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Introduction 
The construction sector has a high prevalence of musculoskeletal disorders (MSDs), the causes of 
which are attributable to the following main factors: 

 significant physical effort required to carry out manual operations; 
 outcomes of previous injuries; 
 vibration due to the use of portable tools and the operation of construction machinery. 

The physical effort results from repetitive movements of the upper limbs, manual handling, carrying, 
pulling and pushing of loads and prolonged static and awkward postures. 

Furthermore, even minor injuries, such as muscle sprains or strains, can increase the risk of work-
related MSDs in the future (EU-OSHA, 2004). Therefore, it is important that in the work environment 
there are not slippery (e.g. due to mud from excavations), untidy and poorly lit surfaces. 

Another important cause of MSDs is exposure to vibration related to the use of tools producing hand-
arm vibration (HAV) or to the operation of machines producing whole-body vibration (WBV). The 
economic crisis affecting the sector has contributed to an increase in the average age of the vehicles 
in use and, as a result, the risks related to obsolescence, such as an increase in exposure to WBV. 

An additional factor relating to small companies should also be considered. In Italy, for example, the 
average size of companies in the construction sector is around 2-3 employees (INAIL, 2020). The result 
is a limited economic capacity to purchase new machinery updated with the most recent safety systems. 

Moreover, the assessment of biomechanical risks in the construction sector is a complex task because 
of the variety of activities (e.g. constructing buildings or roads, plant engineering), the large number and 
variety of risky tasks, and the non-standardised conditions in the work environments (e.g. outdoors or 
underground). Small businesses may find it difficult to apply assessment protocols to such complex 
activities and prepare the risk assessment documentation required by EU directives (Council Directive 
89/391/EEC; Council Directive 90/269/EEC; Directive 92/57/EEC) and national legislation. As a result, 
these risks can be underestimated and not fully understood. 

In this paper, the authors present and discuss the following topics: 

 statistical evidence of MSDs among construction workers, in both Europe and Italy; 
 tasks that expose workers to the risk of MSDs; 
 standardised methods to assess the risk related to biomechanical overload in construction, 

including a focus on WBV and HAV risks; 
 examples of projects funded by the Istituto Nazionale per l’Assicurazione contro gli Infortuni sul 

Lavoro (INAIL, the Italian National Institute for Insurance against Accidents at Work) to support 
construction companies to reduce MSD risks. 

Statistical evidence on MSDs in the construction sector 
European data 
According to a study by the European Agency for Safety and Health at Work (EU-OSHA, 2019) based 
on the results of the sixth (2015) wave of the European Working Conditions Survey (EWCS), in the 
construction sector the percentage of workers reporting different MSDs in the 12-month period 
preceding the survey are as follows: 

 backache: 52 %; 
 MSDs in the upper limbs: 54 %; 
 MSDs in the lower limbs: 41%. 
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The same survey reports the following physical factors for MSDs, referring to all work sectors. 

Table 1: Association between self-reported MSDs and physical risk factors 

 

Source: EU-OSHA, 2019 

With the exception of sitting, all of the physical factors with a significant relationship to MSDs (Table 1) 
are characteristic of construction sector activities. This means that construction workers are exposed to 
these factors in a systematic and protracted way. 

The time factor appears to be decisive for the onset of MSDs. The EU-OSHA study found an increase 
in the percentage of workers who suffered from MSDs as the time engaged in work involving 
biomechanical overload increased (EU-OSHA, 2019). 

For example, with regard to the effect of time spent at work in tiring or painful postures on back pain, 
the survey results referring to all economic sectors are shown in Figure 1. It is evident that this risk 
factor is typical of the construction sector, in which workers very often have to work in uncomfortable or 
tiring positions. 

 
Figure 1: Percentage of workers having backache problems in the past 12 months, by proportion of 
working time that main paid job involves tiring and painful positions, by age group, EU-28, 2015 

 
Source: EU-OSHA, 2019 (based on Eurofound EWCS 2015 data) 
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A similar trend regarding the relationship between the time spent in activities involving lifting or carrying 
heavy loads and the percentage of workers who report backache is also found for all economic sectors 
(Figure 2). 

