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ABSTRACT

Introduction: The SARS-ColV-2 pandemic is an impacting challenge for the occupational medicine and epidemi-

ology. The identification of occupational groups most at risk of exposure is critical in contrasting and preventing
the epidemic diffusion. Objective: 7o analyse the compensation claim applications collected by the Italian Workers’
Compensation Authority (INAIL) for identifying the occupational patterns and the temporal trend, in comparison

with general population data. Methods: Daily time series of compensation claim applications for COVID-19 inju-

ries in the period March-October 2020, has been analysed, estimating the epidemiological parameters of interest and
comparing findings with general population data.Results: In the period March-October 2020, 65,804 compensa-

tion claim applications for COVID-19 have been collected by INAIL. The ratio between compensation claims appli-

cations and COVID-19 cases in the general population appears decreasing in the period, passing from 20% in the first
pandemic period (March-April) to 3-4% in the September-October period. During the summer period, an increase in

male and not Italian component and a decrease in mean age, Northern regions, and health care workers contributions

to the occupational claims applications have been observed. Discussion: The comparative analyses between occupa-

tional and general population data allowed to describe how the so called “second wave” of COVID-19 epidemic in

1taly involved the occupational settings less than the other risk factors. There is a need to go towards an occupational
surveillance system for COVID-19 infection, with the aim of monitoring and preventing the occupational risk of
infectian, supporting insurance system e@ﬁ,’ctiwneﬁ and managing vaccination palz'cies.

INTRODUCTION

The SARS-CoV-2 pandemic is an important
challenge for public health, but also for occupa-
tional medicine and epidemiology (1-5). Since the
beginning of the epidemic, it has been observed
that the protection of health workers is crucial for
COVID-19 containment, not only because they
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are at high risk for disease, but also because they
may be a nexus of disease transmission to the com-
munity (6,7). In several geographical areas, clusters
were reported of individuals infected because of
their job and in different occupational settings. In
the US, and later in other countries, detailed epi-
demiological analyses were carried out on workers
in meat and poultry processing facilities, because of
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the high number of COVID-19 cases reported (8).
Hypotheses on organizational and environmental
factors determining risk of infection in such con-
texts include low temperatures, which are neces-
sary in such environments, and subsequent lowering
of immune defenses, the need to speak often and
aloud in common spaces, and inadequate ventila-
tion systems (9). Other occupational contexts with
necessary and prolonged proximity with colleagues
or with the public have been considered as poten-
tially exposing to the risk of infection, especially
retail trade, human services, elderly care, assistance
to individuals with disabilities, pharmacies (10). The
spread of the disease among patients and health
workers in care homes and retirement homes has
been a central concern of the public health authori-
ties (11). The role of underlying health conditions
has been regarded as an important determinant for
COVID-19 (12).

The identification of occupational groups ma-
jorly involved and the epidemiological surveillance
on characteristics and development of the disease in
the working population is a crucial theme for public
health and for the implementation of prevention and
control measures. The availability of a vaccine requires
distribution planning with priority to specific groups,
including some occupational categories (3, 13).

During the pandemic period, the Italian Workers
Compensation Authority (INAIL) has been tasked
with contributing to the definition of the risk profile
for all occupational sectors as part of the govern-
mental strategy for epidemic control, and to lead the
lockdown and post-lockdown phase. Furthermore,
even in the initial period of the epidemic, INAIL
introduced the notation of work-related SARS-
CoV-2 cases as occupational injuries, thus aligning
infections with accidents (14).

In this context, the scope of this study is to
analyse data of compensation claim applications
for COVID-19 injuries collected by INAIL, to
identify the occupational patterns and the tem-
poral trend in comparison with population data.
'The results of this study have implications for the
development of scientific knowledge necessary for
epidemic control, to identify risk profiles, and to
evaluate the effectiveness of prevention and control
measures.

