 1, i.e. the contribution 
of tools and equipments makes main impact on the activity of the injured.

With regard to other modulators:

• ‘Activity of the injured’ and ‘Activities of third parties’ have a main weight, then the cause 
of the accident is negligence of the worker.

• ‘Materials’, ‘Environment’ and ‘Personal protective equipment’ have a secondary  infl uence 
with minimal accident contribution.

The fi rst step of the k-means non-hierarchical analysis is to defi ne the clusters A and B by 
setting the initial coordinates of the centroids (Table 4) and using the criterion of the Euclid-
ean distance to form partitions in order to minimise the variance within each cluster and to 
maximise the variance between the clusters.

Table 5 shows clusters grouping of accident cases: it is useful to identify cases ‘typical’ 
(most representative) of the groups according to the minimal distance from the centroid of 
the group.

Table 3: Sample 4: number and composition of selected clusters’ centroids of six determinants.

Centroids
Activity of 
the injured

Activities of third 
parties

Tools and 
equipments Materials Environment

Personal 
protective 
equipment

Number of 
cases

Cluster A 0.38 0.63 0.13 0.75 0.38 0.50  8

Cluster B 0.86 0.43 0.71 0.07 0.14 0.07 14

Mean 0.62 0.53 0.42 0.41 0.26 0.29 Valid 22
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Table 4: Sample 4: initial cluster centroids.

 Cluster A B

Activity of the injured 0.00 1.00
Activities of third parties 1.00 0.00
Tools and equipments 0.00 1.00
Materials 1.00 0.00
Environment 1.00 0.00
Personal protective equipment 1.00 0.00

Table 5: Cluster reference and distance.

Accident report number Cluster reference Cluster distance

1537 A 1.00

836 B 1.15
941 A 1.00

1199 B 1.02
1294 B 0.56

1394 B 1.08
1416 A 1.12
1447 B 0.56

1738 B 1.21

1851 B 0.94

1961 B 0.68

2012 A 1.41

2123 B 0.56
2249 A 1.12

2278 A 1.32
2370 B 1.26

2665 B 1.02

2669 B 0.94

2679 B 0.68

2683 B 0.56

2719 A 1.00
2725 A 0.87

The comparison between the means of the clusters in the k-means solution to two clusters 
(Fig. 3) shows that cases of injury belonging to the cluster B are caused by human error, 
direct or of third parties, in order to use work equipment and tools while they are irrelevant 
the variables ‘Materials’, ‘Environment’ and ‘Personal protective equipment’. The cluster 
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A is only slightly polarised: the effect of the variable ‘Materials’ is combined with other var-
iables (‘Activities of third parties’ and ‘Environment’).

Table 6 shows the solutions of analysis of variance (ANOVA), which confi rm signifi cant 
differences between the clusters. This result confi rms the hypothesis that the clusters are 
constructed so as to be as homogeneous as possible within them and maximally different 
from the other clusters. The consequence is that if the variance within the group is much 
lower than the variance between groups, the F-test is high and signifi cant. Therefore, there is 
a considerable difference between the means of the clusters. The variables that differentiate 
the clusters A and B are indicated in the table by the F-test values.

3.2 Cluster analysis: sample 5 – slipping

Table 7 shows the selected records for the modality of accident ‘Slipping’.
The accident reports have been normalised with the Boolean logic of the modulators 

shown on the front row of the table. The value ‘0’ means that the modulator is not involved 
in the cause of the accident, whereas the value ‘1’ means that the modulator is the cause of 
the accident.

Figure 3: Graphical ‘Means of clusters’ non-hierarchical solution of k-means to two clusters.

Table 6: Analysis of variance (ANOVA) – loss of control of the vehicle.

Cluster Error F Sig.

Mean squares
Degrees of 

freedom Mean squares
Degrees of 

freedom Mean squares p

Activity of the 
injured

1.183 1 .179 20 6.594 .018

Activities of 
third parties

.196 1 .265 20 .741 .400

Tools and 
equipments

1.768 1 .187 20 9.474 .006

Materials 2.344 1 .121 20 19.305 .000

Environment .274 1 .179 20 1.529 .231

Personal 
protective 
equipment

.935 1 .146 20 6.386 .020
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The application of cluster analysis to sample 5 shows the existence of three main clusters, 
cluster A, cluster C and cluster D (see Table 8), which are selected for imposed solutions up 
to six clusters (objectiveness of the solution) [4, 5]. Two clusters include 30 cases of 41.