 
Figure 2: Percentage of workers having backache, by proportion of working time involving carrying or 
moving heavy loads, by age, EU-28, 2015 

 

Source: EU-OSHA, 2019 (based on Eurofound EWCS 2015 data) 

 

 Repetitive hand or arm movements 

These findings, which refer to all sectors, become particularly significant in the construction sector, 
where the tasks are well defined and integral to the work. This means that the same worker can be 
exposed to biomechanical overload for prolonged times during the day and for several consecutive 
days of work, depending on the phase of the construction site work. 

The EU-OSHA study also investigates the effect of other factors that can be relevant to construction 
work, such as vibration, which will be discussed later in this paper, and exposure to cold, which exposes 
body structures to the onset of pathologies. 

Organisational factors are also crucial in the development of MSDs. Among these, it is worth mentioning 
here that the pace of work in the construction sector can be only partially controlled by the worker. 

 

Italian data 
This section focuses on data on occupational diseases in the construction sector in Italy for the 5-year 
period 2014-2018, extracted from the INAIL statistical database available online (INAIL, 2020). 

The data presented below are extracted on the basis of the NACE Rev.2 statistical classification of 
economic activities in the European Community (European Parliament and Council, 2006) and refer to 
diseases with confirmed professional aetiology. 

The data show how musculoskeletal and connective tissue disorders are clearly predominant compared 
with other occupational diseases (Figure 3); for example, in 2018 they accounted for over 75 % of 
cases. To these must be added a further share of about 10 % due to cases of carpal tunnel syndrome, 
which can be associated with repeated movements of the hands and wrists as well as vibration from 
the use of portable tools. 
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Figure 3: Occupational diseases in the construction sector in Italy for the period 2014-2018 (number of 
confirmed cases) 

 
Source: based on INAIL data (INAIL, 2020) 

Disorders of the musculoskeletal system and soft tissues can be classified in three categories (Figure 
4): 

 soft tissue disorders; 
 dorsopathies (disorders of the back and spine); 
 arthropathies (disorders of the joints). 

 
Figure 4: MSDs in the construction sector in Italy, confirmed cases 2014-2018 

 
Source: based on INAIL data (INAIL, 2020) 

Soft tissue disorders primarily affect the muscles, tendons and ligaments of the shoulder, with over half 
of cases consisting of rotator cuff syndrome and 12-14 % other shoulder disorders (Figure 5). A further 
24-26 % of pathologies affect the soft tissues of the upper limbs, while the number of cases involving 
the lower limbs is very small. 
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Dorsopathies consist almost exclusively of disorders of the intervertebral discs other than those in the 
neck (95-96 % of the total). The 2018 data (Figure 5) show that more than half of cases can be attributed 
to disorders of the intervertebral discs and the remaining cases to other pathologies, and even 
radiculopathies. Therefore, these data highlight the occurrence of highly disabling pathologies involving 
the roots of the nerves and disorders that radiate to the lower limbs, as in the case of sciatica. 

 
Figure 5: Types of lumbar disorders and other intervertebral disc disorders in the construction sector, 2018 
(number of cases) 

 
Source: based on INAIL data (INAIL, 2020) 

 

Unlike soft tissue disorders, arthropathies primarily affect the lower limbs, in particular the knee. 

These data highlight the severity of the effects of manual operations and the use of tools or machinery 
on workers in the construction sector. In fact, the most common pathologies are closely linked to 
biomechanical load. In particular, repeated movements of the upper limbs can have consequences for 
the shoulders, while manual handling of heavy loads can cause pathologies of the intervertebral discs 
and joints. Prolonged awkward postures at work can also lead to joint pathologies, in particular in the 
knees in the case of crouching or kneeling positions. 

 

Activities that expose workers to the risk of MSDs in the 
construction sector 
Manual working 
Manual operations represent a large part of the working day of construction workers, especially 
unskilled workers. In micro and small enterprises or for low-cost works, even skilled workers are often 
engaged in manual activities. 

