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ABSTRACT
Since the global pandemic caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
the etiological agent of a coronavirus disease 2019 (COVID-19) infection started, millions of people globally 
have become infected. It must not be forgotten that thousands of those affected are commercial or recre-
ational divers. A severe COVID-19 seriously affects the respiratory system and the pulmonary parenchyma 
but it may also involve the cardiovascular and the blood coagulation system. For this reason, many divers 
and hyperbaric medicine specialists are becoming increasingly concerned about a diver’s ability to safely 
return to diving after a SARS-CoV-2 infection. The article presents current guidelines for diving fitness health 
assessment after a COVID-19 both for active and prospective divers, with particular emphasis on the types 
of diagnostic procedures and tests to be performed in cases of asymptomatic infection with SARS-CoV-2 
as well as in patients who have recovered from a symptomatic COVID-19.
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INTRODUCTION
It has been over a year since the coronavirus disease 

2019 (COVID-19) pandemic broke out, but so far there have 
been no in-depth population-based studies on long-term se-
quelae of the disease, especially with respect to divers. How-
ever, a better understanding of clinical and radiological 
signs and symptoms of the disease allowed researchers 
to formulate a list of guidelines for medical assessment of 
divers who recovered from a COVID-19 infection in order 
to evaluate whether or not they can safely return to scuba 
diving. Understanding the pathophysiology of COVID-19 is 
critical to ensuring diving safety; the infection does not only 
increase the risk of pulmonary barotrauma and arterial gas 
embolism, but it also raises the susceptibility to decompres-
sion sickness or pulmonary edema due to cardiological, 
pulmonary and hematological changes. In fact, the ongoing 
COVID-19 pandemic may contribute to improving the quality 
of diving fitness health assessment [1–4]. 

The regulations applicable to commercial diving are clear: 
it is within the competence of an employer to refer a diver who 
has had a COVID-19 infection for fitness to dive re-assess-
ment. The employer is legally bound to refer their employee 
for periodic examination by an occupational health physician 
certified as a diving doctor in order to identify or reduce any 
potential risk of sequelae associated with the severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) infection 
and, if there are no contraindications, to issue a certificate 
of medical fitness to dive. Regrettably, there is no such re-
quirement for recreational divers. Recreational divers who 
tested positive for COVID-19 should be recommended consult 
a competent specialist out of concern for their own safety.

RESPIRATORY COMPLICATIONS  
OF COVID-19

Symptomatic SARS-CoV-2 infection and a COVID-19 man-
ifest as a typical upper respiratory tract infection; in more 
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severe cases the infection progresses into a bilateral viral 
pneumonia often leading to death. Lung damage occurs due 
to a massive inflammatory reaction coupled with the injury 
caused by assisted mechanical ventilation, high airway 
pressure and exposure to hyperoxia [3, 4].

A chest X-ray or a computed tomography (CT) scan typ-
ically show ground-glass opacities, crazy paving pattern or 
peripheral (subpleural) parenchymal densities. Bilateral 
lesions are most pronounced on the 10th day of onset, and 
then they gradually disappear. The crazy paving pattern 
tends to resolve after approximately 4 weeks of onset, but 
the ground-glass opacities are likely to persist for a longer 
period. During the initial stage of the infection, 15–20% 
patients have normal chest radiogram; however, as the 
infection progresses, peripherally distributed multifocal 
densities and opacities, air space opacification (cavitation) 
and lymphadenopathy tend to occur. Radiograms performed 
at a later stage of the infection often reveal progressing 
pulmonary fibrosis. A severe COVID-19 infection leaves 
permanent radiological changes on a chest X-ray [5, 6].

It may be assumed that the long-term effects of COVID-19 will 
resemble the much better-studied complications of the SARS- 
-CoV-1 infection. Approximately 20% of patients, who recovered 
from a SARS-CoV-1 infection, had residual lesions on a chest 
X-ray and abnormal results of pulmonary function tests (Figs. 1, 2)  
3 weeks after recovery. The patients also complained of gen-
eral weakness, decreased exercise tolerance, shortness of 
breath and breathing difficulties. It was found that in patients 
who have recovered from a COVID-19 infection abnormalities 
revealed by pulmonary function tests appear to be a more 
sensitive indicator of lung damage than CT scanning [7]. Even 
as long as 140 days after the onset of first symptoms, some 
patients had persistent abnormalities on their chest CT scan, in-
cluding opacities, reticulation and air trapping (Figs. 3, 4) [3, 6].

If a COVID-19 infection turns out to have a similar course, 
we might expect that it will potentially have some negative 
effects on divers’ physical health, especially their exercise 
capacity. The load to the respiratory system during a dive, 
i.e. under hyperbaric conditions is obviously different from 
the respiratory load experienced in normal conditions, which 
is associated with increased breathing resistance of the 
regulator, the density of breathing gases and the depth of 
immersion. For this reason, in order to be able to safely 
return to scuba diving after a COVID-19 infection, a diver 
will have to demonstrate good exercise capacity. Also, it 
should be remembered that residual parenchymal lesions 
such as scars, calcifications, blebs or air trapping may be 
associated with an increased risk of a pulmonary barotrau-
ma [8]. Additionally, the lesions which have developed in 
the lung parenchyma and pulmonary vessels can facilitate 
the transfer of asymptomatic gas embolism to the arterial 
part of the circulatory system.

