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Abstract

The definition of COVID-19 as occupational disease follows the investigation of any other occupational disease
caused by an infectious agent. The risk is not equal for all occupations and the occupational physician has to
assess the working conditions to conclude a diagnosis of occupational COVID-19. In the pandemic context,
employees face also other occupational hazards. The high level of work load and the scarce resources lead to
stress, physical and mental exhaustion and irregular sleep. The protection measures, of undisputable benefit,
increase the risk for contact dermatitis. There is a high probability for medium and possible long term effects of
COVID-19, such as the post-traumatic stress disorder or the respiratory sequelae. These consequences need to
be acknowledged and properly manged by the medical team taking care of the patient. This review presents the
main characteristics of the occupational related disorders during and after the current pandemia.
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Romanian cases confirmed until the 4th of April.
The number continued to grow afterwards, as was
the number of registred cases in the communities.

Introduction

COVID-19 pandemic is currently the number one

public health threat and issue and the most prevalent
occupational disease in the healthcare area worldwide.
It has been diagnosed in 3,300 healthcare workers
in China (3,835 of the total cases) [1] and among
almost 20% of the [talian healthcare personnel [2].
Romania has already reported 812 COVID-19 cases in
healthcare workers, representing 12.8% of the total
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The rate of death among the healthcare workers was
0.24% (n=2/812) [3]. Obviously, the first priority of
healthcare system is preventing the occurrence of
new cases and recommending the most appropriate
cure of the existing therapies, without ignoring to
identify the features of this new occupational disease.
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The COVID-19 infection

The etiology of COVID-19 is well established. SARS-
COV-2is an RNA virus, anew member of the beta class
of coronaviruses. This class of coronaviruses includes
2 other strains that caused severe human respiratory
epidemics in the last decade, SARS and MERS. SARS-
COV-2 multiplies primarily in the respiratory tract
and binds to the ACE-2 receptor of the epithelial cells.
SARS-COV-2 has a higher affinity for ACE-2 receptor
than SARS-COV-1. This characteristic augments its
capacity of interhuman transmission [4].

There are three routes of SARS-COV-2 transmission:
by droplets from coughing and sneezing, the
most contagious way, by touch (direct contact)
and by aerosol transmission [S]. Sporadic cases of
transmission from asymptomatic carriers [6] and
a potential fecal-oral route were raised [7]; for the
latest route, the conclusive evidence is missing. The
susceptibility to infection is quasi-universal, as this
novel virus has a high tropism for human species and
there is no immune memory to work on its defence.
The reasons for the frequently mild cases in children
are not yet known.

In general, the contagiousness of any infection is
estimated by the basic reproduction number (Ro).
The Ro is the measure of the rapidity of the spread
of the disease within the population, estimated by
the number of infected persons arising from a single
contact case. Reports from China outbreak showed
a Ro for SARS-COV-2 of 2.13 - 3.33 [8] that is twice
higher than the Ro for the seasonal flu, but more than
4 times lower than Ro for measles [9].

The healthcare force is not the only population at
risk: any employee that has been in close face-to-face
contact with a client, infected with SARS-COV-2,
could claim an occupational source of the disease.
However, there is, definitely, a higher risk for working
in emergency units, medical departments, but, also, in
police and firefighter squads, in public transportation,
in the delivery of goods, or the cleaning services [10].

The clinical picture of COVID-19 is dominated by
fever, malaise and respiratory symptoms (cough,
dyspnoea and sputum production, hemoptysis being
a rare finding) [9]. Diarrhea is present in 2-50% of
the cases [7]. More rarely encountered symptoms are
headache or dizziness (12%), nausea and vomiting
(3.9%) [11]. The majority of cases are mild to
moderate, but acute respiratory distress syndrome,
septic shock, cytokine release syndrome and multi
organ failure might develop, significantly raising the
fatality rate [1].

A meta-analysis of the China epidemics reports

showed a fatality rate of 5% [11]. This figure is quite
diverse for the countries in Europe, ranging from
11.9% in Italy to 1.2% in Germany. This wide variation
largely reflects the number of tests performed inside
the population and the rapidity of social distance and
mitigation measures that were enforced [12].

The occupational disease diagnosis

Due to the high risk of exposure for the healthcare
workers at to the COVID-19, there is already a
shortage of qualified professionals to fight against
this disease. World Health Organization (WHO) has
issued a procedure of risk assessment for SARS-
COV-2 exposure. The management of this risk covers
questions related to possible household, travel and
work contamination [13].

