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Abstract
Introduction: During the first COVID-19 wave, a consider-
able decline in hospital admissions was observed world-
wide. Aim: This retrospective cohort study aimed to assess if 
there were any changes in the number of patients hospital-
ized for respiratory diseases in Greece during the first CO

VID-19 wave. Methods: In the present study, we evaluated 
respiratory disease hospitalization rates across 9 tertiary hos-
pitals in Greece during the study period (March–April 2020) 
and the corresponding period of the 2 previous years (2018–
2019) that served as the control periods. Demographic data 
and discharge diagnosis were documented for every pa-
tient. Results: Of the 1,307 patients who were hospitalized 
during the study period, 444 (35.5%) were males with a mean 
(±SD) age of 66.1 ± 16.6 years. There was a 47 and 46% reduc-
tion in all-cause respiratory morbidity compared to the cor-
responding periods of 2018 and 2019, respectively. The 
mean incidence rate for respiratory diseases during the 
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study period was 21.4 admissions per day, and this rate was 
significantly lower than the rate during the same period in 
2018 (40.8 admissions per day; incidence rate ratio [IRR], 
0.525; 95% confidence interval [CI], 0.491–0.562; p < 0.001) 
or the rate during 2019 (39.9 admissions per day; IRR, 0.537; 
95% CI, 0.502–0.574; p < 0.001). The greatest reductions (%) 
in the number of daily admissions in 2020 were observed for 
sleep apnoea (87% vs. 2018 and 84% vs. 2019) followed by 
admissions for asthma (76% vs. 2018 and 79% vs. 2019) and 
chronic obstructive pulmonary disease (60% vs. 2018 and 
51% vs. 2019), while the lowest reductions were detected in 
hospitalizations for pulmonary embolism (6% vs. 2018 and 
23% vs. 2019) followed by tuberculosis (25% vs. both 2018 
and 2019). Discussion/Conclusion: The significant reduction 
in respiratory admissions in 2020 raises the reasonable ques-
tion of whether some patients may have avoided seeking 
medical attention during the COVID-19 pandemic and sug-
gests an urgent need for transformation of healthcare sys-
tems during the pandemic to offer appropriate manage-
ment of respiratory diseases other than COVID-19.

© 2021 S. Karger AG, Basel

Introduction

The novel severe acute respiratory syndrome corona-
virus-2 (SARS-CoV-2), which is the coronavirus disease 
(COVID-19) causing agent, is a highly infectious viral 
pathogen that is accountable for the ongoing pandemic 
[1]. Regardless of COVID-19 incidence among different 
countries, recommendations on strict social contain-
ment/self-confinement led to unprecedented changes in 
daily life worldwide. At the same time that the global 
health community was focussing on bringing the spread 
of COVID-19 under control, with almost all of the coun-
tries instantly reorganizing their healthcare systems, con-
cerns were brought up about public health collateral 
damage. Reports from countries highly impacted by the 
pandemic, such as Italy [2] and the UK [3], suggested a 
considerable decline in acute coronary syndrome-related 
hospitalization rates and primary percutaneous coronary 
intervention admissions. Meanwhile, epidemiological 
findings from countries with low COVID-19 incidence 
during the first wave of the pandemic, including Greece, 
were comparable [4]. During this same period, in Nor-
way, a 29% reduction in the weekly number of admissions 
for stroke and 41% for transient ischemic attack during 
the 1st 7 weeks of the pandemic lockdown were observed 
[5], while admissions for heart failure in Italy were re-
duced by 70% [6]. In the USA alone, there was an overall 

42.8% reduction in admissions, varying from 23.7% for 
pancreatitis to 68.6% for chronic obstructive pulmonary 
disease (COPD)/asthma [7]. Possible explanations for 
such phenomena include the patients’ reluctance to seek 
medical care and more conservative management by 
healthcare systems. Last spring, we also observed a re-
markable reduction in the incidence of acute respiratory 
diseases [8, 9]. In the present study, we evaluate the rates 
of admissions in respiratory medicine departments in 
Greece during the 1st wave of the COVID-19 pandemic 
and compare them to the corresponding period of the 2 
previous years.