Figure 1. An X-ray image showing pulmonary lesions in mild  
COVID-19 (foci of peripheral parenchymal densities). Source: 
X-ray Laboratory at the St. Vincent de Paul Hospital in Gdynia

Figure 2. An X-ray image showing pulmonary lesions in severe 
COVID-19 (bilateral foci of massive and consolidated parenchymal 
densities). Source: X-ray Laboratory at the St. Vincent de Paul 
Hospital in Gdynia

CIRCULATORY COMPLICATIONS  
OF COVID-19

Although a COVID-19 infection manifests primarily as 
pneumonia, increasing data suggest that cardiac involve-
ment is also characteristic for the disease. So far, no car-
diovascular symptoms have been identified as specific for 
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Figure 3. A chest computed tomography scan showing lesions in 
mild COVID-19 (foci of small peripheral parenchymal densities). 
Source: X-ray Laboratory at the St. Vincent de Paul Hospital in 
Gdynia

Figure 4. A chest computed tomography scan showing lesions 
in severe COVID-19 (near complete involvement of the lung 
parenchyma, ground-glass opacity). Source: X-ray Laboratory at 
the St. Vincent de Paul Hospital in Gdynia

a COVID-19 infection. Cardiovascular involvement which 
occurs in the course of infection covers a wide spectrum of 

conditions including isolated increase in cardiac biomarkers, 
acute coronary syndrome, arrhythmias, myocarditis and 
pericarditis [1, 3]. Post-mortem examinations revealed that 
heart damage was not directly attributable to SARS-CoV-2, 
but rather that it was secondary to systemic inflammation 
and hypercoagulable states which occurred in the course of 
the infection. The virus has, however, been found in the vas-
cular endothelium, suggesting direct invasion. Between 8% 
and 28% of the infected individuals showed elevated cardiac 
biomarkers — troponin and B-type natriuretic peptide, which 
was associated with higher mortality from COVID-19 [1, 9].

Both commercial and recreational diving will require 
a work rate of 6–7 MET (which is approximately 21 mL 
O2/kg/min), or higher in typical emergency situations. Cur-
rently, the guidelines recommend at least 10 MET for com-
mercial divers (approximately 35 mL O2/kg/min) and 6 MET 
for recreational divers. It is advisable, however, that divers 
should be required to reach the rate of 13 MET; this would 
be a good reserve in case of an emergency [2]. It is important 
that divers who had recovered from a COVID-19 infection 
undergo a thorough cardiological evaluation. Apart from 
electrocardiogram and echocardiogram, an exercise tol-
erance test to estimate maximum oxygen consumption 
should be performed. Oligosymptomatic cardiac inflamma-
tion could be unmasked by a higher physical effort and the 
stress associated with diving, thus resulting in dangerous 
arrhythmias or decompensated heart failure [2, 4]. 

THROMBOEMBOLIC COMPLICATIONS  
OF COVID-19

Coronavirus disease, unlike other conditions of a similar 
type, was found to significantly increase the susceptibility to 
venous thromboembolism. COVID-19 has been widely report-
ed to cause hypercoagulable states and elevated levels of 
D-dimers and troponins, which are associated with a much 
worse prognosis. In its acute phase, the disease may induce 
a number of thromboembolic complications as well as acute 
coronary syndrome [3]. In light of the above, the question aris-
es whether or not the hypercoagulable state would predispose 
a diver who had COVID-19 to decompression sickness, which 
is considered a generalized inflammatory and pro-thrombotic 
condition. It seems unlikely that the hypercoagulable state 
could persist after the acute phase of the disease is over 
and when a patient has fully recovered from the infection [4].

CURRENT RECOMMENDATIONS  
FOR DIVERS AFTER COVID-19 

According to the current guidelines, a person can-
not be medically cleared to scuba dive if they have had 
a cough, shortness of breath, difficulty breathing, fever, 
chills, myalgia, a loss of smell or taste within 14 days prior 
to a dive session [2]. The clinical criteria for the diagnosis 
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of a COVID-19 infection include at least two of the above 
symptoms, regardless of the result on a polymerase chain 
reaction or antibody test for SARS-CoV-2 [10]. Depending 
on its severity, COVID-19 infection has been classified into 
four categories (Table 1).

Because COVID-19 is a systemic disease which can 
involve multiple organs and is likely to cause long-term 
respiratory and cardiovascular complications which may 

potentially affect a divers’ physical health and diving safety, 
it is strongly recommended that all divers who have recov-
ered from a COVID-19 infection should undergo a compre-
hensive diving health assessment before they return to 
scuba diving. The spectrum of diagnostic tests which are 
necessary to evaluate an individual’s health and fitness to 
dive will primarily depend on the course and the severity of 
a COVID-19 infection (Table 2).