Briefly, the WHO document states that the risk
assessment should include the occupation, the type
of health care facility and the number and types of
interactions or procedures performed on COVID-19
patients. If a healthcare worker had a face-to-face
contact, performed an aerosol-generating procedure
or had contact with the contaminated environment
from a COVID-19 patient, he should include in the
exposed category of workers. The risk assessment is
largely dependent on the degree of safety measures
that are taken and on the adherence to these
measures. If there is any answer indicating that
the personal protective equipment (including the
protocol of replacement), the hand hygiene, the
surface decontamination procedures were not always
followed as recommended, the person is included in
the high category risk. If the adherence to preventing
the SARS CoV2 infection is high, but procedures
generating aerosols are recommended, or there is a
splash of fluid from a COVID-19 patient, the worker
is, also, at high risk of exposure.

In terms of the Romanian recommendations,
these are far less detailed. The National Institute
of the Public Health states that only the healthcare
worker “that wore the standard individual protection
equipment (mask, gloves, face shield or goggles/
protective glasses for those performing procedures
that generate aerosols) are not considered a close
contact”’[14].

Given the specificities related to the possible routes
of SARS CoV?2 transmission and from the point of
view of standard occupational disease investigation
and diagnosis, COVID-19 is an infectious disease with
a high rate of occupational exposure. It is important
to clearly consider the occupational transmission,
because not all COVID-19 cases in healthcare

RJOM | 2020, Vol. 71, No. 1



Marina Ruxandra Otelea, Oana Cristina Arghir, Raluca Constantin, Agripina Rascu

workers are of occupational origin. The community-
transmitted viral infection requires a detailed history
to differentiate the occupational from the non-
occupational acquired disease.

The political measures to ensure compensation
for all medical personnel during this pandemic,
particularly in those that are at high risk to become
infected, should not substitute the declaration of
COVID-19 as an occupational disease, because one
of the main purposes of this recognition means more
prevention and better control policy. The emergency
state imposes quick measures. Therefore, each case
should become a source of risk identification and
improvement of the medical procedures whenever
necessary.

The specificity of this new
occupational disease

Meanwhile, there are still some specificities of
the occupational COVID-19 disease that probably
should be classified in a broader category of
SARS-COV-2 related diseases. Until now, at
least 2 entities should be discussed: the burnout
syndrome and the occupational dermatitis.

The occupational burnout syndrome is an
emotional and physical exhaustion related to an
increased demand and/or inadequate resources.The
occupational burnout syndrome is an emotional
and physical exhaustion related to an increased
demand and/or inadequate These
occupational risk factors (both increase demand
and inadequate resources) are THE typical work
conditions during a pandemic outbreak. The topic is
of a high interest for preserving the individual health
but also for maintaining the quality of healthcare
and the avoidance of the medical errors [15].

The initial tool designed for the definition of
burnout was the Maslach Burnout Inventory. This
questionnaire included 3 subscales: “emotional
exhaustion”, “depersonalization” and “personal
accomplishment”, which were maintained in the 11th
revision of the WHO-International Classification of
Diseases definition of the syndrome [16]. The initial
questionnaire was developed for research purpose
and further on variants of it were developed, such as
the Oldenburg Inventory, the Copenhagen Burnout
Inventory) [17,18] adding new or subtracting/
replacing subscales. Recently new conceptual frames
were developed adding elements from the general
health questionnaire, cognitive defects [19] or
even proposing an organizational approach [20].

resources.
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The extreme physical exhaustion from work overload
and stress is a component of the Karoshi syndrome
covering both the cerebro-vascular disease orischemic
heart disease and the suicide from overwork. [21] As
the overwork increases the level of catecholamines,
the raised blood pressure [22] creates a state of
hypercoagulability [23] and predispose to life
threatening arrhythmia [24,25]. So, the ambulatory
monitoring for heart rhythm and blood pressure
[26] could be useful for the early diagnosis and the
prevention of the severe physical outcomes of burnout.

Currently, there are few published data on the
mental impact of healthcare workers treating patients
with COVID-19, requiring proper assessment and
management of cases and lessons from previous
epidemics might help. Nurses in areas with high
number of cases and front line healthcare workers,
developed more symptoms of depression and anxiety
and higher scores of insomnia severity index [27,
28] similar with those developed during the SARS-
1 epidemic [29]. The number of working hours,
anxiety and being the only child in the family were
closely correlated to the stress level in nurses. [30]

Beside the overload and scarce resources, there
are many changes in the medical procedures and
in the medical delivery of services: telemedicine

is increasing, recommendations for chronic
diseases is are differently prioritized, routine
interventions are postponed and different

medical societies have temporary updated their
recommendations for the medical care [31,32,33].
The relation between stress and infection is
far from reaching a consensus and conclusive
evidence. However, a certain contribution of
stress to vulnerability to infection was emphasized
[34] and a better emotion management and
resilience was found to be protective [35].
There are also several guidelines developed in order
to ensure a good management [36] (or to assist
healthcare workers [37] and these interventions
that mitigate stress should be implemented.