’

METHODS

The analysis of economic sectors involved in the
risk of contagion has been performed using the meth-
odological approach described by the national Sci-
entific Committee set up by the Italian government
for action-oriented policy advice on the COVID-19
emergency (15). Briefly, each economic sector has
been classified as at low, medium-low, medium-high
and high risk, based on three parameters: exposure
probability, proximity index and aggregation factor.
'The first two parameters measure the probability, due
to the work activity, to be in contact with infected
people and the physical proximity to others during
work activities by the adaptation of proximity and
exposure perception indicators defined by O*Net8
methodology to the Italian context, as available by
ISTAT and INAIL (INSuLa 2 project) (16-18). The
aggregation factor estimates the social aggregation,
due to the presence of third parties, induced by the
job. The comparative analyses with the distribution
of the applications of compensation claims collected
by INAIL has been recently performed and dis-
cussed in the scientific literature (3, 13).

In this study,we verified the temporal trend of com-
pensation claims applications collected by Inail with
the aim of analysing the differences with the pandem-
ic figures at population level. The daily series of the
compensation claims applications with date between
March 1+t and October 31*, 2020 have been selected.
According to the Italian public insurance system, the
compensation claim application has to be submit-
ted to Inail by the employer, with adequate clinical
and exposure evidence (for COVID-19 disease, a
positive laboratory test and a documentation con-
cerning the occupational circumstance of contagion
is required). Inail has to verify the disease and the
occupational origin. For health workers and for
workers with frequent contact with the public (eg.
cashiers, retail workers), there is a presumption of
occupational cause (ie. more likely), for all the other
workers, the causal relationship has to be demon-
strated. At this stage, we have analysed exclusively
the compensation claims (the applications) without
considering whether they have been accepted or
not. The statistical analyses of acceptance rates are
planned as the next step of our study, needing a suffi-
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Table 1. New COVID-19 cases in the population (N), overall COVID-19 mortality in the population (D) and compensa-
tion claims applications (I) by month. Italy, March 1-October 31*, 2020

Month New COVID-19 cases Overall COVID-19 mortality ~ Compensation claims applications
in the population (N) in the population (D) of COVID-19 injuries (I)
Numbers Monthly variation % Numbers Monthly variation % Numbers Monthly variation %
March 104,664 12,399 27,981
April 99,671 -4.8 15,539 25.3 18,293 -34.6
May 27,556 -72.4 5,448 -64.9 3,823 -79.1
June 7,584 -72.5 1,416 -74.0 914 -76.1
July 7,006 -7.6 375 -73.5 512 -44.0
August 21,702 209.8 187 -50.1 812 58.6
September 45,624 110.2 411 119.8 1,671 105.8
October 364,607 699.2 2,724 562.8 11,798 606.0
Opverall 678,414 38,499 65,804

cient period for the insurance evaluation procedures.
Based on the definitive weekly seasonality of occu-
pational and population data, both daily series have
been transformed in 7-days moving averages (19).
'The ratio between compensation claims and incident
cases of COVID-19 in the population by days has
been estimated and considered as a raw index of the
occupational fraction of the disease. Furthermore,
for avoiding the bias due to the different amount
of tests in the considered period, the compensation
claims trend has been evaluated in comparison with
a pure health effects pandemic parameter: the overall
COVID-19 mortality in the population, performing
the graph of compensation claims and deaths in the
population daily temporal trend.

Gender, age at the disease, nationality by months
have been analysed for selected data. One way ANO-
VA test has been used to evaluate the significance of
differences in the mean age at the disease by month.
Gender ratio (the number of compensation claims
of male workers for each compensation claims in
temale workers, M/F) and the percentage of sub-
jects of not Italian nationality have been estimated
by months. Finally, the distribution by territorial
areas and job categories have been examined with
the following classification criteria. Geographical
macro area: North-West (Piemonte, Valle d’Aosta,
Liguria, Emilia-Romagna); North-East (Lombar-
dia, Trentino-Alto Adige, Friuli-Venezia Giulia,
Veneto); Centre (Toscana, Lazio, Umbria, Marche);
South and Isles (Abruzzo, Molise, Campania, Ba-
silicata, Puglia, Calabria, Sardegna, Sicilia) (20). Job

categories: Physicians (2.4.1 - Istat job classification
coding system), Health care workers (3.2.1), Not
qualified workers in instruction, personal, social and
health sector (5.3.1 or 5.4.4 or 8.1.5), Other jobs (all
the other codes) (21).

