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Abstract.

BACKGROUND: The COVID-19 pandemic is still ongoing, with rapidly increasing cases all over the world, and the
emerging issue of post COVID-19 (or Long COVID-19) condition is impacting the occupational world.

OBJECTIVE: The aim of this systematic review was to evaluate the impact of lasting COVID-19 symptoms or disability
on the working population upon their return to employment.

METHODS: Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Statements
we performed a systematic review in December 2021, screening three databases (PubMed, ISI Web of Knowledge, Scopus),
for articles investigating return to work in patients that were previously hospitalized due to COVID-19. A hand-searched
was then performed through the references of the included systematic review. A quality assessment was performed on the
included studies.

RESULTS: Out of the 263 articles found through the initial search, 11 studies were included in this systematic review. The
selected studies were divided based on follow-up time, in two months follow-up, follow-up between two and six months, and
six months follow-up. All the studies highlighted an important impact of post COVID-19 condition in returning to work after
being hospitalized, with differences based on follow-up time, home Country and mean/median age of the sample considered.
CONCLUSIONS: This review highlighted post COVID-19 condition as a rising problem in occupational medicine, with
consequences on workers’ quality of life and productivity. The role of occupational physicians could be essential in applying
limitations to work duties or hours and facilitating the return to employment in workers with a post COVID-19 condition.
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1. Introduction pandemic that has been burdening the world for the
last two years, from a healthcare, social, and eco-

In 2020, the Sars-CoV-2 virus (COVID-19) started nomic perspective.
spreading on a global scale, leading to a COVID-19 From an occupational medicine standpoint, the
impact COVID-19 had on the workplace has been
IThese authors contributed equally to the work. enormous ever since the start of the pandemic. Since
*Address for correspondence: Paolo Emilio Santoro. E-mail: the beginning of the COVID-19 emergency, work-
paoloemilio.santoro @unicatt.it. ers’ susceptibility to anxiety has been very high [1],
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because a shift occurred to the occupational risks
workers were exposed to, as Sars-CoV-2, a biological
agent, became a threat to employees worldwide [2].
Furthermore, various workplaces have been affected
by the shift from presence to remote working, with
a change in work dynamics, duties, and hours, in
order to reduce transmission of the virus in the work-
place and grant the workers the possibility to continue
to work safely from their homes [3]. Working from
home was not a viable option for all professions,
and many essential workers had to keep working
in presence despite the COVID-19 pandemic. Many
essential workers, and particularly healthcare work-
ers, have been overloaded with work since the start
of the COVID-19 emergency, causing an increase in
work-related stress and a decrease in general wellbe-
ing, with an important impact on essential workers’
quality of life [4].

This far, the impact of COVID-19 on workers has
been evident where working from home and essential
workers were concerned, but it is not limited to this.
An emerging occupational impact of the pandemic is
the post COVID-19 (or Long COVID-19) condition,
defined by the World Health Organization (WHO)
as a condition that: “occurs in individuals with a his-
tory of probable or confirmed SARS CoV-2 infection,
usually 3 months from the onset of COVID-19 with
symptoms and that last for at least 2 months and
cannot be explained by an alternative diagnosis. Com-
mon symptoms include fatigue, shortness of breath,
cognitive dysfunction but also others and generally
have an impact on everyday functioning. Symptoms
may be new onset following initial recovery from an
acute COVID-19 episode or persist from the initial
illness. Symptoms may also fluctuate or relapse over
time” [5].

According to new estimates by the American
Academy of Physical Medicine and Rehabilitation
dashboard [6], 23,689,349 million Americans live
with Long COVID-19 condition, about 30% of the
surviving cases. This alarming data highlights a sec-
ondary public health emergency, due to the medical
costs that these patients must incur in, but especially
due to the influence that these persistent symptoms
may have on their productivity or ability to work, as
highlighted by the research of Tabacof et al. [ 7] where
the sample of the population taken into consideration
has a median age of 44 years.