Interesting conclusions can be forwarded on the contribution of all the determinants that 
are selective determinants of cluster size.

The cluster A collects values with:

• ‘Activity of the third parties’ tending to 0.

 • ‘Materials’ tending to 0.

• ‘Personal protective equipment’ tending to 0.

The cluster includes mainly those accidents that have not been caused by the external dan-
gerous fl ow that has involved the injured during the work activity. The negative interaction 
between the worker, the environment and the equipments has produced a fl ow of danger to 
the worker.

The cluster C collects values with:

• ‘Activity of the injured’ tending to 1.

• ‘Environment’ tending to 1.

Table 7: Sample 5 – slipping: Boolean logic application of the determinants.

Accident 
report 
number

Activities of 
the injured

Activities of 
third parties

Tools and 
equipments Materials Environment

Personal 
protective 
equipment

1 1 0 0 0 1 0
2 1 1 0 0 0 0

3 1 1 1 0 0 0

… … … … … … …

41 1 1 1 1 0 1

Table 8: Sample 5: number and composition of selected (fi ve) clusters’ centroids of six 
 determinants.

Centroids
Activities of 

injured
Activities of the 

third parties
Tools and 

equipments Materials Environment

Personal 
protective 
equipment Elements

Cluster A 0.55 0.27 0.82 0.09 1.00 0.09 11

Cluster B 0.67 0.83 0.33 0.17 0.00 0.00 6

Cluster C 1.00 0.00 0.00 0.22 1.00 0.22 9

Cluster D 0.80 0.10 0.80 0.80 0.00 0.10 10

Cluster E 0.20 0.00 1.00 0.00 0.20 0.60 5

Mean 0.64 0.24 0.59 0.26 0.44 0.20 Valid 41
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The cluster collects, although not exclusively, the cases of accident due to negligence of 
the workers; the collected cases of accident do not have responsibility for generating a third 
party, while there is always an ‘environmental triggering cause’.

The cluster D collects values with:

• ‘Activity of the injured’ tending to 1.

 • ‘Tools and equipments’ tending to 1.

• ‘Materials’ tending to 1.

The other determinants do not affect the patterns of injury.
In this case, the cluster includes again the cases of accident due to negligence of the work-

ers using the equipment and the materials.
To confi rm this trend, a second test for imposed solution up to two clusters (Table 9) was 

performed.
 As noted above, the negligence of the workers for the collected cases of accident is 

 confi rmed. 
In the cluster A, the negative interaction of the worker with the equipment and the work 

environment is more evident; in the cluster B, the determinants ‘Tools and equipments’, 
‘Materials’ and ‘Environment’ combined with the accident.

The comparison between the means of the clusters in the k-means solution to two clusters 
(Fig. 4, Clusters A and B) shows that the cases of injury belonging to the cluster B are caused 
mostly by human direct error in order to use work equipment and tools and materials, while 
they are irrelevant the variables ‘Activities of third parties’, ‘Environment’ and ‘Personal 

Table 9: Sample 5: number and composition of selected (two) clusters’ centroids of six 
 determinants.

Centroids
Activity of 
the injured

Activities of third 
parties

Tools and 
equipments Materials Environment

Personal 
protective 
equipment

Number of 
cases

Cluster A 0.71 0.14 0.48 0.14 1.00 0.19 21

Cluster B 0.65 0.30 0.70 0.45 0.00 0.15 20
Mean 0.68 0.22 0.59 0.30 0.50 0.17 Valid 41

Figure 4: Graphical ‘Means of clusters’ non-hierarchical solution of k means to two clusters.
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protective equipment’. The cluster A is only slightly polarised: the effect of the variable 
‘Environment’ is combined with the variable ‘Tools and equipments’.

The variables ‘Activities of third parties’ and ‘Personal protective equipment’ do not affect 
the mode of occurrence of accidents.

For the accident case ‘Slipping’, Table 10 presents the solutions of ANOVA, which 
 confi rm signifi cant differences between the clusters A and B. This result confi rms the 
hypothesis that the clusters are constructed so as to be as homogeneous as possible within 
them and maximally different from the other clusters. The consequence is that if the 
 variance within the group is much lower than the variance between groups, the F-test is 
high and signifi cant. Therefore, there is a considerable difference between the means of the 
clusters. For the six analysed variables, the F-test values are indicated in the table. The 
clusters A and B differ in the variables ‘Materials’ and ‘environment’: the related values of 
F-test are shown in the table.