REsurrs

Between March and October 2020, 65,804 com-
pensation claim applications for COVID-19 inju-
ries were collected by INAIL. Table 1 shows the
monthly trend, with 70.3% of the total claims sub-
mitted in March and April.

In July and August, a total of 1,324 COVID-19
injuries were registered with a decrease of more
than 95% compared to the first two months of the
pandemic period, when the cases were 46,274. In

Table 1 bis. Prevalence of compensation claims in relation
to either COVID-19 cases or number of deaths recorded in
Italy from March 1*to October 31*, 2020

Compensation claims/ Compensation claims/

Month

Cases (I/N) * 100 Deaths (I/D) *100
March 26.7 225.7
April 18.4 117.7
May 13.9 70.2
June 12.1 64.5
July 7.3 136.5
August 3.7 434.2
September 3.7 406.6
October 3.2 433.1
Overall 9.7 170.9
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September, the number of compensation claim ap-
plications increased by 105% compared to the previ-
ous month, and even more significantly in October
(+606% compared to the previous month). It should
be noted that, during the lockdown phase (10%
March — 17* May), the interruption of non-essen-
tial activities concerned around one third of the Ital-
ian workers. If we consider the policies for the pro-
motion of remote work, it is estimated that about
25% of workers have worked on-site during the
lockdown phase. The comparative analyses between
compensation claims applications and COVID-19
cases in the general population show a gradual and
constant decrease in the observed period (Figure 1).

Such fraction was over 20% in the earlier phas-
es of the pandemic, and then gradually declined.
It remained over 10% up to the beginning of the
summer season, then reached 3.7% in September
and 3.2% in October. In other words, the massive
increase in the number of cases in population dur-
ing September and October (the so-called “second
wave”) is not equally present in occupational data. It
should be noted that, due to the significant increase
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in cases in the population, the total number of cases
in October was three times higher than in March.
In Italy, around 20,000 tests were performed daily
in March, and almost 200,000 daily in October. The
substantial increase in the population observed cases
after the summer period (September and October)
is strongly related to the test availability and to test-
ing policies and this must be considered in the in-
terpretation of the findings. Occupational data show
an increase during September and October, but the
monthly records in October (11,798 compensation
claim applications) remain significantly lower than
in March and April (27,981 and 18,293, respec-
tively). Analyses of percentage variation by month
confirm that the growth of the epidemic wave in
the population can also be observed in occupation-
al data, although less significant. Analyses of daily
time series of fatalities in the general population -
which may be regarded as an indicator that is less
influenced by testing policies than other indicators
- show a trend that is consistent with occupational

data (see Figure 2).
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Figure 1. Daily series of new COVID-19 cases in the population (N), compensation claims applications (I) and the ratio
between the two parameters ((I/N) * 1,000) Moving average at seven days (MA7). Italy, March 1*-October 31,2020, Y axis

cut at 10,000 units
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Table 2 shows that the mean age of the individu-
als who submitted compensation claim applications
tor COVID-19 injuries to INAIL declined steadily
between March and July (passing from 47.7 years
in March to 43.1 years in July), then increased in
September and October (45.6 and 45.2 years, re-
spectively).