Furthermore, the impact of COVID-19 has been
evaluated mostly in terms of the number of cases,
deaths, and admissions to intensive care unit; how-
ever, the long-term effects, especially in relation to

public health and occupational costs, must also be
considered. As reported in the Swedish study by
Palstametal. [8], 11,955 people were subject to recur-
ring sick-leave due to COVID-19 and the physical
and psychological functions of the surviving workers
were significantly worse than the healthy population,
as highlighted in Liao et al.’s [9] study on the long-
term effects of COVID-19 on hospitalized healthcare
workers, one year after discharge, in Wuhan.

With a rapidly increasing in COVID-19 cases,
the postcritical illness management is gaining more
and more importance; patients recovering from
COVID-19 often have residual impairments, both on
laboratory exams and in functional scales, indicat-
ing that recovery from this illness, particularly for
patients that had to undergo hospitalization or Inten-
sive Care Unit (ICU) stay, might not be without
complications and lasting symptoms [10]. Further-
more, according to Perez-Gonzalez et al. [11], Long
COVID-19 symptoms are more common in hospital-
ized than non-hospitalized patients (52.3% vs 38.2%)
and Bellan et al. [12] reported that long-term sequelae
in patients hospitalized for SARS-CoV-2 pneumonia
may persist in about 40% of patients one year after
discharge. For this reason, the aim of this systematic
review was to investigate return to work in patients
after undergoing a hospital stay due to COVID-19.

As highlighted by a systematic review and meta-
analysis conducted before the COVID-19 pandemic,
return to work after postcritical illness is often
delayed (33% at 3 months, 55% at 6 months, and
56% at 12 months) or does not happen at all, causing
an impact in the overall quality of life among sur-
vivors [13]. As the timeline of the pandemic expands,
the post COVID-19 condition is becoming ever more
impactful on occupational medicine, as the number of
workers affected by it is increasing steeply. The aim
of this systematic review is to evaluate the impact of
COVID-19 postcritical illness on workers, assessing
how many patients have returned to work, after hos-
pitalization or ICU stay, at the time of the follow-ups
performed in the included studies.

2. Methods

The systematic review was performed follow-
ing the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) Statements
[14] in December 2021. The PRISMA Statements
suggest to perform the search across multiple
databases; therefore, we have chosen three databases
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due to their relevance in the medical and biomedical
fields and due to their bibliometric characteristics:
PubMed, ISI Web of Knowledge, and Scopus [15].
The query used to perform the bibliographic search,
was the following:

(Covid19 OR “Covid-19” OR “Sars-CoV-2” OR
Covid OR Coronavirus OR “long-Covid” OR “post-
Covid”)

AND

(negativ* OR recovery OR rehab*)

AND

(“return* to work*” OR “work resum*” OR
“return* work*”’)

The query was developed following the PICO
model, establishing the Problem (P) as COVID-19
illness, the Intervention (I) as recovering from the
acute illness (negative swab, recovery or rehabilita-
tion after post-acute illness) since our aim was to
evaluate chronic sequelae, as opposed to the acute
condition, and the Outcome (O) as returning to work
(or failing to return to work). Comparison (C) was not
applicable due to the aim of the performed review.

In order to perform a systematic search as inclusive
as possible, the hospitalization or ICU stay crite-
ria was not added to the bibliographic search, but
articles that did not included hospital patients were
excluded from the review by the researchers per-
forming the screening. We have chosen to investigate
return to work in patients who underwent a hospital
stay because of the scientific evidence that seems to
indicate higher post COVID-19 syndrome incidence
and higher COVID-19 sequelae in general, in patients
that underwent a hospital stay due to COVID-19 [7,
9,11, 12].

The sample size referred to for each study includes
the patients employed prior to COVID-19 accounted
for at follow-up, in order to only evaluate patients that
were in working age.

After retrieving the articles from all the selected
databases, duplicate removal and the initial screen-
ing by title and abstract was performed through the
website Rayyan [16], which allowed for articles to
be screened by the researchers independently, fol-
lowing triple blind methodology, in order to reduce
selection bias. The articles with primary data were
directly included in the review, while articles that
did not include primary data (review articles) were
screened to assess if any possible research article
included could fit into our systematic review. A
quality assessment was performed for the included
studies using the Newcastle-Ottawa Scale (NOS)
[17].