The risks derive mainly from the weight of the objects handled and the frequency of movements. Other 
factors, as illustrated in Table 2, also contribute to these risks. 
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Table 2: Risk factors characterising some manual operations 

Risk factors 

Manual operations 

Plastering/painting 
of ceilings 

Hand-making of 
cable tracks 

Carrying of 
bags of 
cement 

Laying of 
floors 

Weight of the object   X  
Horizontal distance from 
the body   X  

Frequency of movements X X X X 

Maintaining a static 
posture with arms above 
shoulder level 

X X   

Maintaining a static 
kneeling posture    X 

Prolonged gripping of tools 
and manually guided 
machines 

X X   

Source: compiled by the authors 

Often, the repetitiveness of tasks increases in direct proportion to the size of the construction site. Thus, 
while in the renovation of a small apartment workers carry out different operations every day, on large 
construction sites skilled workers carry out the same operations for longer periods (e.g. plastering or 
laying floors), with a consequent increase in the risk factors typical of those operations. 

It is therefore crucial to plan activities on site in such a way that avoids as far as possible prolonged 
performance of the same tasks by the same workers, for example through staff shifts or alternation of 
work phases. Therefore, organisational changes should be introduced whenever possible as a 
preventive measure to reduce manual work in addition to purchasing machinery. 

 

Working with electric or pneumatic tools 
In the construction sector, many activities are carried out by means of portable tools; this kind of 
mechanisation, while alleviating fatigue compared with doing the work manually, often does not reduce 
the biomechanical risks for workers because of the associated increase in productivity, and it can 
actually occasionally result in additional risks. 

For example, the use of tools for demolition, such as rotary hammers and electric, hydraulic or 
pneumatic breakers and picks, is particularly significant from the point of view of biomechanical risk. 
These tools, when used for a significant part of the working shift, can expose workers to levels of 
vibration that can exceed those set by the relevant EU regulation (Directive 2002/44/EC). Therefore, 
companies must carefully assess the duration of use of these tools and reduce it to the minimum 
possible. 

Plastering machines are another type of portable equipment that causes biomechanical risks. This 
equipment is connected by a hose to a cement mortar pump or air compressor. In the latter case (Figure 
9), the worker fills the reservoir with plaster and positions it near the wall to be plastered, then operates 
a lever, and the mortar, driven by air pressure, escapes from the nozzles, adhering to the wall. To limit 
the plaster falling to the floor, and therefore being wasted, the operator is forced to continuously move 
the tank from bottom to top, which fatigues the upper limbs. Furthermore, for this type of equipment, 
the increased productivity resulting from mechanisation is not accompanied by a clearly reduced 
biomechanical risk. 
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Figure 9: Cement mortar spraying plaster machine 

 

 

 

 

 

 

 

 

 

 

 
Source: drawing by Riccardo Vallerga 

 

Working with machines 
Almost all construction activities involve the use of machines with operators on board; in particular, 
these machines are widely used on road and railway construction sites and in excavation works. 
Construction machinery exposes operators to risks primarily linked to WBV, body shaking and static 
postures. 

Although nowadays newly built machines are equipped with very comfortable driving seats, vibration is 
still particularly significant for the following types of machines: 

 vibrating compressors; 
 bulldozers and tracked loaders; 
 excavators equipped with demolition hammers. 

Moreover, operating bulldozers, tracked loaders and excavators can expose workers to sudden shaking 
of the body along the horizontal plane, for example when releasing a load or excavating on uneven 
ground. Drivers of dumpers and lorries transporting earth and materials to road and rail construction 
sites are also exposed to shaking, where the roads are often long, irregular and in poor condition due 
to the transit of vehicles and wet weather. 

Drivers of mechanical vehicles are also exposed to the risk associated with prolonged driving positions 
(static postures). 

The above-mentioned risks are increased by irregular and inadequate maintenance of vehicles, which 
reduces their performance and increases their deterioration, with a consequent increase in vibration. 

Reducing the risks therefore needs activities to be planned and organised and include the diversification 
of machine operators’ work shifts; this also allows breaks, even limited ones, or stretching movements 
that relax the muscle groups involved in maintaining static postures. 

