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The COVID-19 pandemic spreading worldwide

Source: World Health Organization,  Situation Report, Sep 14 2021
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Source: INAIL-ISS, 2021
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Epidemiological trend and major lockdown/re-opening measures in Italy

September, 14: Schools re-opening

September, 15: Public administration remote working 50%

November 3rd , Regional restrictions: red, orange and yellow zones

January 15, Rapid test are included in the counting (Circ. 8/1/21)
January 11, Inter-Regional mobility limitations
December, 27 Starting of vaccination campaign

April 26, Re-opening of Inter-Regional mobility and other lifting measures

81 million of vaccine doses 
administered at Sep 17, 2021
(75% over 12 are fully vaccinated)

May 19-July 1 Progressive reopening of all economic 
activities with safety protocols and limitations



The INAIL methodological approach
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Source: Iavicoli S, Boccuni F, Buresti G, et al. PLoS ONE 2021, 16(3): e0248874

Exposure
the likelihood to be in contact 

with potential sources of 
infection during the work 

activity   

Proximity
the intrinsic feature of work 

activity, which cannot 
guarantee an adequate 

social distancing                                              

Aggregation
the condition linked to work 

activities that may 
determine contacts with 

people other than 
workmates
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The Covid-19 risk classification by economic sector
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· Exposure
o 0 = low probability
o 1 = low-medium probability
o 2 = medium probability
o 3 = high-medium probability
o 4 = high probability

· Aggregation
o 1.00 = limited or null presence of third parties
o 1.15 = intrinsic presence of third parties controlled through the organisation
o 1.30 = aggregations controllable with procedures
o 1.50 = intrinsic aggregations partially controllable with procedures

· Proximity
o 0 = work carried out alone almost 

throughout the working time
o 1 = work with others without proximity
o 2 = work with others in shared spaces with 

adequate distancing 
o 3 = work with shared tasks to be carried out 

being in proximity with others for most a 
small part of the working time

o 4 = work carried out in close proximity with
others for most of the working time

low risk; medium-low risk; medium-high risk; high risk



Average risk classes by sectors and their partitions
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Source: Iavicoli S, Boccuni F, Buresti G, et al. PLoS ONE 2021, 16(3): e0248874



The occupational risk level was integrated in National 
epidemiological surveillance model 

Source: Marziano V, Guzzetta G, Rondinone BM et al, PNAS 2021
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Workforce involved in different 
employment sectors who were physically 
present at work throughout the 
lockdown, worked from home since the 
lockdown, or were suspended and then 
reopened at different times; red 
diamonds represent the integrated 
occupational risk of exposure to SARS-
CoV-2 in each sector

Impact of re-activation of specific activities on the reproduction number:
“The governmental decision to reactivate selected production sectors between May 4 and May 
18 before lifting most of the lockdown restrictions maintained the reproduction number at low 
levels (around 0.50 to 0.70), allowing the prevalence of infection to decrease to lower levels”



Fonte: Jones et al. BMJ 2020;370:m3223

The key factors for a company-tailored prevention strategy
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1. Integrated risk level by NACE sector

2. Community-wide local risk index of transmission

3. Presence of third parties: number, type and origin

4. Place of activity (e.g. indoor, outdoor or mixed)

5. Work / exposure times

6. Type of activity (e.g. static, dynamic or mixed)

7. Aerosolization factors (e.g. steam, nebulizations, 

etc.)

8. Other risks present (e.g. microclimate, noise, etc.)

9. Use of common spaces and services (e.g. 

meeting rooms, changing rooms, canteens, 

means of transport)

10. Social and community habits



Risk management measures in the workplace
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Source: Iavicoli S, Boccuni F, Buresti G, et al. PLoS ONE 2021, 16(3): e0248874



Protocols for re-opening activities
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INTEGRATION OF THE RISK 
ASSESSMENT DOCUMENT

WORKPLACE 
SANIFICATION

TESTING

ORGANISATIONAL 
MEASURES

PREVENTION AND 
PROTECTION MEASURES

HEALTH SURVEILLANCE AND 
PROTECTION OF VULNERABLE 

WORKERS

SPECIFIC MEASURES FOR 
PREVENTION OF OUTBREAKS 

ACTIVATION

VACCINATION CAMPAIGN IN 
THE WORKPLACE



Compensation claims and risk classification

Source: Marinaccio A, Boccuni F, Rondinone BM, et al. Occup Environ Med, 2020;7:818–821.
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COVID-19 compensation data by sector in Italy

176,925 compensation claims

Source: INAIL, 2021

682 compensation claims with fatal outcome

Q – HUMAN HEALTH AND SOCIAL ACTIVITIES 

O- PUBLIC ADMINISTRATION AND DEFENCE; 
COMPULSORY SOCIAL SECURITY

N - ADMINISTRATIVE AND SUPPORT SERVICE 
ACTIVITIES (e.g. cleaning services, security 

services, travel agencies, rental services, etc.)