Concerning data extraction, two of the researchers
built a table using the Microsoft Excel software with
the data evaluated as important for the aim of this
systematic review, the tables were then integrated and
used to build a summary of our results (Table 1).

2.1. Inclusion criteria

The research was restricted to articles published
during the COVID-19 Pandemic (from December
2019), up to December 2021 (when the databases
search was performed) and included articles in Italian
and English languages. Inclusion criteria were met
if the articles investigated: ability to return to work,
partial ability to return to work, with duty or hours
limitations, or not being able to return to work after
being hospitalized due to COVID-19 at the time of
follow up.

2.2. Exclusion criteria

Articles not written in English or Italian languages,
or that did not mention post COVID-19 return to
work, were excluded from the systematic review.
Furthermore, based on the type of publication, non-
research articles were excluded (i.e.: commentaries,
letters, and editorials).

3. Results

The systematic search resulted in 263 relevant arti-
cles across the three databases (PubMed, ISI Web of
Knowledge, and Scopus). After removing duplicates
(121 duplicate articles), the initial search resulted in
142 eligible articles. The initial screening by title and
abstract resulted in a total of 121 excluded articles:
114 articles were excluded based on the addressed
topics; 7 articles were excluded according to the type
of publication.

The remining 21 articles were screened by full text;
all the articles were successfully retrieved. A total of
13 articles were excluded based on full text, leav-
ing 8 articles to be included based on full text: one
was a literature review, while the other 7 studies were
included in our systematic review (Fig. 1). The sys-
tematic review that was included in our screening [10]
had a different aim than our own, but results were
screened to see if any of the included articles men-
tioned return to work after COVID-19 hospitalization
and could fit into our aim as well. Four articles were
retrieved and included in this systematic review, for



Table 1
Studies included in the review sorted by follow-up time, and sample size (the number of patients evaluated at follow-up that were employed prior to COVID-19 illness). The table includes
authors, country, sample size, follow-up time, and relevant outcomes

Authors Country Sample Hospitalized (H) Mean age Follow-up  Returned to  Limitation to work Not able to return  Other outcome
size or Stay in (SD) or Median time same work,  duties/hours to work due (re-integration,
Intensive Care age (IQR) n (%) due to health to health job-change, etc.)
Unit (ICU) issues, n (%) issues, n (%) or did not respond
Robinson-Lane et al. [19] USA 233 H - 2 months 135 (57.9%) 24 (10.3%) 59 (25.3%) 15 (6.5%)
Chopra et al. [18] USA 195 H ME: 62 (50-72) 2 months 87 (44.6%) 30 (15.4%) 45 (23.1%) 33 (16.9%)
Monti et al. [20] Italy 28 ICU M: 56 (10.5) 2 months 8 (28.6%) 1 (3.6%) 19 (67.8%) 0
Zhao et al. [21] China 55 H M: 47.74 (15.49) 2-3 months 55 (100%) 0 0 0
Liang et al. [22] China 76 H M: 41.3(13.8) 3 months 69 (90.8%) - - -
Garrigues et al. [23] France 41 H M: 64.1 (16.1) 110 days 31(75.6%) — - -
15 ICU M: 59.6 (13.7) 7 (46.7%) - - -
Jacobson et al. [24] USA 22 (11) HJICU) M: 50.6 (15.1) 4 months - 7 (31,8%) - -
Hodgson et al. [25] Australia 114 ICU ME: 61 (51-70) 6 months - - 13 (11.4%) -
Lindahl et al. [26] Finland 71 H M: 60 (11) 6 months 55(77.5%) 4 (5.6%) 9 (12.7%) 3 (4.2%)
Carenzo et al. [27] Italy 45 ICU ME: 57 (51-61) 6 months 27 (60.0%) 6 (1.3%) 10 (22.2%) 2 (4.5%)
van Veenendaal et al. [28] The Netherlands 30 ICU ME: 62.5 (55.3-68.0) 6 months 3 (10.0%) 4 (13.3%) 13 (43.3%) 10 (33.4%)
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Fig. 1. PRISMA flowchart of the article selection process.
Table 2
Quality assessment of included studies through the Newcastle-Ottawa Scale
Authors Study design Newcastle Ottawa scale Overall quality
Selection Comparability Outcome assessment
Robinson-Lane et al. [19] Cross sectional 5 1 2 8
Chopra et al. [18] Observational cohort 5 1 2 8
Monti et al. [20] Prospective observational 5 1 2 8
Zhao et al. [21] Prospective observational 4 1 2 7
Liang et al. [22] Prospective observational 4 1 2 7
Garrigues et al. [23] Prospective case series 4 1 2 7
Jacobson et al. [24] Prospective cohort 5 1 2 8
Hodgson et al. [25] Prospective cohort 5 1 2 8
Lindahl et al. [26] Prospective observational 4 1 2 7
Carenzo et al. [27] Prospective case series 4 1 2 7
van Veenendaal et al. [28] Prospective cohort 5 1 2 8

