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James Watt
i
1769

Steam eng

Steam is the first example of Lord who submits to man.

(James Watt)



Henry Ford

Ford T a1
assembly line
1908

Milan, 13-14 June 1906

International Commission on Occupational Health



Charlie Chaplin
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First Internet

connection

ARPANET UCLA

October 29, 1969
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System Integration .

e Augmented Reality
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Cloud/Edge Computing o Additive Manufacturing
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e Autonomous Robots

Internet of Things
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Simulation . Cyber Security . Big Data



Industry 4.0 Industry 5.0

* Centered around enhanced efficiency
through digital connectivity and artificial
intelligence

* Technology - centered around the
emergence of cyber-physical objectives

» Aligned with optimization of business
models within existing capital market
dynamics and economic models — i.e,,
ultimately directed at minimization of costs
and maximization of profit for shareholders

No focus on design and performance
dimensions essential for systemic
transformation and decoupling of
resource and material use from negative
environmental, climate, and social impacts

Ensures a framework for industry
that combines competitiveness and
sustainability, allowing industry to realize

its potential as one of the pillars of
. \46

transformation

Emphasizes Impact of alterna
modes of (technology) governan,

sustainability and resdienc\%

Empowers workers -/ &)g.ta devices,
endorsing a hum \‘ ric approach to

lechnologzn
Builds uﬁ pathways tonards
envirgrpStally sustainable uses of

lec&p-ogy.

Expands the remit of corporation’s
responsibility to their whole value chains.

Introduces Indicators that show, for each
industrial ecosystem, the progress achieved
on the path to well-being, resilience, and
overall sustainability




Industry 5.0

Towards a sustainable, human-centered and resilient European industry
Super-strength Operator

(op«@r + exoskeleton)
(o)
S
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Healthy Workplaces SS— Opportunities...
Campaign 2023-2025 neoo

The increasing digitalisation of the economy and the use of digital
technologies in the workplace bring opportunities for workers and
employers, including new opportunities for improving OSH:

OAutomtion ﬂgates repetitive, labour-intensive and unsafe
tasks chmes

. Rgb d Al support and replace workers in hazardous
\Working environments.
ODlgltaI technologies and performance enhancing technologies
\ (e.g. exoskeletons) improve access to the labour market for
disadvantaged workers such as disabled workers, migrants or
workers located in areas with scarce employment
opportunities.
* Better monitoring combined with Big Data allow for more timely
and effective interventions.
| * A better work-life balance, flexibility and autonomy experienced
g,mw X ety SRR by workers who can work from home.

Safe and healthy work
in the digital age

o the Agtal world
L ol work




... and risks

There are also challenges and risks for OSH stemming from the deployment of digital technologies into the workplace:

Digital monitoring, loss of autonomy, work intensification and pressure to perform at a certain standard.

Middle management jobs are replaced by algorithms allocating tasks to workers and monitoring their
performance.

Loss of job control, fragmentation of jobs into very simple t@a%e executed in a standard way, narrowed job
content and de-skilling of jobs. O

Isolation of workers, increase of virtual interaction %s of peer support.

Incorrect or unfair decisions about workers ste ﬁom automated or semiautomated processes using data
and/or software containing mistakes. * o

Systems of nudges and penalties and th~ Yeling of workers’ performance.

Unclear responsibility for OSH and thecdpplicability of the existing OSH regulatory framework.

Mobility, flexibility, 24/7 availability, and blurring of boundaries between work and private life.

Siver Tatracrachm

Attca Atrara(c AS4-4308.C)
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Healthy Workplaces
LIGHTEN THE LOAD

o & &

EE

Back Upper limb Lower limb

& European Agency —_
for Safety and Health *
at Work



the italian scenario

o By, B, T, %, Y,

Anno protocollo

2020

c 2022 2023 2024

Tipologie Den Ric % Den Ric % Den Ric % Den Ric % Den Ric %
= D-WMSDs 30.631 16310 53% 38,622 20459 53% 42822 22116 52% 51951 25107 48% 64114 27305 43%
09.1 Rachide 12654 6681 53% 16300 8559 53% 18070 9124 50% 21787 10184 47% 26348 10765 41%
09.2 Arto superiore 13912 8135 58% 17426 10098 58% 19501 11070 57% 23681 12726 54% 30097 14264 47%
09.3 Arto inferiore 2.284 802 35% 2861 1013 35% 3194 1064 33% 4118 1292 31% 4923 1425 29%
09.4 Sede corporea non specificata 1.568 624 40% 1853 748 40% 1804 681 38% 2112 818 39% 2480 792 32%
09.5 Altre patologie osteomuscolari 213 68 32% 182 41 23% 253 77 30% 253 87 34% 272 59 22%
Totale 30.631 16310 53% 38.622 20.459 53% 42822 22.116 52% 51951 25.107 48% 64.114 27305 43%