3.3 Cluster analysis: sample 6 – falls from heights

The application of cluster analysis to sample 6 (Table 11 collection data) shows the existence 
of four main clusters (Table 12) that are selected for imposed solutions up to 12 clusters 
(objectiveness of the result) [4, 5].

Table 10: Analysis of variance (ANOVA) – slipping.

Cluster Error F Signifi cance

Mean squares
Degrees of 

freedom Mean squares
Degrees of 

freedom Mean squares p

Activity of the 
injured

.042 1 .227 39 .187 .668

Activities of 
third parties

.253 1 .174 39 1.457 .235

Tools and 
equipments

.513 1 .242 39 2.120 .153

Materials .966 1 .193 39 5.011 .031

Environment 10.244 1 .000 39 .000 .000

Personal protec-
tive equipment

.017 1 .148 39 .113 .738

Table 11: Sample 6: falls from heights: Boolean logic application of the determinants.

Accident 
report 
number

Activities of 
the injured

Activities of 
third parties

Tools and 
equipments Materials Environment

Personal 
protective 
equipment

1 0 0 1 0 0 0
2 0 1 0 0 0 1

3 1 0 0 0 1 0

… … … … … … …

72 1 0 1 0 1 0
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The contribution of all the determinants that are selective determinants of cluster size can 
be summarised as shown below:

The clusters A and C collect values with:

• ‘Activity of the third parties’ tending to 0.

 • ‘Materials’ tending to 0.

• ‘Personal protective equipment’ tending to 0.

The clusters collect mainly those accidents that have caused by the dangerous fl ow due to the 
injured worker during the work activity. The negative interaction between the worker, the envi-
ronment (Cluster C) and the equipments (Cluster A) has produced a fl ow of danger to the worker.

The cluster B collects values with:

 • ‘Activity of the third parties’ tending to 1.

The other determinants have a minimal effect on the damage models.
The cluster D collects values with:

• ‘Activity of the third parties’ tending to 0;

• ‘Personal protective equipment’ tending to 0.

In this case also, the negative interaction between the worker (‘activity of the injured’), the 
‘Environment’ and the ‘Materials’ has produced a fl ow of danger to the worker.

Interesting considerations can be forwarded on the contribution of the determinants 
‘ Activity of the injured’ (clusters A, C and D), ‘Tools and equipments’ (cluster A) and 
‘ Materials’ (cluster D).

• Cluster A seems to select the sample mainly with respect to the value of determinant 
‘Activities of injured’, specifi cally the cluster collects mainly accidents happened for 
 negligence of the worker. It is possible to note that on 26 cases included in cluster A, 
 modulators regarding ‘Environment’, ‘Personal protective equipment’, ‘Activities of third 
parties’ have values tending to 0.

• Cluster B includes mainly accidents happened for the main role of determinants ‘ Activities 
of third parties’. On the contrary, we found the values tending to 0 for determinants ‘ Activity 
of the injured’, ‘Environment’ and ‘Materials’; concurrent factors are the  modulators 
‘Tools and equipments’ and ‘Personal protective equipment’.

Table 12: Sample 6: number and composition of selected (four) clusters, centroids of six 
determinants.

Centroids
Activities of 
the injured

Activities of third 
parties

Tools and 
equipments Materials Environment

Personal 
protective 
equipment Elements

Cluster A 0.77 0.12 1.00 0.00 0.42 0.12 26

Cluster B 0.25 0.94 0.38 0.19 0.25 0.38 16

Cluster C 0.78 0.06 0.00 0.00 0.72 0.28 18

Cluster D 0.67 0.00 0.33 1.00 0.58 0.08 12
Mean 0.62 0.28 0.43 0.30 0.49 0.22 Valid 72
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In order to verify the possibility of clustering the cases of accident with respect to two main 
variables (‘Activity of the injured’ and ‘Activities of third parties’), the analysis was repeated 
by requiring solutions to three and two clusters (Tables 13 and 14).

In Tables 13 and 15, the initial and fi nal centroids of the determining variables, clusters and 
number of elements are shown.

The contribution of all the determinants can be summarised as shown below:

• The clusters A, B and C are polarised on the variables ‘Activity of the injured’ and ‘ Activities 
of third parties’.