 

Assessment of biomechanical risk in the construction 
sector 

The process of identifying and eliminating (or reducing) risks in the construction sector is divided into 
the following steps: 

 observing tasks and collecting data; 
 applying the risk assessment methods set out in technical standards; 
 ergonomically redesigning the tasks, depending on the findings of the risk assessments. 
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However, as the construction sector is characterised by a wide variety of tasks, this makes it difficult to 
apply risk assessment methods. In particular: 

 tasks cannot be standardised, as they depend on the type and size of the building site (civil 
construction, roads, excavation, laying of pipes, cables, etc.); 

 as the building site progresses, the work shifts carried out by employees vary; 
 for some types of work, the timing may vary with environmental conditions (sunny/rainy 

periods). 

The technical standards refer to assessment methods developed for standardised activities and 
characterised by certain work actions and frequency and duration of activities. Therefore, as 
construction activities are not standardised, their application needs careful consideration. 

The biomechanical risks in the construction sector are related to the following types of manual 
operations: 

 lifting and carrying of loads; 
 pushing and pulling of loads; 
 handling of low (light) loads at high frequency; 
 activities involving maintaining static working postures; 
 activities involving exposure to vibration (WBV and HAV). 

 

Manual lifting and carrying of loads 
Construction activities are characterised by various operations to lift and carry loads, which can lead to 
back and spine disorders and degeneration of the intervertebral discs. Some examples are: 

 handling of bags of lime, cement, premixed plasters, etc.; 
 lifting and releasing materials (bricks, panels, tiles, etc.); 
 lifting and carrying of buckets of paint, plaster, etc. 

The main risk factors are related to the weight of the handled objects, posture, and the frequency and 
duration of lifting. These are taken into consideration by the assessment method illustrated in 
ISO 11228-1 Standard (2003) and ISO/TR 12295 (2014), which allows you to calculate a risk index and 
provides useful suggestions for ergonomically redesigning lifting and carrying tasks. 

 

Manual pushing and pulling of loads 
In the construction sector, some manual pushing and pulling tasks are also carried out. Some examples 
are: 

 pushing building material pallets with pallet trucks; 
 pushing/pulling trolleys used for transporting bricks, aggregates, etc. 

The risks associated with these type of activities depend on several factors, including posture, the 
frequency and intensity of the force applied, the distance travelled, and the characteristics of the 
workplace. The assessment of biomechanical risks must be carried out with one of the two methods 
illustrated in ISO 11228-2 (2007) and ISO/TR 12295; these allow you to calculate a risk index and 
provide suggestions for improvement. 

 

Handling of low loads at high frequency 
This type of manual handling, characterised by repeated movements of hands and arms, is one of the 
major causes of disorders of the upper limbs in the construction sector. Some examples are the 
following: 

 plastering of walls; 
 painting; 
 binding of iron rods in on-site carpentry activities. 
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The main biomechanical risk factors associated with these activities are frequency of actions, posture, 
repetition (‘stereotypy’), force, inadequate recovery periods, duration of repetitive tasks and some 
additional factors. 

The risk assessment can be carried out by applying one of the methods illustrated in ISO 11228-3 
(2007) and in ISO/TR 12295. These standards identify the OCRA (Occupational Repetitive Actions) 
index as the preferred method: it allows you to analyse the task precisely and calculate a risk index; it 
also provides various suggestions for taking corrective action. However, there are also other methods 
(OCRA checklist, Strain index and HAL/ACGIH TLV - Hand Activity Level/American Conference of 
Governmental Industrial Hygienists threshold limit value) which allow you to correctly assess the risk 
conditions. All of these methods have been developed for standardised activities; as construction 
activities are not standardised, special attention must be paid to the analysis of the different tasks. 

 

Static postures 
Many building activities, especially if carried out at floor level or above the shoulders, involve holding 
static postures for significant periods. Some examples are the following: 

 painting of ceilings, involving postures with raised arms; 
 laying of floors and tiles, which involves maintaining kneeling or squatting positions; 
 binding of rods in the construction of stalls, which requires prolonged forward flexion of the 

spine. 