INAIL - Open Data {aggomati 31/10/2025)



2020 - 2024

Mp Denunciate e MP Riconosciute

100.000

8
g

09.1 Rachide

10461

09.2 Arto superiore

093 Arto inferiore

Sottogruppo MP

09.4 Sede corporea non
specificata

@ Mp Denunciate ® MP Riconosciute ®% Riconoscimento

INAIL - Open Data {aggomati 31/10/2025)

1173 332

09.5 Altre patologie
osteomuscolari

mento
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DIRECT COSTS

The International Labour Organization has estimated ;[mm.wm\.\rmu

refated ilinesses
® Wages during inpury

® Cost of medical treatment

that more than 3.9% of the world’s annual GDP

INDYV<=CT COSTS

(Gross Domestic Product) is lost as a result of " o g hours of cter

° ® Damage to property
Loss of returns

occupational accidents and diseases, at an r%al)\ i S

38\ Company reputation ‘.
and .
direct and indirect cost of €2,680 ggn and mm

comprising more than 120 million disability-

adjusted life years (DALYSs) |ost.

XX| World Congress on Safety and Health st Work in Singapore in September 2017




The analysis estimated that the total costs of work-related
MSDs were in the European region of €240 billion or up
to 2% of GDP. MSDs are, according to this analysis,
responsible for 40-50% of the costs of all work-related
health issues. The Global Burden of Disease data sho&
that back pain accounts for the highest proport&\"f
years lost to disability (YLDs) of all conditizé\ch neck
pain and other MSDs all in the top %) ranking. MSDs
affect at least 100 million people in Europe, accounting
for half of all European absences from work and for 60%
of permanent work incapacity.

Bevan 5. Economic impact of musculoskeletal disorders (MSDs) on work in Europe. Best Pract Res Clin

Rheumatol 2015 Jun 293 356-73. doi: 10.1016/) berh 2015.08.002. Epub 2015 Oct 24. PMID:
26612235

DIRECT COSIS
Cost of accidents and work
refated ilinesses

; Wages dunng inpury

® Cost of medical treatment

INDV<~CT COSTS
= -

. o ing hours of other

® Damage to property

® Loss of returns

® Productivity losses

® Company reputation 9
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WMSDs (Work related Muscolo Skeletal Disorders) prevention ISO standards
{4, 1SO 11226: Ergonomics - Evaluation of static working postures
4, SO 11228-1: Ergonomics - Manual handling - Lifting a rrying

A

4, 1SO 11228-2: Ergonomics - Manual handling ng and pulling

ISOTR 12295

\
Q ISO 11228-3: Ergonomics - Manual &élmg Handling of low loads at high

frequency ¢ o

Q ISO 12100: Safety of machinery - General principles for design - Risk assessment
and risk reduction

{4, Ergonomics — Manual handling of people in the healthcare sector




Biomechancial Risk Factors

Awkward High Long High
postures forces durations frequency
Muscles for EMG
measurement v v v v
Cervical o
Spinal Frector Spinae
Segments 4 v v
v v v v
Thoracic
. B 3
Sploe \o v v v v
=
s Gl Sm
v v v v
Spine Erector Spinae
: Multifidus v v v v




The first idea’'concept was shown with the
support of steam power for walking. riding or
Slying

This was a time when exaskeletons
rehabilitarion were designed and

During 1* industrial revolution During 3" industrial re\ 2 ¢ )on
(1750-1850) (1970-Early 2000,

been explored tn various

commercial & industrial fields

tcal advancements, the scope of

1830s

After 2™ industrial revolu » n
(1850-1915) O\

As discussed in the ltterature first human- Technical aspects of the exoskeletons were
powered exoskeleton was designed and deterled towards load augmentation and geit
developed for which many modifications were rehabilitation

brought 1o meet the user s need

i

Preéent

Entering 4™ industrial revolution

S

Arunkumae, 5., Jayskumar, N, A comprehansivm review an lower limb exasksleton: fom origin 1o future sxpectations.