a total of 11 included articles. Any conflict about the
inclusion or exclusion of the articles was resolved by
internal discussion between the researchers.

A quality evaluation was performed on the
included studies, using the NOS [17]; all the included
studies were at least at a good quality level on the scale
(7 points or higher) (Table 2).

Out of the 11 studies included in the review
(Table 1), 4 (36.4%) had a follow-up interval of six
months, 4 (36.4%) studies had a follow-up inter-
val between 2 and six months, while 3 (27.2%%)
had a follow-up period of two months. Three stud-
ies were performed in the USA (27.2%%), two
in Italy (18.2%), two in China (18.2%), one in
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Australia (9.1%), one in France (9.1%), one in Fin-
land (9.1%%), and one in the Netherlands (9.1%%).
Four studies (36.4%) had a sample of less than 50
people who were employed before suffering from
COVID-19, 4 studies (36.4%%) had a sample size
between 50 and 100 patients, whilst 3 (27.2%%) had
a sample larger than 100 workers.

3.1. Two months follow-up

Three studies had a follow-up time set at two
months [18-20]. Chopra et al.’s [18] and Robinson-
Lane et al’s [19] studies were conducted in the
USA and had a larger sample of patients that were
employed before being hospitalized due to COVID-
19; these studies highlighted that 44.6% and 57.9%
respectively of patients had returned to work. The
study by Monti et al. [20] was conducted in Italy and
had a smaller sample, less than 30 people, of patients
that underwent an ICU stay and at least one day of
invasive ventilation, and reported that only 28.6%
of the previously employed patients had returned to
work at the follow-up mark. Return to work at two-
months post illness was not without limitations to
work duties: Chopraetal. [18] highlighted that 15.4%
of people had resumed work but had limitations or
adjustments made in their work duties or hours in
order to go back to employment, Robinson-Lane et al.
[19] reported 10.3% of participants needing the same
adjustments, while this percentage was just 3.6% in
the study by Monti et al. [20]. The two USA studies
reported 23.1% and 25.3 respectively of the sample
not being able to return to work at the two months
mark due to health problems [18, 19], while this num-
ber was much higher in the Italian study (67.8%)
[20].

3.2. Follow-up more than two and less than six
months

Two of the studies were performed in China [21,
22]. Zhao et al. [21] conducted a study in China
with a follow-up between two and three months after
acute illness; the sample consisted in 55 hospitalized
patients; all of them had returned to their previous
work at follow-up. Liang et al. [22] performed a study
in China on 76 hospitalized patients, with a follow-up
at 3 months: 90.8% of patients (69) had returned to
work.

Garrigues et al. [23] performed a study on a total
of 56 patients, 41 hospitalized and 15 ICU patients,
and had a follow-up period of 110 days; 75.6% (31)

of hospitalized patients had return to work at the time
of follow-up, while only 46.7% (15) of ICU patients
had returned to work.

