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Objectives: Ensuring access to care for all patientsdespecially those with life-threatening and chronic
conditionsdduring a pandemic is a challenge for all healthcare systems. During the COVID-19 pandemic,
many countries faced excess mortality partly attributed to disruptions in essential healthcare services
provision. This study aims to estimate the utilization of public primary care and hospital services during
the COVID-19 epidemic in Greece and its potential associationwith excess non-COVID-19 mortality in the
country.
Study design: This is an observational study.
Methods: A retrospective analysis of national secondary utilization and mortality data from multiple
official sources, covering the first nine months of the COVID-19 epidemic in Greece (February 26th to
November 30th, 2020), was carried out.
Results: Utilization rates of all public healthcare services during the first nine months of the epidemic
dropped significantly compared to the average utilization rates of the 2017e19 control period; hospital
admissions, hospital surgical procedures, and primary care visits dropped by 17.3% (95% CI: 6.6%e28.0%),
23.1% (95% CI: 7.3%e38.9%), and 24.8% (95% CI: 13.3%e36.3%) respectively. This underutilization of
essential public servicesdmainly due to supply restrictions such as suspension of outpatient care and
cancelation of elective surgeriesdis most probably related to the 3778 excess non-COVID-19 deaths
(representing 62% of all-cause excess deaths) that have been reported during the first 9 months of the
epidemic in the country.
Conclusions: Greece's healthcare system, deeply wounded by the 2008e18 recession and austerity, was
ill-resourced to cope with the challenges of the COVID-19 epidemic. Early and prolonged lockdowns have
kept COVID-19 infections and deaths at relatively low levels. However, this “success” seems to have been
accomplished at the expense of non-COVID-19 patients. It is important to acknowledge the “hidden
epidemic” of unmet non-COVID-19 needs and increased non-COVID-19 deaths in the country and ur-
gently strengthen public healthcare services to address it.

© 2021 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
Introduction

The COVID-19 pandemic poses enormous challenges on health
systems around theworld, testing their preparedness in controlling
the spread of the epidemic and managing its social and health
consequences in a constantly changing environment. As far as
healthcare services are concerned, this “dynamic preparedness”
challenge entails their ability to manage COVID-19 morbidity
hessaloniki, P.O. box 1689,
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effectively while ensuring unobstructed access to essential health
services for all non-COVID-19 patients.1

Keeping the appropriate balance among restrictive measures
for controlling the epidemic, shifting and scaling up healthcare
resources for treating COVID-19 patients, and sustaining essen-
tial healthcare services for all other patients are complex tasks.
During the pandemic, most countries have been reporting
serious disruptions in the delivery of services and low utiliza-
tion rates of even essential healthcare services,2 such as emer-
gency department attendances and all-medical hospital
admissions.3,4

These sharp declines in healthcare services utilization have
been interpreted in various ways. Some researchers suggest that
ghts reserved.
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such declines may reflect the lower incidence of certain diseases
during the pandemic, such as respiratory infections and car-
diovascular events due to reduced air pollution and behavioral
changes (more exercise, home-prepared meals) related to stay-
at-home orders, and fewer injuries from work and traffic acci-
dents related to social isolation measures such as lockdowns.4

Others suggest that the observed declines in services utiliza-
tion can be explained as the result of supply restrictions (e.g.
cancelation of elective care, repurposing of essential services
like intensive care units (ICU) to COVID-19 ones, and redeploy-
ment of health workers to COVID-19 clinics) and increased
barriers to access (e.g. patients not presenting to outpatient care
due to fear of infection, explicit instructions for patients to avoid
face-to-face clinical care, patients' difficulties in traveling to
healthcare facilities using public transport, and financial barriers
that hinder access to care). These problems may lead to delayed
or inadequate treatment of conditions that might result in
excess non-COVID-19 mortality.1e4