Int J Interact Des Manuf 19, £625.4648 (2025). htps//dolorg/10.1007/512008-024.02076.7



a) Kinematic structure
l |
Rigid ?tructure Soft exosuit

| ‘ ) | (no kinematic structure)
\' | )
Anthropomorphic ) N Non anthropomorphic
< m A ' ) | ~ f
Yy N[\

b\ b) Actuation type

Passive Semi-active

C »/ [ \;/

Passive unit

Cron. S, Beckerle, B, Do Locze. M. Do Peun, K, Geaes, L, Kormavnee, T

Wearable Technologies, 2, E11. doit 10,101 7/t 2021.11

Servomotor

Passive unit

I, Veneman, J. [2021). Qcovpstions’ exaskeletons: A roadmep towsed large-scale adaption, Methadology and challenges of Annging evosteled

ans fo workplaces

Motor
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From bench to workplace... and back again!

® complex work activities compared to experimental tests

® workers represent a heterogeneous population compared to the population
recruited for the studies

® offers advantages d‘opoﬂng on the activity it supports (prolonged static
positions, e.g. rt of the upper limbs with the arms above the level
of the s

® it caw t an ergonomic risk in the case of dynamic tasks (e.g. surgeon,

er, warehouse worker) as it can increase discomfort, represented by
\ bulk, with increased overload... even emotional!

® a design phase focused on ergonomic aspects (e.g. ease of use, low bulk,
easy donning/donning, rapid learning curve) is crucial in terms of the
acceptability of this technology

® it could contribute to mitigating the risk of biomechanical overload of
the spine and upper limbs, further support for national and supranational
policies to stop the phenomenon (e.g. decreased demand for medical

visits in "enhanced" workers)
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g unt .

Sicurezza e salute nell'uso degli esoscheletri occupazionali orientati ad agevolare le attivita lavorative

s 4

La UNI/TR 11950 approfondisce lo stato dell'arte degli esoscheletri occupazionali e si propone di:
® fornire indicazioni sulla corretta terminologia e definizioni da adottare nel settore degli esoscheletri occupazionali;
® individuare e descrivere le diverse tipologie di esoscheletri ad oggi sviluppati ed in uso negli ambienti di lavoro (con particolare riferimente agli attivi e passivi);
® illustrare i principi generali di progettazione e costruzione degli esoscheletri;
* rappresentare | settori lavorativi di possibile applicazione degli esoscheletri; o
® inguadrare le potenziali opportunita e problematiche correlate all’'uso degli esoscholotno\\
3o,

La definizione di una terminologia comune e di una classificazione di questi oy Qmsplicitandone i campi @ i limiti di applicazione e le caratteristiche funzionali e di
progettazione e costruzione, & essenziale per awiarne un utilizzo co‘rre [ apevole.

Dispositivi indossabili come gli esoscheletri vengono presentati com@ oluzione utile per ridurre o mitigare i rischi da sovraccarico biomeccanico, ma cié richiede come
precondizione una corretta implementazione nei luoghi di I&‘;, a fine di evitare potenziali rischi correlati al loro uso.

Le malattie e i disturbi muscoloscheletrici da sovraccarico biomeccanico lavoro-correlati seno infatti associati a fattori di rischio fisici legati ad attivitd di movimentazione
manuale dei carichi e ad attivita che richiedono il mantenimento di posture fisse e incongrue per prolungati periodi di tempo.

L'approccio tradizionale alla mitigazione di questi rischi prevede I'adozione di misure di prevenzione atte a eliminare o quantomenao ridurre il potenziale danno, attraverso, ad
esempio, un'idonea configurazione del luogo di lavoro, una corretta gestione dell'attivitd lavorativa e un'appropriata scelta delle attrezzature di lavoro utilizzate dal
lavoratore. Nei casi in cui queste misure di prevenzione non possano risultare efficaci per la mitigazione del rischio di sovraccarico biomeccanico, recentemente in alcuni
contesti produttivi si sta introducendo appunto l'utilizzo di esoscheletri.