Jacobson et al. [24] performed a study in the USA
on 22 hospitalized patients, 11 of whom underwent
an ICU stay; the follow-up at 4 months highlighted
that 31.8% of patients (7) had limitations to their
work tasks due to health issues, but no other outcome
concerning work was evaluated.

3.3. Six months follow-up

Four studies had a follow-up period of six months;
the study performed by Hodgson et al. [25] had a
sample of more than 100 patients that stayed in ICU
for at least 24 hours, was carried out in Australia, and
reported that only 11.4% of workers were not back to
work at the six months mark, although the percentage
of workers requiring adjustments to their work duties
or hours was not investigated; the study also high-
lighted that 34% of participants had new problems
with mobility, 34% with pain and 43% with usual
activities. The other studies had smaller samples, two
of these studies, the one by Lindahl et al. [26] con-
ducted in Finland on hospitalized patients, and the
one by Carenzo et al. [27] conducted in Italy on
patients with a ICU stay of at least 72 hours, respec-
tively reported that 77.5% and 60.0% of employees
were back to work after six months; Carenzo et al.
also stratified patients not able to return to work based
on age, but found a similar rate for patients under and
over 57 years of age (76% and 74% respectively).
Van Veenendaal et al. [28] carried out a study in the
Netherlands, on 30 patients discharged from ICU, and
highlighted that only 10.0% of patients were back to
work at time of follow-up. Limitations to work duties
or hours upon returning to work after suffering from
COVID-19 were various in these studies (Table 1).
The percentage of patients not able to resume work-
ing at all at six months follow-up in the study Lindahl
et al. [26] it was 12.7%, in Carenzo et al.’s [27] it
was 22.2%, and in van Veenendaal et al.’s [28] it was
43.3%.

4. Discussion

The COVID-19 pandemic had a large impact
on workers’ quality of life, and on occupational
medicine in general. As the post COVID-19 or Long
COVID-19 becomes progressively more common,
the impact of this postcritical illness on occupational
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health should be considered and assessed. In this sys-
tematic review, we investigated the impact of post
COVID-19 on previously hospitalized patients, high-
lighting as outcomes the number of workers returning
to work, with or without limitations to work duties
or hours, or not returning to work, at the time of
follow-up.

The included articles had a follow-up period rang-
ing from two to six months, and a highly variable
return to work rate, ranging from 10.0% to 100.0%
(Table 1).

Time of follow-up seems to be an important fac-
tor in resuming work post COVID-19 hospitalization;
two of the included studies both investigated return to
work in Italian workers after undergoing an ICU stay,
with vastly different results: the study with a2 months
follow-up highlighted 28.6% of workers were back at
their job without duty or hours limitations [20], while
the same was true for 60.0% of patients of the study
with a 6 months follow-up [27], leading to believe that
arecovery, even if partial, is achievable over time.

The difference in the percentages of workers
resuming their job at follow-up might be because
of the sample included in these studies: both Monti
et al.’s study [20], with 28.6% of patients resuming
work at two months, and van Veenendaal et al.’s study
[28], with 10% of patients going back to their job at
six months, had a sample made up of only patients
from the ICU. As supported by scientific literature,
the post COVID-19 condition can cause fatigue or
dyspnea 7 months after hospitalization in about 70%
of COVID-19 patients, residual impaired cognition
in almost 70% of patients, and residual disability in
over 50% [29, 30]; psychiatric symptoms were even
higher, affecting over 90% of patients at six months
after discharge [31]. Residual impairments lasting
months after the acute COVID-19 illness would also
explain why some of the people returning to work
needed adjustments in their work duties or hours,
although the ability to return to work with limitations
could also be due to confounding factors (such as age
or comorbidity) that were not assessed in the studies.

Seven of the included studies reported residual dif-
ficulties upon returning to work [18-20,24,26-28],
both at the two and six months follow-ups, highlight-
ing how residual impairment is present in some of the
workers even upon returning to work, for atleast a few
months after suffering from COVID-19, influencing
their ability to perform the same duties as before or
causing a limitation in working hours. These results
highlight an impact of post COVID-19 not only in
returning to work, but also in the ability to perform

the same job as before, for months after the primary
illness.