Occupational dermatitis

It is well known that medical personnel, particularly
nurses and doctors, have an increased risk of wet
dermatitis [38]. In normal circumstances, a limit
of < 2h/day of wet environment exposure and <
20 hand washes/shift are recommended [39,40],
but in the current situation these thresholds could
be easily exceeded for safety reasons. In order to
avoid contact transmission hand hygiene should
be done before touching a patient or performing
an invasive procedure, after potential exposure
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to patient’s fluids or after touching possible
contaminated surface or the patient. These rules
apply to all, no matter if wearing gloves or not.

Usage of disinfectants or detergents and prolonged
occlusion with gloves will make the hyperemia more
quickly visible. In fact, gloves wearing will raise the
superficial pH of the skin, impairing even more
the cutaneous barrier [41]. A systematic review
showed that the skin barrier impairment caused
by detergents/soaps increases with the duration of
gloves wearing [42]. Skin occlusion (due to gloves)
stimulates the absorption of non-polar liposoluble
substances and amplifies the irritative effect of some
substances (e.g. urea) [43].

In a Wuhan survey, 74.5% of the respondents
reported adverse skin reactions. In order of the
frequency (from highest to lowest) these symptoms
were: dryness, papules, erythema, maceration of the
hands, cheecks and nasal bridge [44].

In order to prevent dermatological disorders,
moistures and gels should be applied before the
protective equipment is used.

Maceration should be revealed (exposed to open
air) or treated with boric acid solution 3%, normal
saline or zinc oxide ointment. If contact dermatitis
occurs, corticoid treatment is recommended. A
complete description of the hand hygiene, the skin-
care measures after long term wearing of gloves, the
prevention of pressure injury caused by masks and
goggles, the treatment of delayed pressure urticaria,
contact dermatitis and other dermatological
conditions is available in the consensus published by
Yan et al in a recent number of Dermatologic Therapy
[45].

Is there a post- Covid-19 syndrome?

Many voices underline that life will change in
various aspects after this unprecedented challenge
humanity passes through. We don’t know this, but as
far as healthcare will be concerned, we can make some
reasonable assumptions.

The stressful working conditions will not end when
the epidemic will naturally come down. The opening
of the wards for both acute and chronic patients will
create further burden on medical personnel. The
postponed elective surgeries [32,33] will increase
the number of surgical procedures in the following
period of time. It is, also, possible that, in some
cases, the postponed intervention will increase the
severity of the disease. This will require more complex
therapeutic interventions.

The suddenly increase in telemedicine consultations

pushed doctors and patients to change behavior. It
will be a challenge for medical professionals to further
define how to continue this new type of encounter,
in which categories of patients or circumstances to
be applied, yet the gained experience during this
stressful period should be further evaluated. The
decisions for the reimbursement of services made by
insurance companies will influence the continuation
of a "time saving” pattern of work for both medical
providers and patients.

From previous epidemics, compared to patients,
healthcare workers confronting contagious diseases
had a significantly higher levels of stress, anxiety,
depression and posttraumatic stress one year after
the outbreaks [46]. Access to knowledge about the
natural history of a disease, a positive coping attitude
and social support are key elements for a better
outcome [47].

In terms of occupational medicine a post-traumatic
syndrome might be diagnosed in some patients
suffering from occupational COVID-19 that may
affect their short and medium term fitness for work
and social integration.

The long-term lung damage postCOVID-19 is not yet
defined but suspected, because similar fibrosis scaring
lesions have been documented in SARS and MERS
survivors [48,49]. The persistent lung abnormalities
on CT scan after the discharge from hospital are a
red flag for a future chronic lung disease. So, long-
term studies of follow-up investigations are needed
[49,50] and occupational physicians together with
pulmonologists should monitor the lung function and
the work for an early diagnosis of these complications.

Conclusions

The current COVID-19 pandemic will provide the
greatest number of occupational diseases during this
year and not only in healthcare workers. Occupational
physicians hope that administrative procedures will
not impede the recognition of occupational exposure
and keep open the dossier of reconsidering the
occupational significance in general.

Today, when the main focus is on prevention in
any workplace and community if necessary the
occupational medicine team should provide guidance
to employers and employees in accordance with the
international and national regulations.

Long-term health consequences of COVID-19 are
not well known. When the wave of the COVID-19
pandemic will pass, we have to continue the follow
up its consequences, to provide screening for
stress related disorders, for functional status of
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the respiratory disorders and to ensure the proper
management of the cases.
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