Occorre valutare il contribute di questi dispositivi e, soprattutto, quale pud essere il loro contributo alla nduzione del rischio, quali nischi residui permarranne e quali, invece,

verranno magari intredotti dal loro impiego nei diversi contesti produttivi.



Ergonomics (or human factors) is the scientific discipline concerned with
the understanding of interactions among humans and other
elements of a system, and the profession that apphes eory,
principles, data and methods to design in order to opt éuman

well-being and overall system performance. \%

A
International Ergonomics Aa&Qatlon (IEA)

C
* £pyov (érgon)
"work, task”
how to work according to nature

* vopia (nébmos)
from véuw (némo) “law, custom”

Products
O

Tosks M Jobs

= Ergonomics _3|
T AR

Human Cenlered Design
Organizations  Envikonments

am Fid




ergonomics

prevention of loss s

physical integrity

safety

intended functionality

Van der Varm, Johan; OSullivan, Leonard; Nugent, Rachel; de Looze, Michiel. White Paper. Considerations for developing safety standards for industrial exoskeletons. Robo-Mate. May 2015




SL0Z AR "SIBN-0GOY SUDISIIABOND [RLISNPU) 20) SPIRPURIS A1ajs BLadoianap 10) SUONRIIPIFIOD
uedey S PIOWY 92001 BP PPRY WEBNN IPIRUOE] UBN|INS.O ‘WSO 'WLOA 9P LRA




S10Z ARy "8 -0q0)Y SUCIDEYSOXD [RIGSNPUI 304 spiepuRis fajes Budojarap Joj suonesapisuo
uadey MUY\ PPN 92007 9P PRy webny PIRUOEY URN|INSO USYO[ WIOA Jap uRp

@ Safety & Ergonomic standards - human-machine-environment

-_
o




Adoption

= Fluidity
of movement

= Control of
the exoskeleton

= Duration of the
task

= Social acceptance

= Operators’
perception

= Compliance
with the cycle time

= Compliance
with the quality
of the operation

= Efficency of
the physical
support

= Duration of active

supportduring
the task
O

= Operators’
perception

Usability
= Ease of = Good integration
implementation: in the work activity
gf',}f‘gm'ta n°"‘gi ,:'“"9 s Control of the
: new operating
settings, etc. | %; o
w
Ease of use \‘\ il
= Ease of the operator
mantena&% (physical
and cognitive
constraints,
health effects)
operator
has no discomfort = = Effects on the work
when performing community
the task (collaboration
, among colleagues,
= Adaptability time-distribution
components
of the activity = Operators’
. o perception
perception

= Assessment
of risks to
the operator

= Assessment
of risks to
colleagues

= Assessment
of risks to the work
environment

= Consideration
of the risks

of deterioration
of the exoskeleton

= Operators’
perception

.
Anrs
_~—









St

Exoskeletons at work: 6 critical points

Exoskeletons can relieve strain on operators but... using them is not without risk.

oz

The expskeleton repestedly rubbing Or préssing 0
3Q8ins1 Cirtain parts of the DOy Can Cause
DISCOMFORT AND/OR SION IRRITATION

Some activities done with an @xoskeleton requing
greater attention which can INCREASE STRESS.

The weight of expskaletons and the
25500180 CisCOMIOn Curing Cansn
movements can INCREASE
CARDIOVASCULAR LOAD

Exoskeletons, because of their size
and struciure, Can pose 3 RISK OF
COLLISION with third partes or
elements in the environment.