The risk conditions related to static working postures can be analysed using the suggestions in 
ISO 11226 (2000) and ISO/TR 12295. The proposed method, however, does not allow you to calculate 
any risk index, only assesses whether a posture is suitable or unsuitable. 

 

Vibration 
Mechanical vibration transmitted to the human body represents a significant risk factor for the onset of 
MSDs. 

Unlike other risks (noise risk, chemical risk, etc.) propagating through the environment, mechanical 
vibration is caused by direct and physical contact with vibrating tools and machines. These can be 
manual and/or conducted by an operator on board (seated or standing). In the first case, the risk affects 
the hand-arm system (HAV); in the latter, it affects the whole body (WBV). 

Over 70 % of pathologies due to vibration concern WBV, with an increasing incidence over the years 
(Bindi et al., 2018). 

The risk is generally assessed by estimating the daily exposure of a worker; this refers to an 8-hour 
standard working day. For activities that expose workers to impulsive vibration, the 8-hour evaluation 
can underestimate the risk, so a different method is used that better highlights the peak components 
(e.g. the vibration dose value –– VDV) (BS 6841, 1987). 

In Italy, the measurement methods and equipment must comply with the international standards 
ISO 5349-2 (2001) for HAV and ISO 2631-1 (1997) for WBV. 

HAV involves the risk of developing MSDs such as secondary arthrosis of joints other than the wrist, 
Raynaud’s syndrome and carpal tunnel syndrome. WBV meanwhile involves the risk of contracting 
MSDs such as mainly lumbar disc herniation, back pain and trauma of the spine. 

The tools that most commonly expose workers to HAV are the following: demolition hammers, vibrating 
plates (vibrating compactors) for asphalt and soil, stonecutters, grinders and, in the cleaning of land 
before excavation operations, chainsaws and brush cutters. The machines that most commonly expose 
workers to WBV are earth-moving machines. 

For HAV and WBV, assessed over 8 hours, the international legislation identifies: 

 an action value beyond which companies must implement some preventive measures, such as 
health surveillance of workers and control and reduction of exposure; 

 a daily limit value which must not be exceeded as a weighted value over the 8-hour shift. 
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The legislation also identifies a limit value when evaluating short-term activities (a few minutes). 

These are values that do not represent safety limits for the health of workers because there is no 
evidence of a dose-response relationship for exposure to vibration. It is therefore essential to reduce 
the exposure of workers as much as possible by limiting the time required to use the riskiest tools and 
machines, replacing them or providing work breaks. 

To assess daily exposure, it is possible to use vibration emission values contained in databases or in 
equipment manuals. However, it is always advisable not to overlook direct analysis of the production 
cycle, tasks, workstations, equipment used and the actual time required for each operation. 

When purchasing machines it is crucial to assess the possible exposure to vibration using the 
information provided by the manufacturer. This information can be found in the use and maintenance 
manual, according to the provisions of the version of the machinery directive (‘old’ or ‘new’) under which 
the machine is certified (Directive 98/37/EC or Directive 2006/42/EC). This information must be 
completed with vibration measurements under operating conditions, especially if the machines have 
been in use for a long time. 

 

INAIL support to improve occupational safety and health in 
workplaces through the ‘ISI’ incentive schemes 
The ‘ISI’ incentive schemes 
INAIL is a public non-profit organisation whose aim is the protection of workers against physical injuries 
and occupational diseases. 

Workers are protected through an integrated system including: 

 medical and financial assistance for victims of workplace accidents or professional diseases; 
 rehabilitation and reintegration to social life and work. 

In addition, INAIL carries out information and training initiatives as well as providing assistance and 
advice concerning health and safety in the workplace aimed at employers. 

In particular, INAIL funds projects aimed at improving health and safety in the workplace through the 
ISI (incentivi di sostegno alle imprese, enterprise support incentive) schemes (INAIL, 2010-2018). 

ISI schemes, funded by INAIL through companies’ compulsory insurance premiums, have been run 
every year since 2010. The schemes work on a ‘first come, first served’ basis according to which 
companies submit their applications, which must achieve a minimum score in an evaluation procedure. 

Over the years, the tenders have evolved to increase the preventive effectiveness of the projects. 