Such trend is consistent with the population data
reported by the surveillance system of the Italian
Ministry of Health and the Italian National Insti-
tute of Health (ISS) in collaboration with the Ital-
ian Regions. Gender ratio - the number of cases in
male workers over cases in female workers - reached
equality during the summer season, while a female
prevalence is observed in the previous months (0.46
males for each female submitting a compensation
claim application for COVID-19 injury in March)
and also in the following months (0.52 in October),
as shown in Table 2. Geographical distribution of
injured subjects by macro-area appears to be var-
ied during the summer season. Northern regions
(North-West and North-East) accounted for 80%

of the total number of compensation claim applica-
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tions for COVID-19 injuries in the initial phases
of the epidemic (81%, 78%, 82% in March, April,
and May, respectively), then reached about 50% in
August and September (55% and 42% respectively)
and rose again to 59% in October (Table 3).

Figure 3 shows distribution by job for each
month. Physicians who tested positive were 12.8%
in March, then the rate fell to a low point in July
and August (3.4% and 4.1%, respectively), and in-
creased again in October (8.6%). A similar trend is
observed for nurses and physiotherapists (41.9% in
March, 18% in August, 30.9% in October). Instead,
an opposite trend has been found for workers in cat-
egories other than health, education, and personal
care (“other jobs”, in Figure 3): 17.3% in March,
47.7% in July, and 20.3% in October.

DiscussioN

Epidemiological surveillance of risk factors is an
essential element for the development of epidemic-
control policies. It is crucial to identify the role of
each causal determinant in order to set up contain-

March, 2020

October, 2020

Figure 2. Daily series of COVID-19 deaths in the population and compensation claim applications. Moving average at seven

days (MA?7). Italy, March 1#-October 31*, 2020
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Table 2. Gender ratio, nationality, mean age at diagnosis of COVID-19 compensation claims applications by month. Italy,

March 1*-October 31%, 2020

Gender Nationality Age Opverall
Women Men  Gender Italian Not Not Mean Confidence
(F) ™M) ratio Italian ITtalian age Interval 95%
(M/F) burden

March 19,215 8,766 0.46 24,504 3,477 0.14 47.7 47.6 478 27,981
April 13,766 4,527 033 14571 3,722 0.26 459 457 460 18,293
May 2,854 969 0.34 3,062 761 0.25 45.8 45.5 46.2 3,823
June 652 262 0.40 718 196 0.27 45.3 44.6 46.1 914
July 276 236 0.86 349 163 0.47 43.1 42.1 44.2 512
August 402 410 1.02 542 270 0.50 43.5 42.7 44.3 812
September 969 702 0.72 1,420 251 0.18 45.6 45.0 46.2 1,671
October 7,780 4,018 0.52 10,460 1,338 0.13 45.1 449 45.3 11,798
Overall 45,914 19,890 0.43 55,626 10,178 0.18 65,304

Table 3. COVID-19 compensation claims applications by months and geographical area. Italy, March 1*-October 31%, 2020

North-West North-East Centre South and Isles Italy

N % N % N % N % N %

March 15,646 55.9 7,226 25.8 2,842 10.2 2,267 8.1 27,981 100.0
April 10,136 55.4 4,155 22.7 2,571 14.1 1,431 7.8 18,293  100.0
May 2,422 63.4 733 19.2 411 10.8 257 6.7 3,823 100.0
June 555 60.7 129 14.1 183 20.0 47 5.1 914  100.0
July 205 40.0 163 31.8 102 19.9 42 8.2 512 100.0
August 166 20.4 280 34.5 146 18.0 220 27.1 812  100.0
September 363 21.7 338 20.2 308 18.4 662 39.6 1,671 100.0
October 5,452 46.2 1,465 12.4 2,204 18.7 2,677 22.7 11,798 100.0
Overall 34,945 53.1 14,489 22.0 8,767 13.3 7,603 11.6 65,804 100.0