Methods

We conducted a multicentre retrospective observational co-
hort study in 9 respiratory medicine departments of tertiary hos-
pitals in Greece, in which we evaluated hospital admissions for the 
most common causes of respiratory disease, namely, COPD, lung 
cancer, asthma, pulmonary embolism, sleep apnoea, tuberculosis, 
interstitial lung disease (ILD), lower respiratory tract infections 
(other than COVID-19), fibreoptic bronchoscopy/fine needle bi-
opsy (FOB/FNB), or other causes (including but not limited to 
haemoptysis, pleural effusion, fever, or pulmonary oedema). Data 
were retrospectively collected for the period of March 1st to April 
30th during the COVID-19 outbreak in 2020 and the correspond-
ing 8-week control period in 2018 and 2019. The study was ap-
proved by the Ethics Committee of the University Hospital of Io-
annina.

The 1st confirmed case of COVID-19 in Greece was identified 
on February 26th, 2020, and by March 1st, 2020, there were only 7 
confirmed cases. During the 9-week period of our study, starting 
on March 1st, the Greek government authorities gradually en-
forced various measures: (1) March 10th, 2020: closure of all 
schools and universities and strict recommendation of self-con-
finement behaviour; (2) March 16th, 2020: lockdown of 80% of all 
business activities; and, finally, (3) March 23rd, 2020: drastic mea-
sures confining free mobility which were imposed until May 3rd, 
2020. Until April 30th, 2020, there were a total of 2,605 confirmed 
COVID-19 cases and 140 deaths in Greece [10].

During the study period (March–April 2020), the average daily 
COVID-19 incidence, throughout Greece, varied from 4 cases per 
day (March 1st, 2020) to 93 cases per day (April 2nd, 2020), declin-
ing to 18 cases per day on April 30th, 2020. From the 2,598 total 
confirmed cases with SARS-CoV-2, during the corresponding pe-
riod, 1,885 were admitted, mainly in hospitals that were trans-
formed into COVID-19 hospitals [10]. The hospitals, in which the 
study has held, received limited COVID-19 admissions and con-
tinued their regular operation. Except for polysomnography stud-
ies that were constrained in some centres, other elective and semi-
elective procedures (including FOB, CT-guided needle biopsy, or 
thoracoscopy) were available in these hospitals.

We compared hospitalization rates between the onset of the 
COVID-19 outbreak period in Greece (March 1st to April 30th, 
2020) and the 2 corresponding periods of 2019 and 2018, as well 
as the mean hospitalization rates. For each admission diagnosis, 
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we calculated incidence rates (IRs) by dividing the number of cu-
mulative admissions by the number of days for each time period, 
and, in addition, using Poisson regression models, we calculated 
the incidence rate ratio (IRR) for the COVID-19 period against the 
control periods. The alpha level of 0.05 was used to determine sta-
tistical significance. All statistical tests were 2-tailed. All analyses 
were done with Stata 14.0 (StataCorp LP, College Station, TX).

Results

Of the 1,307 patients who were hospitalized during the 
study period, 444 (35.5%) were males with a mean (±SD) 
age of 66.1 ± 16.6 years. Of these patients, 146 (11.2%) 
presented with COPD, 126 (9.7%) with cancer, 23 (1.8%) 
with asthma, 44 (3.4%) with pulmonary embolism, 56 
(4.2%) with sleep apnoea, 18 (1.4%) with tuberculosis, 26 
(2%) with ILD, 437 (33.4%) with infection, 72 (5.5%) to 
undergo FOB/FNB, and 359 (27.4%) with various other 
diagnoses. The number of admissions, total and for each 
respiratory reason in 2018–2020, is presented in Table 1 
and Figure 1.

There was a 47 and 46% reduction in all-cause respira-
tory morbidity compared to the corresponding periods of 
2018 and 2019, respectively. The mean IR for respiratory 
diseases during the study period was 21.4 admissions per 
day. This rate was significantly lower than either the rate 
during the same period in 2018 (total number of admis-
sions, 2,487; 40.8 admissions per day; IRR, 0.525; 95% 
confidence interval [CI], 0.491–0.562; p < 0.001) or the 
rate during 2019 (total number of admissions, 2,434; 39.9 

admissions per day; IRR, 0.537; 95% CI, 0.502–0.574; p < 
0.001), as well as to the mean hospitalization rate of 2018 
and 2019 (40.3 admissions per day; IRR, 0.531; 95% CI, 
0.497–0.568; p < 0.001).