The use of expskaletons modifies
Gistridusion of eMon and Can therefore
contribute 10 the emerngence of

NEW BROMECHAMICAL CONSTRAINTS
risk factors 1or musculoskeletal deorders
MSDs)

Exoskaletons can change perceived
@xertion and hinder movemant, which
may result 0 LOSS OF BALANCE AND/OR
UNCONTROLLED MOVEMENT,

k=)
ANTS

"'.-*-tu-""‘.

www.inrs.fr/exosquelettes
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Age and Sex
N\




Body weight
(and fat distribution)
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Exoskeleton/Human Joints alignment

Mohamad Kardofaki. Mechatronics davelopmant of a scalable exoskeleton for the
lower part of a handicapped person. Automatic. Université Paris Saclay (COmUE), 2018



Exoskeleton/Human Kinematic Compatibility
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Exoskeleton/Human Kinematic Compatibility

Design constraints of the
exoskeleton structure

Kinematic
Compatibility

Human mobility
with standing
posture

Added options
(wearability)

Interaction
between structure-
connection-human

Human
Morphology
Compatibility

Joint Axis
Misalignin~.t

g BMI (weight)

Sex (shape form)

Skeletal deformities
(bow legs, toe infout)

Added Options

Portability

Light weight

Easy wearability

Reconfigurability

Mohamad Kardofakl, Mechatronics development of a scalable exaskeleton for tha lower
part of a handicapped person. Automatic. Université Paris Saclay (COmUE), 2018



Exoskeleton/Human Kinematic Compatibility

Mohamad Kardofaki. Mechatronics davelopment of a scalable exoskelaton for the
lower part of a handicapped person. Automatic. Université Paris Saclay (COmUE), 2018




Roadmap: from bench to the field

Use cases - Evidence of OE effectiveness in a specific workplace (short-term study)

Analysis of the workplace Familiarization with the OE Assessment of OF

» Analysis of the workstations  * Acclimatization of workers effectiveness in field

* Analysis of the ergonomic with OE * Evaluation biomechanical
risk indexes * Familiarization of workers user outcomes

* Collection of info on with the OE in real work * Usability, acceptance, and
workers’ experiences tasks user cxpema evaluation

» Task-specific OE selection *

e ERPOT.

Update of standards
* Ergonomic risk indices
(e.g. EAWS, OCRA, NIOSH)
* Regulations

(e.g. ASTM, 150, CEN)

Reorganization of the space
and daily practices

* Implementation of daily

practices to correctly use
and store OEs

* Adjustment of spatial

conditions

.

)

Use cases - Evidence of OE
effectiveness in a specific
Large trials ~ Evidence o '
of OE effectiveness in : workplace (long-term study)
b e KNOWLEDGE-BASED

QJ/ scenario LARGE-SCALE ADOPTION ERA

Crea S, Beckearle P, De Loaze M, et 8l Occupational exoskeletons: A roadmap toward
large-scake adoption. Methodology and challenges of bringing axcekakatons to

workplaces. Wearable Technologies, 2021;2:e11, doi: 10,1017/ w1, 2021,11



Al / Wearables

=

A
>
Reecd

Actively monitor Create real-ti otos Intelligent, life-saving Worn on the hip, back
users’ heart rate, body and video< a first- devices that can be or arm, can alert a user
temperature, location pers@dspective. secured to a hard hat or when they perform

and work environment. for use in supply chain other flat, clean surface. potentially unsafe
management and Contain employees’ movements or tasks
security monitoring, emergency information, (such as improper
dust monitoring, including allergies, lifting) and support
process control and health conditions, risk assessment of
field inspection. medications and poor ergonomic work
emergency contact environments.

details.



Al / Wearables

=

&

Gloves containing B ﬂe:‘ble strap that Equipped with
chromogenic material can be worn alone or sensors for detecting
change colour when in placed inside a user’s environmental hazards

contact with hazardous headwear, it monitors and weather changes as

substances. and alerts operators to well as potential hazards
apparent fatigue and related to reduced

decreased alertness. visibility, these garments

offer real-time vital signs
monitoring, heat stress

it
e

Offer hands-free
safety information,
augmented reality

for tasks and remote

assistance, addressing
eye strain concerns and
potential distractions.



ey aort borw atertace Less monotescus wort [nhancad HNI for harordoss tasks

Leso, V., Fontana, L., & lavicoli, |. {2018). The occupational health and safety dimension of Industry 4.0: Industry 4.0 and

occupational health. La Medicina Def Lavoro | Work, Environment and Health, 109(5), 327-33B. https://doi.org/
10.23749/md|.v109i5.7282

Increase of psychalogical risks  + — [N
- @
- o
Padatics §? e
&4 e ~
. o '

Reduced inter-human centact

2%
55 -
V. Faa 22

'y 1 8

Ssfer wd beaither sort condtors  Monitonng of engloyees well-beng



Global report

revolutionizing
health and safety:

The role of Al and
digitalization at work,

Elimination
Physically remove
the hazard

Replace physical
entry with drones
or robotic crawlers

Robotic process
automation for
repetitive work

Robotics to remove
workers from
hazardous tasks
and environments

Immersive

virtual reality
simulations for skill
development

Exoskeletons

to ease heavy
manual handling
Collaborative
robots to share
workload

Nano-engineered
materials to
replace hazardous
substance with
safer alternatives

Real-time
monitoring
systems for
continuous
tracking of
environmental
conditions inside
confined spaces

Computer vision to
identify ergonomic
risks

Sensors and
wearable devices
1o monitor worker
exposures to
hazards in real
time

Digital work
permit systems
for assessment
and authorization
before entry

Gamification and
simulation of
ergonomic training
to engage and
educate workers
on best practices

VR and AR training
for hazard
recognition

and emergency
response

Wearable gas
detectors for
continuous
monitoring and
immediate alerts

Smart PPE with
built-in sensors to
detect and warn of
incorrect posture
or overexertion




MOST

EFFECTIVE
AELIABLE Physically removal

SUSTAINABLE of the hazard

LEAST

EFFECTIVE
REUABLE
SUSTAINABLE

adapted from Mierarchy of controls by National Institute for Occupational Safaty and Health (NIOSH), 2015



Return to Work principles and guidelines

The board, management, policy-makers and return-to-work professional play crucial roles in the setting up and

operation of a return-to-work system.

The guidelines should be followed using a “top-down” approach wfbh encourages ownership of their inherent
L J
values so that they are simultaneously accepted throughout the wation. The remaining guidelines are based on

the following seven principles of return-to-work policy and&’mmes:

\g

&
L 3

® Holistic process; o\o
® Early intervention; C

® Individualized approach;

® Active participation of the individual;

® Collaboration;

{ TR )
® Qualification of experts; oy 15Sd
® Monitoring and evaluation. T e e e g s



Fit for Work Assessment

Physical fend o ychological)

fx 1nination
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MINISTERD DELLA SANITA
DFARTIMENTO PER L ORDINAMENTO SANITANO
LA RICERCA £ LORGANEZADIONE DEL MINESTERO

CLASSIFICAZIONE
STATISTICA
INTERNAZIONALE

DELLE MALATTIE

E DEI PROBLEMI SANITARI
CORRELATI

DECIMA REVISIONE

&

ORGAMIZADOME WONDALE DELLA SANTA
Gasrvea

W) On sahasw O &

-
u-nnu otLLo nno

OE

orld Health
rganization

Classificazione

Internazionale

del Funzionamento,
della Disabilita

¢ della Salute

Erxkson




Fit for Work Assessment

(Punctual) Medical history

Physical (and psychological)
Examination

Diagnostics or instrumental

investigations

g Fit for Work
(tailored)

l

On-site visits Risk assessment



Return to Work - hierarchy

The duration of each person involved in RTW is on case by case basis. Monitoring and coordination is
usually over a 6 month period to ensure that the affected individual is able to perform the tasks and maintain
the job. Therefore the success of an RTW program is based on t alowmg hierarchy:
\\
8
O 6 Reintegration with the same employer
od

® Cooperation with job centres

® Active Community of RTW stakeholders

%@issa

Guidelines on Retun to Work and Reintegration
I55A 2025 - 158N 976-92-843- 12054




Workplace
Physical Environment and
Safety Climate

Work Workplace
Evaluation and Policies and
Experience Culture

4,
o
415: -
OMMynTy, ANP

Sherbrooke model

incorporates the biophysical model and shifts from personal disease/biomedical models

to person/ environment models within the return to work management



Current

Traditional
OSH

T

Broader horizontally

\/ ' " veruca“y

* build on WHO, Ewrobond, Total Worker Health (TWH) - adapted from Schulte PA, Deklos G, Felknor SA, Chosewood LC. Toward an Expanded Focus for Occupational Safety and Health: A Commentary. (nternatonal
Journal of Enviranmental Rasaarch and Publc Health. 2019, 16424).4046.