C - MANUFACTURING

H - TRANSPORTATION AND STORAGE

I - ACCOMMODATION AND FOOD SERVICE 
ACTIVITIES (e.g. restaurants, bars, hotels, etc.)

S - OTHER SERVICE ACTIVITIES (e.g. laundries, 
personal care services, funeral services, etc.)

G - WHOLESALE AND RETAIL TRADE; REPAIR OF 
MOTOR VEHICLES AND MOTORCYCLES

M - PROFESSIONAL, SCIENTIFIC AND TECHNICAL 
ACTIVITIES

A - AGRICULTURE, FORESTRY AND FISHING

J - INFORMATION AND COMMUNICATION 
SERVICES

P - EDUCATION

F - CONSTRUCTIONS

OTHERS

Q – HUMAN HEALTH AND SOCIAL ACTIVITIES 

H - TRANSPORTATION AND STORAGE

C - MANUFACTURING

O- PUBLIC ADMINISTRATION AND DEFENCE; 
COMPULSORY SOCIAL SECURITY

G - WHOLESALE AND RETAIL TRADE; REPAIR OF 
MOTOR VEHICLES AND MOTORCYCLES

F - CONSTRUCTIONS

M - PROFESSIONAL, SCIENTIFIC AND TECHNICAL 
ACTIVITIES

N - ADMINISTRATIVE AND SUPPORT SERVICE 
ACTIVITIES (e.g. cleaning services, security 

services, travel agencies, rental services, etc.)

I - ACCOMMODATION AND FOOD SERVICE 
ACTIVITIES (e.g. restaurants, bars, hotels, etc.)

S - OTHER SERVICE ACTIVITIES (e.g. laundries, 
personal care services, funeral services, etc.)

K - FINANCIAL AND INSURANCE ACTIVITIES

OTHERS
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Vaccination strategy in the workplace

«The COVID-19 vaccination carried out in the workplace 

represents a public health initiative, aimed at protecting the 

health of workers and whole population»

 Vaccines availability

 Enterprises availability

 Availability/involvement of medical personnel (e.g. occupational physicians)

 Safety conditions for vaccine administration

 Voluntary and informed workers participation

 Workers privacy and prevention of discriminations

ESSENTIAL REQUIREMENTS
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Vaccination strategy in the workplace
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Two quantitative indicators 
have been recognized:

(i) The estimated risk by 
NACE sector red 
diamonds

(ii)The injury rate for 
COVID-19 work-
related infection blue 
bars

According to this model, a 
classification by activity 
sectors into 3 different 

classes has been proposed 
to prioritize the activation 
of special vaccination hubs 

in workplaces

Sectors included in the 1st priority class (about 7M workers involved)



EU Covid-19 green certificate
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Starting from October 15 until December 31 2021, 
the EU Covid-19 Green Certificate will be mandatory 

in Italian public and private workplaces

The  COVID-19 Green Certificate is 
delivered to each person who:

 has been vaccinated against Covid-19 

or 

 has a negative molecular/antigen 
swab taken within the last 48 hours

or 

 has recovered from the infection 

The employer is in charge to check the QR code before the access to the workplace



Closing remarks
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1. The lessons learned by the precautionary approach to the management of emerging
OSH risks guided the development of our methodological framework

2. Data from risk perception indicators of National OSH Surveys are the basis on which
the model parameters of proximity and exposure are quantified

3. The aggregation factor is the added value of this methodology to take into account
the role of third parties connected to the job activities

4. Based on such approach employers, HSE managers and occupational physicians
may develop together the company prevention strategy

5. We wish that the proposed approach will contribute to re-thinking how work is
organized, also to include innovation, with integration in the OSH National system



Thank you for your attention!

Fabio Boccuni
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