While a difference between patients undergoing
a hospital or ICU stay seems present, with a higher
return to work in hospitalized patients compared with
those who underwent an ICU stay when populations
with similar characteristics were considered [23], a
definite conclusion cannot be drawn from the pre-
sented data, as a meta-analysis was not performed.

Some relevant differences in returning to work
were also observed based on the country the study
was performed in: the two studies with the highest
return to work rate were conducted in China on hos-
pitalized patients, with 100% [21] and 90.8% [22] of
patients returning to work at 3 months. In the two
studies conducted in the USA, return to work was
57.9% [19] and 44.6% [18] at a 2 months follow-up.
As for Europe, return to work was higher in France
(75.6% for hospitalized patients and 46.7% for ICU
patients) [23] and Finland (77.5%) [26], it was lower
in Italy (28.6% [20] at 2 months and 60.0% [27] at
6 months), and the lowest return to work rate was
found in the Netherlands’ study (10.0% of workers
were back after 6 months) [28].

A difference between countries seems clear, as
almost all of the Chinese workers were back at work
at the follow-up mark, and the percentage was also
high in the USA, considering the follow-up was only
2 months, compared with European countries, where
return to work was lower, or similar but with longer
follow-up periods. This is consistent with scientific
literature, seeing as many studies have underlined
that presenteeism (i.e.: working while sick) is com-
mon in Chinese workers [32-34]. The high rate in the
USA, on the other hand, might be influenced by the
healthcare system [35], as well as the fact that not all
employees are entitled to paid sick leave [36, 37].

However, is it important to note that the differences
observed between countries might at least partially be
due to the different mean age of the patients included
in the studies: the two Chinese studies, with the high-
est return to work percentage of patients, also had
the lowest mean age (47.74 for Zhao et al. and 41.3
for Liang et al.). In all the other studies included in
the review, mean or median age was between 50 and
65 years of age, so the age gap, however small, may
have played a difference in return to work, leading to
assume both the cultural and social aspect as well as
the age aspect might have played an important role.

The number of workers not being able to resume
their job due to being hospitalized because of
COVID-19, is going to have a massive impact on the
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world’s working population. Post COVID-19 condi-
tion is a rising problem in occupational medicine and
should be thoroughly assessed in further studies.

This systematic review has some strengths and lim-
itations. A systematic approach was used to search the
three chosen databases following the PRISMA State-
ments, and selection of the articles was performed by
three researchers following triple blind methodology.
However, only articles in English or Italian languages
were included in the review, and articles not focus-
ing on return to work might have been left out, for
this reason a hand-search was performed on the sys-
tematic review included that, albeit with a different
aim than our own, also included articles that briefly
mentioned return to work. Furthermore, the included
studies did not consider which COVID-19 variant
the patients were infected by, therefore we could
not take into account the different effect of different
variants on returning to work after COVID-19 dis-
ease. The Newcastle-Ottawa Scale used for Quality
Assessment of the included studies has shown some
consistency problems and is a tool highly dependent
on operator [38, 39], therefore, quality assessment
may have shown different results if performed by a
different research group.

5. Conclusions

Post COVID-19 condition is a rising problem in
occupational medicine, and the impact it has on the
workforce is rapidly increasing. This review high-
lights how ability to return to work seem to increase
over time, as it was higher in studies performed in the
same Country but with a longer follow-up; it depends
on the Country the patients are from, as notable dif-
ferences were present; return to work was also higher
for younger workers.

This review highlighted the impact of this condi-
tion on a global scale, underlining that many workers
are not able to resume prior employment, due to
health conditions, with an impact on the workforce
that cannot be overlooked. Further studies are needed
to assess this upcoming issue. From an occupational
medicine perspective, occupational physicians could
facilitate the process of returning to work, by accom-
modating the work situation, in order to facilitate the
transition back to employment in workers with a post
COVID-19 condition.
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