The greatest reductions (%) in the number of daily ad-
missions in 2020 were observed for sleep apnoea (87% vs. 
2018 and 84% vs. 2019) followed by admissions for asth-
ma (76% vs. 2018 and 79% vs. 2019) and COPD (60% vs. 
2018 and 51%; vs. 2019), while the lowest reductions were 
detected in hospitalizations for pulmonary embolism (6% 
vs. 2018 and 23% vs. 2019) followed by tuberculosis (25% 
vs. both 2018 and 2019). Admissions for other respira-
tory infections were also remarkably reduced (23% vs. 
2018 and 20% vs. 2019). The number of admissions per 
day and the IRR were lower in 2020 than in either 2018 or 
2019 for each of the aforementioned diseases (p < 0.001), 
with the exceptions of pulmonary embolism (IRR, 0.936; 
95% CI, 0.621–1.412; p = 0.753 vs. 2018 and IRR, 0.771; 
95% CI, 0.521–1.144; p = 0.197 vs. 2019) and tuberculosis 
(IRR, 0.75; 95% CI, 0.407–1.382; p = 0.356 vs. both 2018 
and 2019) (Table 2).

Discussion/Conclusion

In this analysis from tertiary hospitals in Greece, we 
observed a significant decrease in respiratory disease hos-
pitalization rates during the 1st wave of the COVID-19 
pandemic. The documented reduction differed among 
diagnoses, the greatest being detected in admissions for 

Table 1. Demographics and clinical characteristics of patients in the COVID-19 (2020) and the 2 control periods 
(2018 and 2019)

Characteristic 2018 (N = 2,487) 2019 (N = 2,434) 2020 (N = 1,307)

Age, mean (SD), years 67.74 (15.94) 67.62 (15.4) 66.07 (16.58)
Female gender, n (%) 808 (35.5) 835 (36.7) 444 (35.55)
COPD, n (%) 363 (14.2) 302 (12.5) 146 (11.2)
Cancer, n (%) 202 (7.8) 199 (8.1) 126 (9.7)
Asthma, n (%) 96 (4.1) 112 (4.7) 23 (1.8)
Pulmonary embolism, n (%) 47 (1.9) 57 (2.3) 44 (3.4)
Sleep apnoea, n (%) 448 (18) 365 (14.9) 56 (4.2)
Tuberculosis, n (%) 24 (0.9) 24 (0.9) 18 (1.4)
ILD, n (%) 95 (4.1) 119 (4.9) 26 (2)
Infection, n (%) 566 (23.1) 551 (22.7) 437 (33.4)
FOB/FNB, n (%) 126 (4.9) 134 (5.6) 72 (5.5)
Other, n (%) 520 (21) 571 (23.4) 359 (27.4)

FOB/FNB, fibreoptic bronchoscopy/fine needle biopsy; COPD, chronic obstructive pulmonary disease; ILD, 
interstitial lung disease.
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Fig. 1. Number of admissions for various respiratory diseases in 2018, 2019, and 2020. COPD, chronic obstruc-
tive pulmonary disease; ILD, interstitial lung disease; FOB/FNB, fibreoptic bronchoscopy/fine needle biopsy.

Table 2. Number of admissions for various respiratory diseases in 2018, 2019, and 2020

Diagnosis Study period (IR) Control periods (IR, IRR [95% CI]; p value)

2020 (N = 1,307) 2018 (N = 2,487) 2019 (N = 2,434)