Broader horizontally


https://doi.org/10.3390/ijerph16244946

Eﬂ ACCADEMIA '(’)-F._I_.!‘J_\‘g:RUS(‘.A
Etimologia e origine della parola standard

La consonante finale della parola standard suggerisce |'origine non italiana del termine, che deriva, senza adattamenti, dall'inglese che ha adottato il termine a sua volta dal
francese estandart (su tutta la questione etimologica cfr. DELI).

Il significato di *modello, esempic® non &, chiaramente, originario della parcla, che ha le prime attestazioni in inglese sin dal 1154 come “stendardo, insegna” e solo
successivamente “esemplare di misura® (1429), “criterio di eccellenza’ (1563) ¢ “livello definito” (1711). Per quanto riguarda I'taliano, standard col significato di "modello”
compare alla fine dell'Ottocento (1892) nel Dizionario del turf italiano di G. Ballarini e viene poi registrato qoizionario moderno del Panzini nel 1905: «& voce inglese usata in
commercio, per indicare che Ia qualita di una merce o di un prodotto dell'industria é quella tipica, n quindi elettaje. Nel Dizionario di Panzini @ ricordato anche |'uso ippico
registrato da Ballarini e, dal 1942, si registra anche |'uso come aggettivo invariabile posposto al »«? II'appendice sui Forestierismi). La prima attestazione del termine sarebbe
perd rintracciabile nel 1764 in un dizionario di G, Bergantini rimasto tuttavia inedito (cfr. Mo S).

In linguistica col termine standard si indicherebbe una varieta di lingua assunta dgj pa

risultante dalle tendenze alla convergenza operanti in una comunita linguisticas (?

modelle anche d'insegnamento anon connotata socialmente o regionalmente,
> s.v. standard). La definizione non & unanimemente accolta, perché bisognerebbe prima
di tutto accettare che esista una varieta di lingua che non abbia nessuna gondgion® di variabilita (di luogo, tempo, ambito d'uso ecc.) e che si caratterizzi di fatto come avente tutti
tratti *non marcati*. Una condizione che ad esempio in italiano sembra dj a rintracciare,

Sempre nell'ambito linguistico si parla anche di neo-standard (e s 0 Hard) per indicare una varietd di italiano con diversi tratti in comune con 'italiano parlato (ad esempio gli
per a lei, a loro; l'indicative per il congiuntivo nelle subordinatetelle ipotetiche; il tipo c'ho) e che alcuni considerano destinata ad affermarsi come forma standard appunto:
un'altra denominazione di questa varieta & quella di italiano dell'uso medio (Sabatini 1985).

Non senza critiche & stato anche |'ingresso in italiano sia dell'aggettivo nel sintagma italiano standard sia del sostantivo (lo standard). Soprattutto Arrigo Castellani ha proposto di
adattare la parcla alla struttura morfelogica dell'taliane (quindi standare), oppure di ricorrere alla locuzione norma (italiana) e di conseguenza italianc normale, adottando
normale come termine della linguistica sinonimo di standard.
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Esoscheletri occupazionali - considerazioni su salute e sicurezza

ESOSCHELETRI OCCUPAZIONALI Gli esoscheletri sonc dispositivi indossabili assistivi utilizzati sempre pil nei luoghi di
lavoro per la prevenzione dei disturbi muscoloscheletrici attraverso la riduzione
dell'impegno fisico dei lavoratori durante |'esecuzione di attivitd di movimentazione
manuale dei carichi.

Considerazioni su salute e sicurezza

A fronte di una comprovata efficacia nel breve periodo, la letteratura scientifica non
fornisce ancora indicazioni ¢ nel medio-lungo periodo anche in relazione ad eventi
avversi che potrebbergweri durante l'uso di questi sistemi. Tra questi ultimi sarebbe
cruciale descrivere in do questi dispositivi impattano sul "comfort' del lavoratore
con particolare rifegi o a quello termico, e su altri aspetti rilevanti quali, ad esempio,
I'impegno me 0. Inoltre, & particolarmente importante una chiara definizione del
quadro nor ro cui considerare gli esoscheletri, della modalita con cui & possibile
fare retta valutazione del rischio da sovraccarico biomeccanico in attivita che
prev il loro utilizzo ed approfondire il tema della sicurezza ad essi associato,
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