ment measures and evaluate their effectiveness (22),
especially against the effects of a virus we do not
have enough knowledge of in terms of epidemio-
logical and pathogenetic mechanisms (23). At pre-
sent, in Italy the COVID-19 microbiological and
epidemiological surveillance system, led by the Ital-
ian National Institute of health (ISS) (24), collects,
compares and analyses - in a continuous and system-
atic way - information on SARS-CoV-2 cases con-
firmed by molecular detection tests, which are car-
ried out in partner regional laboratories. Every day
each Region/Province transmits to the ISS data on
laboratory-confirmed SARS-CoV-2 cases. As part
of this surveillance system, the analysis of clusters
has enabled to identify 19,058 cases among health
workers in the period between 11 October and 11
November, i.e. 3.17% of the total number of cases

in the population in the same period (601,605). If

we consider the entire period from the beginning of
the pandemic, the rate is 5.4% (53,276 cases among
health workers, on 979,975 total cases) (25). The
issue of the spread of the infection among health
workers, especially in the initial phases of the pan-
demic, has been repeatedly stated by scientific litera-
ture and institutional communication (7). Such data,
with the identification of clusters in many other oc-
cupational contexts, such as slaughterhouses, food
processing industries, personal services and retail,
highlight the role of occupational risk as a deter-
minant for the spread of the COVID-19 pandemic
(10, 26). Furthermore, it is reported that prisons
(27), homeless conditions (28), and migrants are as-
sociated with specific risks of infection (29). A spe-
cial surveillance system for the identification of the
circumstances leading to infection at work, based on
individual anamnestic analysis, would be instrumen-
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tal for a systematic monitoring of risks, for the eval-
uation of the effectiveness of containment measures,
and for pandemic spread prevention (13).

For work-related SARS-CoV-2 risk, INAIL is in
charge of workers protection and collects injury-at-
work certificates from physicians according to art.
42, clause 2, of the Italian Decree Law of 17 March
2020 n.18, and grants insurance protection. For the
insurance aspect, as extensively reported in the offi-
cial documents (30), INAIL recognizes COVID-19
infection as an occupational injury, thus aligning
infections with accidents. The research data in this
study refer only to compensation claim applications.
A more comprehensive assessment of the phenom-
enon, including cases verified by INAIL, will be
possible when the administrative and medical pro-
cedure for each application will be complete. Fur-
thermore, INAIL data are a subset of the phenom-
enon observed in general population, because many
occupational sectors are excluded from INAIL
insurance protection. Such categories also include
more risk-exposed workers, such as family physi-
cians, self-employed physicians, pharmacists, Red
Cross and Civil Protection volunteers. It should also

be noted that the age structure of the working pop-
ulation is very different from the age structure of the
general population, as it does not include retirees,
who are generally older and more fragile. Further-
more, compensation claims applications data cannot
allow at this stage to distinguish the different stage
of the disease (infection, serious illness, death) and
to evaluate the interplay between individual, demo-
graphic, social and occupational risk factors.
Despite these limitations, data obtained from
compensation claim applications for COVID-19
injuries may help to understand the dimension and
trend of occupational risk during the current pan-
demic. Daily time series analyses of compensation
claim applications for COVID-19 injuries show
that work-related risk was more prevalent in the ini-
tial phases of the pandemic, and then gradually de-
creased after March 2020. In particular, the “second
wave” affected workers to a lesser extent. One reason
might be the implementation of remote work in
many working sectors. It is also possible to hypoth-
esize that the containment measures adopted since
April and May have led to mitigation of risks at the
workplace, also during the “second wave”. In health
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care working places, it seems that the introduction
of safety protocols after the first weeks of the pan-
demic have significantly reduced the risk of infec-
tion among health workers, as confirmed by the ISS
surveillance system data. Prevention measures have
been gradually implemented also in trade and per-
sonal care sectors. The marked reduction in the oc-
cupational portion of COVID-19 cases compared
to the general population, dropping from 26.7%
in March to 3.2% in October 2020, is remarkable.
This should be interpreted also in the light of the
increased number of diagnostic tests, depending on
higher availability of diagnostic tools, and of more
effective prevention at work. The availability of di-
agnostic tools has increased significantly: in March,
around 20,000 tests were carried out each day, and
only on symptomatic subjects, while in October al-
most 200,000 tests were carried out each day, and
also on people in close contact with a confirmed
case. This fact should be taken in due considera-
tion, as indicated by the scientific community and
institutional communication, for the assessment
of the epidemic curve of new cases in population,
whose interpretation becomes more complex be-
cause of the different pool of tested subjects. Based
on this evidence, it has been decided to evaluate
time series of occupational injuries compared with
the curve of health effects. Among such effects,
daily time series of fatalities in population may be
a valid tool for analysis. If compared with compen-
sation claim applications, it is shown that the two
trends are consistent, with an increase during the
“second wave”, but to a limited extent compared to
the data for general population. It is necessary to
consider that other limitations are in place when a
comparison between compensation claims applica-
tions and general population data (incidence and
mortality) was performed: mortality and infection
are generally distanced by a lag of several weeks and
the age profile of general and working population
differ significantly. Data also show that, during the
summer season, the demographic profile of injured
subjects, based on the information submitted to
INAIL, includes decreased mean age at the time of
infection (in line with population data), equal gen-
der distribution, a significant portion of non-Italian
individuals, higher than in the other periods, and