Total admissions 21.4 40.8, 0.525 (0.491–0.562); <0.0001 39.9, 0.537 (0.502–0.574); <0.0001
COPD 2.4 5.9, 0.402 (0.332–0.487); <0.0001 4.9, 0.483 (0.397–0.589); <0.0001
Cancer 2.1 3.3, 0.624 (0.499–0.779); <0.001) 3.3, 0.633 (0.506–0.791); <0.001
Asthma 0.4 1.6, 0.239 (0.152–0.378); <0.0001 1.8, 0.205 (0.131–0.321); <0.0001)
Pulmonary embolism 0.7 0.8, 0.936 (0.621–1.412); 0.753 0.9, 0.771 (0.521–1.144); 0.197
Sleep apnoea 0.9 7.3, 0.125 (0.095–0.165); <0.0001 5.9, 0.153 (0.116–0.203); <0.0001)
Tuberculosis 0.3 0.4, 0.750 (0.407–1.382); 0.356 0.4, 0.750 (0.407–1.382); 0.356
ILD 0.4 1.5, 0.274 (0.177–0.422); <0.0001 1.9, 0.218 (0.143–0.334); <0.0001
Infection 7.2 9.3, 0.772 (0.681–0.875); 0.0003 9.0, 0.793 (0.404–0.715); 0.0001
FOB/FNB 1.2 2.1, 0.571 (0.428–0.763); 0.0001 2.2, 0.537 (0.551–0.717); <0.0001
Other 5.9 8.5, 0.690 (0.604–0.790); <0.0001 9.4, 0.629 (0.502–0.574); <0.0001

The study period was defined as the time between March 1 and April 30, 2020, and the 2 control periods were the corresponding 
times in 2018 and 2019. CI, confidence interval; IR, incidence rate (number of daily admissions); IRR, incidence rate ratio; COPD, 
chronic obstructive pulmonary disease; ILD, interstitial lung disease; FOB/FNB, fibreoptic bronchoscopy/fine needle biopsy.
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sleep apnoea and the lowest for pulmonary embolism, 
suggesting variable patient and physician behaviours 
which depend on the nature and the emergency of the 
disease (postponement of scheduled sleep studies vs. sus-
tained emergency visits due to life-threatening symp-
toms).

Interestingly, hospitalizations for airway diseases 
(asthma and COPD) were significantly reduced, a finding 
that may reflect reduced exposure to aggravating factors 
due to self-containment, effective management in prima-
ry care, or even avoidance to visit hospitals due to the fear 
of COVID-19 infection. Additionally, the lockdown of all 
business activities and drastic measures confining free 
mobility which were imposed led to a concomitant reduc-
tion in air pollution and improvement of air quality index 
[11, 12], and this may have had an impact on the reduc-
tion in exacerbations of chronic airway diseases. Hospi-
talizations due to infectious diseases were noticeably re-
duced, indicating the decreased spread of other viruses 
such as influenza or RSV or even bacterial pathogens, 
possibly due to self-confinement, social distancing, and 
extensive use of facial mask and other protective mea-
sures. Hospitalizations due to subacute respiratory symp-
toms requiring investigation (lung cancer and ILD) were 
markedly reduced, plausibly due to the patients’ hesitance 
to request medical assistance. The fact that we did not ob-
serve a statistically significant reduction on admissions 
for tuberculosis (18 for 2020 vs. 24 for both 2018 and 
2019) may be partially attributed to the small incidence of 
the disease and also to the fact that the majority of the 
cases were likely attributed to secondary tuberculosis that 
would not be affected considerably by social distancing.

Recent data suggest a marked increase in mortality 
during the 1st wave of the pandemic that was not fully 
explained by COVID-19 cases alone in Europe [13] and 
worldwide [14]. The total mortality for the corresponding 
9-week period that we evaluated in the present analysis in 
Greece was 21,815 deaths, marginally higher than that in 

2018 (773 deaths; 3.54%) and 2019 (395 deaths; 1.81%) 
[15]. We cannot draw firm conclusions regarding respi-
ratory mortality as we do not have access to robust data 
on the causes of death in the areas that we have evaluated 
in the analysis.

Overall, the observed reduction in respiratory admis-
sions during the 1st COVID-19 wave in Greece raises the 
reasonable question of whether some patients avoided 
hospitalization or may have even died from various causes 
without seeking medical attention during the COVID-19 
pandemic. Our data suggest that there is an urgent need 
for the transformation of healthcare systems during the 
pandemic to offer appropriate management of respira-
tory disorders other than COVID-19.
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