 • Cluster A selects the sample mainly with respect to the value of determinant ‘Activities of 
the injured’.

 • Cluster B selects the sample mainly with respect to the value of determinant ‘Activities of 
third parties’.

• Cluster C collects values with ‘Activities of injured’ and ‘Activities of third parties’ tend-
ing to 0. The other modulators have an average trend, possible causes of accident have to 
be found in almost all the modulators summarising the work environment and working 
methods.

In every case collected in the clusters A and B, the negligence of the workers is evident: the 
determinants ‘Activities of injured’ and ‘Activity of the third parties’ are the main classifi ca-
tion variables. 

In the cluster A, the negative interaction of the worker with the equipment and the work 
environment is more evident; in the cluster B, the determinants ‘Tools and equipments’ and 
‘Environment’ combine with the accident. In this case, the determinant ‘Activity of the injured’ 
cannot be excluded. The fl ow of the danger is generated from the activities of the workers.

Table 13: Sample 6: initial centroids of six determinants of selected (three) 
clusters.

Centroids
Activities of 
the injured

Activities of third 
parties

Tools and 
equipments Materials Environment

Personal 
protective 
equipment

Cluster A 1.00 0.00 0.50 0.50 0.50 0.50

Cluster B 0.00 1.00 0.50 0.50 0.50 0.50

Cluster C 0.50 0.50 0.50 0.50 0.50 0.50

Mean 0.50 0.50 0.50 0.50 0.50 0.50

Table 14: Sample 6: number and composition of selected (three) clusters’ centroids of six 
determinants.

Centroids
Activities of 
the injured

Activities of third 
parties

Tools and 
equipments Materials Environment

Personal 
protective 
equipment Elements

Cluster A 1.00 0.00 0.53 0.21 0.53 0.18 38

Cluster B 0.42 1.00 0.47 0.16 0.32 0.26 19

Cluster C 0.00 0.00 0.47 0.27 0.60 0.20 15
Mean 0.47 0.33 0.49 0.21 0.48 0.21 Valid 72
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The comparison between the means of the clusters in the k-means solution to three clusters 
(Fig. 5, Clusters A, B and C) shows that the cases of injury belonging to the cluster A are 
caused mostly by human direct error in order to use work equipment and tools and materials 
while they are irrelevant the variables ‘Activities of third parties’, ‘Materials’ and ‘Personal 
protective equipment’. The cluster B is only slightly polarised: the effect of the variable 
‘Activities of third parties’ is combined with the variable ‘Activities of the injured’.

The variables ‘Materials’ and ‘Personal protective equipment’ do not affect the mode of 
occurrence of accidents.

Table 14 presents the solutions of ANOVA, which confi rm signifi cant differences between 
the six determinants. The determinants that classify the analyzed cases are the variables 
‘Activities of the injured’ and ‘Activities of third parties’.

4 CONCLUSION
In the course of time, work accidents have been considered and interpreted generally by 
in-formal characterisations.

The present study aims to preliminary formalise the representation of accident cases-study 
represented in the space R6 of algebraic determinants.

Figure 5: Graphical ‘Means of clusters’ non-hierarchical solution of k-means to three clusters.

Table 15: Analysis of variance (ANOVA) – falls from heights.

 

Cluster Error F Signifi cance

Mean squares
Degrees of 

freedom Mean squares
Degrees of 

freedom Mean squares p

Activity of the 
injured

5.990 2 .067 69 89.234 .000

Activities of 
third parties

6.993 2 .000 69 .000 .000

Tools and 
equipments

.028 2 .260 69 .108 .898

Materials .050 2 .171 69 .292 .748

Environment .404 2 .249 69 1.621 .205

Personal 
protective 
equipment

.040 2 .171 69 .235 .791
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This representation tool has allowed the cluster analysis implementation for sample strati-
fi ed by mode of accidents, in order to identify recurrent injured.

Particularly signifi cant results have come out from the cluster analysis applied to the sam-
ple 6: Falls from heights.

In this case, more than 90% of accidents were included in three well-defi ned clusters.
In addition, each cluster is characterised by values well polarised and generally exclusive, 

according to the type of modulator. 
The results of this analysis, which will be verifi ed on larger samples size and which will be 

compared with evaluations made in areas selected by analogy, address the possibility, with 
reference to this category of the accidents, of a specifi c monitoring of single determinants, 
which same to be able to cause the accident, each one individually, in case of loss of the pro-
tective function [6].
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