a heavier burden in the central and southern Re-
gions. A comprehensive discussion of this statistical
evidence is difficult and it should involve an analy-
sis of changing patterns of workers distribution in
summer period. Nevertheless, it is plausible that the
overall prevalence of females among the subjects
with work-related infection is to be associated with
the number of women working in the healthcare
sector (physicians and nurses). The higher number
of non-Italian workers who contracted the infection
during the summer season is linked to the employ-
ment of foreign workers in seasonal jobs. Temporal
trends are very diverse across geographical areas,
with work-related infections in the Southern re-
gions beginning in summer. The changing gender
ratio, such as nationality and regional distribution
of compensation claims application in the different
period, may reflect differences in the occupations in
different periods. Such data are coherent with the
rise, during the same period, in the number of infec-
tions in some sectors, such as entertainment, hospi-
tality, restaurants. It should also be noted that cases
in physicians and nurses decreased significantly
during the summer, then rose again in connection
with the “second wave” in September and October.
Despite our study cannot estimate the distribu-
tion of occupational risk of COVID-19 (due to the
availability of compensation claims applications, but
not of acceptance rates, neither of exposed workers),
the demographic, occupational and territorial char-
acteristics of workers claiming for compensation is
a precious tool for identifying occupational groups
majorly involved and for monitoring the epidemic
evolution.

To conclude, data obtained from compensation
claim applications for COVID-19 injuries collect-
ed by INAIL enable to highlight the occupational
component as one of the major determinants for the
risk of infection. However, time series analyses re-
ferring to the first six months after the beginning
of the pandemic show a significant decrease in the
proportion of compensation claims applications
(compared with general population data). It is very
difficult to evaluate if this decreasing trend is the
effect of the implementation of prevention meas-
ures at the workplace (installing plexiglass, stainless
steel, or other barriers between workers, or between
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workers and customers, using rope and stanchion
systems to keep distance between employees, wear-
ing cloth face coverings proved to be effective and
to practice regular hand hygiene) and it is largely in-
fluenced by changes in the availability of testing. In
Italy the second wave, started in September, seems
to be less connected to the occupational risk than
the first one in March and April, but it is necessary
to consider that the curve of occupational injuries is
consistent with the curve of health effects, especially
with fatalities, on general population (that is not af-
fected by testing availability). It is essential to raise
awareness on prevention measures at the workplace.
There is also a need to go towards an occupational
surveillance system for COVID-19 infection, based
on patient anamnesis, to identify the ways in which
the infection may spread at work, and to assess pre-
vention measure effectiveness. Policies for vaccine
distribution will need to take into account the oc-
cupational categories, with an evidence-based epi-
demiological approach.
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