Table 2. Recommendations for diving fitness health assessment after COVID-19 for commercial and recreational divers [4]

Category COVID-19 Tests

0 Asympto-
matic

Initial/periodic exam by specialist of hyperbaric medicine/diving doctor
Chest X-ray only, if required by specialist of hyperbaric medicine/diving doctor
No additional testing required

1 Mild Initial/periodic exam by specialist of hyperbaric medicine/diving doctor
Spirometry
Chest X-ray (PA and lateral)
Chest CT, if abnormal chest X-ray
If unknown or unsatisfactory exercise tolerance, performing exercise tolerance test with oxygen saturation

2 Moderate Initial/periodic exam by specialist of hyperbaric medicine/diving doctor
Spirometry
Chest X-ray (PA and lateral)
Chest CT, if abnormal chest X-ray
Electrocardiogram
Echocardiogram
If unknown or unsatisfactory exercise tolerance, performing exercise tolerance test with oxygen saturation
Investigation and treatment of any other complications by specialist of hyperbaric medicine/diving doctor

3 Severe Initial/periodic exam by specialist of hyperbaric medicine/diving doctor
Spirometry
Chest X-ray (PA and lateral)
Chest CT, if abnormal chest X-ray
Electrocardiogram
Repeat cardiac biomarkers (troponin or CK-MB and BNP) to ensure normalization
Echocardiogram
Exercise echocardiogram with oxygen saturation
Investigation and treatment of any other complications by specialist of hyperbaric medicine/diving doctor

BNP — B-type natriuretic peptide; CK-MB — creatine kinase MB fraction; CT — computed tomography; PA — postero-anterior; X-ray — X radiation, radiograph

Table 1. Classification of COVID-19 [4]

Category COVID-19 Symptoms

0 Asympto-
matic

No clinical symptoms
Positive screening PCR or antibody test

1 Mild Mild clinical symptoms
No health care or outpatient treatment only
Without evidence of hypoxemia, not required supplemental oxygen
Chest X-ray or CT scan normal or not required

2 Moderate Clinical symptoms with hypoxemia required supplemental oxygen
Abnormal chest X-ray or CT scan
Hospital treatment not required intubation and assisted mechanical ventilation
Normal cardiac work including normal electrocardiogram and cardiac biomarkers (troponin or CK-MB and BNP)

3 Severe Hospital treatment required intubation and assisted mechanical ventilation
Cardiac involvement (abnormal electrocardiogram or echocardiogram, or elevated cardiac biomarkers:  
troponin or CK-MB and BNP)
Thromboembolic complications (pulmonary embolism, deep vein thrombosis, or other coagulopathy)

CK-MB — creatine kinase MB fraction; CT — computed tomography; BNP — B-type natriuretic peptide; PCR — polymerase chain reaction; X-ray — X radiation, radiograph
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The recommendations of the European Underwater and 
Baromedical Society (EUBS) and the European Committee for 
Hyperbaric Medicine (ECHM) [4] with respect to recreational and 
commercial diving after SARS-CoV-2 pandemic are as follows:

	— divers who have tested positive for COVID-19, but 
were asymptomatic, are recommended to wait at least 
1 month before they return to diving; 

	— divers who had symptoms of a COVID-19 infection, but 
did not require hospital treatment, should wait at least 
three months before having their fitness to dive as-
sessed by a hyperbaric medicine/diving doctor; 

	— divers with a COVID-19 infection who required hospital 
treatment due to pulmonary symptoms are recommend-
ed to wait at least 3 months before having their fitness 
to dive assessed under the supervision of a hyperbaric 
medicine/diving doctor; their fitness to dive examination 
should include a full lung function evaluation, including ex-
ercise tolerance test with oxygen saturation and chest CT; 

	— divers with COVID-19 who required hospital treatment 
due to cardiac symptoms must wait at least 3 months 
before they can be examined by a hyperbaric medi-
cine/diving doctor; their fitness to dive assessment 
should include a full cardiac evaluation including echo-
cardiogram and exercise echocardiogram [11].
Commercial divers who have developed symptoms of 

a COVID-19 infection and have abnormal test results should 
be declared ‘unfit to dive’, while recreational divers should 
be strongly discouraged from resuming diving activities. This 
especially applies to individuals with visible damage to the 
lung parenchyma, air trapping, heart damage or decreased 
exercise capacity [2]. Asymptomatic individuals who feel 
perfectly healthy but exhibit subtle radiographic changes and 
whose spirometry and exercise tolerance test results remain 
within the lower limit values should refrain from scuba diving 
for at least 3 months after recovery, until all pathological le-
sions disappear. Only then can the tests listed in Table 2 be 
repeated and a patient can be referred for re-examination by 
a hyperbaric medicine/a dive doctor who will assess whether 
or not they have any contraindications to scuba diving [4, 11].
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