Referring to the ISI-2018 programme, the scheme provides non-repayable grants of up to 65 % of the 
project’s cost, to a maximum of EUR 130,000 (INAIL, 2018). The minimum score of 120 is calculated 
as follows: 

 size of the company as number of workers: 7-45 (smaller companies get a higher score); 
 risk of the activity: 4-40 (high-risk sectors get the highest score); 
 type of project: 55-90 for MSD prevention projects; 
 further scores (adoption of good practices, involvement of social partners): 0-18. 

Since the ISI 2011 scheme, calls for proposals have resulted in a specific score for manual handling 
risk reduction interventions. In the ISI 2017 and 2018 schemes, a part of the total budget was reserved 
for projects associated with risk reduction in relation to: 

 manual handling of patients; 
 lifting, lowering and transport of loads; 
 pushing and pulling of loads; 
 handling of low (light) loads at high frequency. 
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The first type of risk is clearly related only to the healthcare sector. 

The other three types of risk can, however, be found in many production sectors, including construction. 
To apply for funding, the company must carry out a risk assessment of the current situation following 
the technical standards of the ISO 11228 series. A similar assessment must be carried out on post-
intervention situations, based on expected changes in working conditions that will arise from the 
purchase of the machine. The improvement must result in a reduction in the specific risk index at least 
equal to the value required by the notice (Table 3). 

 

Table 3: Reduction of manual handling risk indices required by the ISI 2018 programme 

Type of manual 
handling of loads 

International 
technical 
standards 

Risk index before the 
intervention 

Risk index after the 
intervention 

Lifting and carrying ISO 11228-1 
ISO/TR 12295 

LIB > 2 
(or CLI, VLI, SLI) 

LIA < (LIB – 1) 
LIA ≤ 2 
(or CLI, VLI, SLI) 

Pushing and pulling ISO 11228-2 
ISO/TR 12295 

Risk index (method 1) > 1 Risk index < 1 
FR (method 2) > 1 FR < 0.85 

Handling of low 
(light) loads at high 
frequency 

ISO 11228-3 
ISO/TR 12295 
(OCRA Index) 

OCRA index > 9 OCRA index < 4.5 

4.5 < OCRA index ≤ 9 OCRA index ≤ 3.5 

ISO 11228-3 
ISO/TR 12295 
(OCRA checklist) 

OCRA checklist 
score > 22.5 

OCRA checklist 
score ≤ 14 

14 < OCRA checklist 
score ≤ 22.5 

OCRA checklist 
score ≤ 11 

Source: INAIL, 2018 

 

Examples of relevant projects funded by the ISI scheme 
Through the ISI 2018 scheme, construction companies submitted to INAIL 979 projects to be approved 
for funding, 112 of which involved the purchase of machines for mechanising manual operations and 
thereby preventing biomechanical overload on workers and reducing MSDs. 

These machines are mainly represented by: 

 forklifts and pallet trucks; 
 electric stair climbers; 
 wheelbarrows and mini-dumpers; 
 rack and pinion aluminium goods lifts; 
 truck-mounted mixing plants. 

Biomechanical risks can be reduced in several ways through the use of these machines. 

Forklifts, pallet trucks, wheelbarrows and mini-dumpers can be particularly useful in limiting manual 
carrying of materials when working indoors at ground level or in underground rooms accessible by 
ramps. In fact, even if mechanical shovels and excavators (including compact ones) can be set up for 
lifting and transporting materials, forklifts, pallet trucks and wheelbarrows offer greater handling and 
visibility. 

Aluminium rack stair-climbing trolleys and goods lifts are electrical equipment not particularly 
widespread in the construction sector; nevertheless, they are extremely useful in reducing the risks 
associated with lifting and carrying heavy materials and equipment where stairs are present and 
transport is not possible in other ways (e.g. with cranes, site elevators, winches, hoists). The use of this 
kind of equipment can be very practical in small apartment renovations, especially in historic village 
centres, where old and ancient buildings are often without elevators and surrounding areas large 
enough to accommodate cranes. 
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Truck-mounted mixing plants for creating substrates are increasingly used in Italy due to their 
practicality, as they: 

 can be easily hired; 
 can be used for traditional sand and cement substrates, but also for lightened or self-levelling 

screeds; 
 reduce the storage and subsequent handling of materials on site; 
 allow you to transport the material, even over long distances, and in places that are difficult to 

reach in any other way; 
 guarantee the consistency of the quality of the material and compliance with the specifications. 