COVID-19 epidemic and public health and healthcare response
in Greece

The COVID-19 epidemic in Greece started on February 26, 2020,
with imported cases initially from Italy and later from Israel. The
early introduction of social distancing measures in early March
and the timely introduction of a general stay-at-home order
(lockdown) quickly resulted in the control of the first epidemic
wave of COVID-19, keeping infected, hospitalized cases and related
deaths at relatively low levels compared to other EU countries.5

After 42 days of lockdown, restrictive measures were gradually
withdrawn starting with the lifting of the stay-at-home order on
May 4, 2020, and the full restoration of cross-country mobility
(opening for travel and tourism) on July 1, 2020. The second
epidemic wave in Greece started in early August and slowly
escalated to an exponential increase in ICU cases and COVID-19
related deaths all through November and early December. In
response to this second severe epidemic wave, public health au-
thorities introduced a second nationwide lockdown on November
7, 2020.

The Greek healthcare system was heavily impacted by the
2008e2018 recession and the neoliberal Economic Adjustment
Programme that the country implemented as part of its loan
agreement with the “Troika”, a coalition of the International
Monetary Fund, European Commission, and European Central
Bank.6 Being ill-prepared and poorly resourced, the Greek public
healthcare system responded to the ongoing epidemic crisis by
ceasing most of its regular activities and redirecting available re-
sources to COVID-19 treatment in order to avoid being over-
whelmed by the sudden increase in the demand for care.5 During
the first epidemic wave on March 11, 2020, 10 days before the first
lockdown, elective surgeries and outpatient departments in public
hospitals treating patients with chronic diseases were suspended,
surgical departments and ICUs were repurposed for treating
COVID-19 patients, primary care centers downsized their clinical
activities due to the lack of guidelines and personal protective
equipment, and primary healthcare workers were redeployed to
NHS hospitals.5 These supply restrictions for non-COVID-19 pa-
tients were partly counterbalanced by the introduction of tele-
medicine and e-prescription services in early April and publicly
reimbursed referrals of non-COVID-19 hospitalized patients from
public hospitals to private clinics. Disruptions in public clinical
services were restored eventually in June. During the second
epidemic wave, on October 9, 27 days before the second general
lockdown, the above supply restrictions were gradually
reintroduced.
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Utilization of public healthcare services and excess mortality
in Greece

From January to November 2020, Greece experienced 74 days of
lockdown and almost 120 days of full or partial suspension of public
elective care services.

During these 9 months, according to nationwide aggregated
data from the Greek Ministry of Health, utilization of essential
public hospital services reduced significantly compared to the
average respective period of 2017e19. All-medical admissions in
public hospitals dropped by 17.3% (95% CI: 6.6%e28.0%), visits to
emergency and non-emergency public hospital departments
declined by 30.4% (95% CI: 18.2%e42.7%) and 33.3% (95% CI: 16.0%e
50.5%) respectively, while 23.1% (95% CI: 7.3%e38.9%) fewer surgical
procedures were carried out in public hospitals compared to the
control period (Fig. 1A, Supplementary Table S1).

It is estimated that approximately 3.9 million outpatient visits,
253 thousand admissions, and 108 thousand surgical procedures
have been missed in Greek public hospitals during the pandemic,
compared to the expected ones based on the pre-COVID-19 trends
(Supplementary Table S1).

These significant declines in hospital services utilization were
not counterbalanced by the increased use of primary care services;
visits to public primary care centers dropped by 24.8% (95% CI:
13.3%e36.3%) between January and November 2020 compared to
the control period (Fig. 1A, Supplementary Table S1).

The most significant declines in public health services utilization
(e.g. up to 81% reduction for non-emergency visits and65%decline for
surgeries) took place between MarcheMay and OctobereNovember
2020, periods that coincide with the cessation of elective services in
public hospitals and the introduction of social isolation measures
(Fig. 1A).

In Greece, according to weekly official data from the Hellenic
Statistical Authority, 6100 more deaths have been reported during
the period February 26 to November 29, 2020, compared to the
expected deaths based on the average respective period of
2015e2019 (Fig. 1B, Supplementary Table S2). In other words, the
observed all-cause deaths during the first two epidemic waves in
the country increased by 6.8% compared to the expected ones.

Of these excess deaths, 62% (3779 deaths) are not directly
related to COVID-19 infection. Themajority of non-COVID-19 excess
deaths (61.0%; 2305 deaths) occurred betweenMay 6 and October 6
(ISO weeks 19e41 in Fig. 1B).

Discussion

Excess mortality has been reported in several countries during
the pandemic. For example, during the first epidemic wave, Italy
and England were reporting excess deaths, 20% and 25% of which
respectively could not be directly attributed to COVID-19 infec-
tion.7,8 Excess non-COVID-19 deaths typically can either be related
to underreporting of COVID-19 deaths (especially if observed dur-
ing COVID-19 resurgences) and/or inadequatemanagement of non-
COVID-19 diseases.

In Greece, excess non-COVID-19 deaths represent the majority
(62%) of excess mortality reported during the first nine months of
the epidemic in the country. Most of these excess non-COVID-19
deaths took place during summer and autumndbetween the two
epidemic waves in the countrydwhen levels of SARS-CoV-2 spread
in the community were very low, suggesting that they cannot be
attributed to the under-certification of COVID-19 deaths.

In contrast, the sharp nationwide declines in the utilization of
essential public hospital and primary care services reported in this
study suggest that excess non-COVID-19 deaths in Greece are most
probably related to the inadequate treatment of chronic or life-



Fig. 1. (A) Public healthcare services utilization in Greece (Jan 1eNov 30, 2020), compared to the average respective time period of 2017e19 (B) Excess deaths in Greece (ISO weeks
9e48; Feb 22eNov 29, 2020), compared to the average respective time period of 2015e2019. Notes and Sources: (A) Authors' calculations are based on monthly aggregated data
from all public hospitals and public primary care centers in Greece, as reported by the Greek Ministry of Health. Data were grouped by the type of facility (hospital vs primary care)
and the type of service (emergency or non-emergency hospital visits, hospital admissions and surgical procedures, and total primary care visits), and utilization rates were
calculated for each month from January until November 2020. The control period covers the average monthly utilization rates during the period 2017e19. (B) Authors' calculations
are based on weekly data of all-cause deaths as reported by the Hellenic Statistical Authority and daily data of COVID-19 deaths as reported by the National Public Health
Organisation in Greece. Excess non-COVID-19 deaths were calculated by extracting COVID-19 deaths from total all-cause excess deaths. The control period covers the average
weekly all-cause deaths during the period 2015e19.
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threatening conditions. Earlier studies from Greece, using small
samples, have reported serious disruptions in the provision of
critical care, in line with this hypothesis. For example, studies from
Greek public hospitals and specific public hospital departments
have reported significant drops in cardiac surgical procedures9 and
significant drops in emergency department visits for patients with
critical conditions such as cancer, confirmed or suspected hemor-
rhage, and acute cardiovascular events.10

Future research (when data on causes of mortality become
available) will shed more light on the origin of the observed excess
mortality in Greece. However, this early evidence suggests that the
majority of excess deaths in the country are most probably asso-
ciated with the underutilization of public healthcare services dur-
ing the epidemic mainly due to supply restrictions and accessibility
barriers.

Greece's health response to the COVID-19 epidemic has often
been presented as a “success story”. However, these early findings
87
demonstrate how an ill-resourced health system, after years of
austerity, can lose balance while coping with a public health threat,
sacrificing access to essential health services for chronic patients
that mostly depend on them in order to cope with the epidemic.
Acknowledging this “hidden epidemic” of unmet non-COVID-19
healthcare needs and consequent excess deaths is of vital impor-
tance and urgency. Strengthening public hospital services provision
and scaling up primary healthcare are necessary prerequisites for
ensuring safe and unobstructed access to care for all patients,
including those with non-COVID-19 related conditions.
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