The use of this kind of plant reduces biomechanical risks mainly with respect to the manual loading of 
mixing machinery (concrete mixers and mullers) and carrying the material to the place of installation. 

The positive effects of these machines on factors influencing biomechanical risk are shown in Table 4. 

Overall, the above-described examples of machines purchased by companies thanks to the ISI scheme 
speed up the transport of building materials and their mixing, increasing productivity without any 
increase in biomechanical risks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

   13 

 

MSDs in the construction sector: from risks assessment to their reduction 

Table 4: Examples of machines for the reduction of biomechanical risk  

 Advantages 

 
Stair-climbing electric trolleys 
(also applicable to rack and pinion aluminium goods lifts) 

 Reduce the risk of injury 
(muscle sprains or strains, 
hernias, etc.) 

 Reduce fatigue in carrying 
activities (horizontally and 
on stairs) 

 Possibility of use in 
buildings without lifts (old 
and ancient buildings, etc.) 

 
Power barrows and mini-dumpers 

 Reduce the risk of injury 
(muscle sprains or strains, 
hernias, etc.) 

 Reduce loading, unloading 
and carrying operations, 
especially of loose materials 

 Possibility of use indoors, 
even in small places that 
cannot be reached by larger 
vehicles or cranes 

 
Truck-mounted mixing plants for creating substrates 

 Reduce the risk of injury 
due to loading and 
unloading of concrete 
mixers and other mixing 
machines (muscle sprains 
or strains, hernias, etc.) 

 Reduce the need to 
transport materials with 
wheelbarrows 

 Possibility of use indoors, 
even in small places that 
cannot be reached by 
cranes  

Source: authors’ compilation; drawings by Riccardo Vallerga 
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Conclusions 
Construction activities can involve biomechanical risks for workers, as demonstrated by statistical 
evidence, both European and Italian. 

In fact, many of the typical tasks of the construction sector are carried out manually and are 
characterised by several risk factors. However, the assessment of biomechanical risk can be complex, 
due to the wide variation in building sites and tasks and the difficulty of standardising working conditions. 
The assessment methods set out by the international technical standards have been developed for 
well-defined activities and tasks: therefore, their application in the construction sector is not easy or 
within reach of small companies. The result may be an underestimation of the risk and the failure to 
identify the extent of some risk factors. 

To deal with this occupational risk, construction companies can implement strategies that include: 

• the correct planning of activities involving biomechanical risks to guarantee adequate recovery 
periods and avoid prolonged exposure of workers; 

• the mechanisation of manual activities by using ergonomic tools and machines. 

In the context of mechanising manual activities, particular attention should be paid to HAV deriving from 
the use of manual electric equipment, while in the case of machines with an operator on board, a careful 
assessment of the risks of exposure to WBV is required. In addition, machinery and tools can cause 
risks due to noise, shocks, falls from height or overturning. For these reasons, any change in working 
methods should be accompanied by a proper risk assessment, making it possible to determine its 
effectiveness. 

In this regard, the ISI schemes implemented in Italy provide funding for projects for reducing 
biomechanical risk that meet various requirements. These projects: 

1. concern activities characterised by a high biomechanical risk; 
2. allow a reduction of the risk, assessed through standard methods that allow a comparison of 

the risk conditions before and after the project’s  implementation; 
3. are alternatively based on: 

a. the replacement of machines (the production process remains unchanged, the 
machines purchased are safer than those replaced); 

b. the mechanisation of the production process through the purchase of some specific 
types of machines considered more suitable for reducing the biomechanical risks, 
without introducing other more serious ones at the same time (e.g. automatic feeding 
systems or manipulating robots). 

By doing so, the ISI schemes support companies in adopting the most effective measures for reducing 
biomechanical risk. 
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