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Introduction:
After-Action Reviews (AARs) are healthcare management tools
applied to evaluate responses to public health emergencies,
identifying best practices and challenges. They are included in
the International Health Regulations (IHR) and recommended
by the World Health Organization (WHO). The aim of this
study was to adapt the WHO AAR guidelines to assess the
response during the COVID-19 first epidemic wave (February
22nd-May 3rd, 2020) at San Raffaele Scientific Institute, a large
university hospital in Milan, Italy. The hospital treated 951
patients and underwent massive re-organization.
Methods:
We developed a hospital-oriented AAR based on the key-
informant interview format. After establishing an AAR
planning and analysis team, an ad-hoc questionnaire was
designed to explore four areas: i)Staff management; ii)Logistics
and supplies; iii)Diagnosis and clinical management;
iv)Communication. The questionnaire was used to support
36 semi-structured interviews of professionals with executive,
clinical, technical and administrative roles within the hospital.
Results:
The hospital response was rated as overall effective and
sufficiently prompt. Participants stressed the key roles played
by: i)strong governance and coordination; ii)readiness and
availability of healthcare personnel; iii)multidisciplinary model
of care based on levels of intensity. Major challenges concerned
communication strategies and staff training. In addition,
participants highlighted the need for greater collaboration
among hospitals and primary care services.
Conclusions:
This study represents one of the first applications of an AAR to
the COVID-19 emergency and to the hospital setting. The tool
provided San Raffaele’s hospital management with a multi-
layered analysis of the emergency response that informed the
critical planning for next phases of the pandemic response. The
tool can be adapted to other settings to pursue continuous
operational improvement.
Key messages:
� After-action reviews are healthcare managements tools used

to to evaluate a country or government’s response to
infectious disease outbreaks, environmental or natural
disasters and societal crises.
� After Action Reviews can be adapted or scaled for other

settings to pursue continuous operational improvement and
support preparedness strategies for future public health
emergencies.
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Background:
Reduced and delayed presentations for non-COVID-19 illness
during the COVID-19 pandemic have implications for
population health and health systems. The aim of this study
was to quantify and characterise changes in acute hospital
healthcare utilisation during the first wave of COVID-19 in
Ireland to inform healthcare service planning and public health
policy.
Methods:
A retrospective, population-based, interrupted time-trend
study was conducted, using two national datasets, from 6th
January to 5th July 2020.
Results:
Comparison between time periods pre- and post-onset of the
COVID-19 pandemic within 2020 showed that there were
81,712 fewer Emergency Department (ED) presentations (-
18.8%), 19,692 fewer admissions from ED (-17.4%) and
210,357 fewer non-COVID-19 hospital admissions (-35.0%).
Reductions were greatest at the peak of population restrictions,
at extremes of age and for elective admissions. In the period
immediately following the first wave, healthcare utilisation
remained below pre-COVID-19 levels however, there were
increases in emergency alcohol-related admissions (Rate Ratio
1.22, 95% CI 1.03, 1.43, p-value 0.016), admissions with self-
harm (Rate Ratio 1.39, 95% CI 1.01, 1.91, p-value 0.043) and
mental health admissions (Rate Ratio 1.28, 95% CI 1.03, 1.60,
p-value 0.028).
Conclusions:
Public health implications of delayed and lost care will become
fully apparent over time. In the short-term, backlogs in care
need to managed and population health impacts of COVID-19
and associated restrictions, particularly in relation to mental
health and alcohol, need to be addressed through strong public
health and health system responses, including the adoption of
a pandemic recovery plan. In the long-term, COVID-19 has
highlighted weaknesses in the health system and is an
opportunity to progress reform towards a universal, high-
quality, sustainable and resilient health system, capable of
meeting population health needs and responding to future
pandemics.
Key messages:
� The COVID-19 pandemic impacted non-COVID-19 health-

care utilisation in Ireland with evidence of delayed and lost
acute hospital care and increased need for emergency mental
health and alcohol services.
� Population health and health system recovery from COVID-

19 is a public health priority.
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Background:
Decreases in health service use were observed globally during
the COVID-19 pandemic. In the quantitative part of this
mixed-methods study, we documented similar trends in
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Switzerland, with a retrospective cohort study showing a 15-
20% decrease in general practitioner (GP) consultations/
chronic disease monitoring in spring 2020. These changes
need to be understood, particularly for individuals at risk of
COVID-19 complications, as many have conditions requiring
regular monitoring.
Methods:
With a mixed-methods design, we examine continuity of care
for at-risk groups (people: �65-years-old, with cancer,
diabetes, respiratory disease, etc.) between Mar-2020 and
Apr-2021. Following quantitative analyses, we qualitatively
studied changes in GP/patient practices thru semi-structured
interviews with 23 GPs and 36 at-risk patients. We here focus
on thematically analyzed qualitative results.
Results:
Qualitative data helped explain observed reductions in
consultations/monitoring: 1) some patients were discouraged
to seek care by official recommendations and/or GPs during
the first semi-shutdown; 2) some patients perceived GP offices
as closed/overburdened; 3) some patients feared contracting
coronavirus; 4) some patients sought alternatives to traditional
primary care consultations (e.g., tele-consultations, consulting
pharmacists/other professionals, self-reliance). Many patients
did not feel that there was discontinuity of their cares. GPs
commonly described feeling like an underutilized resource
during the pandemic and explained how they could have been
mobilized for population needs.
Conclusions:
During the first wave, there was a mismatch between 1) GPs’
reported availability/preparedness to adequately care for at-
risk patients, and 2) some GPs discouraging at-risk patients to
come for consultations, at-risk patients’ perceptions that their
care was not ‘‘urgent’’ in a pandemic setting, and patient
perceptions that GPs were otherwise unavailable/
overburdened.
Key messages:
� Qualitative data offer explanations for health service use

reductions during the COVID-19 pandemic.
� Results provide potential paths forward and highlight GP

views of being an underutilized resource.

Impact of COVID-19 on healthcare waste generation:
correlations and trends from a tertiary hospital

Jacopo Garlasco

J Garlasco1, A Canepari2, G Giacobone3, G Funicelli2, A Cotroneo2,
CM Zotti1
1Department of Public Health Sciences and Paediatrics, University of Turin,
Turin, Italy
2Medical Direction Department, ‘‘SS Antonio e Biagio e Cesare Arrigo’’
Hospital, Alessandria, Italy
3Logistics and Purveying Office, ‘‘SS Antonio e Biagio e Cesare Arrigo’’
Hospital, Alessandria, Italy
Contact: jacopo.garlasco@unito.it

Background:
COVID-19 has represented an emergency not only for the
sanitary issues, but also from the environmental and operative
perspective, with largely increased waste disposal due to non-
reusable personal protective equipment and packaging. This
study aimed at estimating the increase in healthcare waste
(HW) generation during the outbreak, based on data from a
tertiary hospital.
Methods:
From the purveying office statements of ‘‘SS Antonio e Biagio e
Cesare Arrigo’’ Hospital of Alessandria (Italy), monthly data
on HW generation from January 2015 to March 2021 were
retrospectively retrieved. Trend analyses were performed
through linear regression and the impact of COVID was
evaluated following the Interrupted-Time Series regression
model. Moreover, HW generation data were compared to the
proportion of patient-days and admissions due to COVID (out
of respective totals) through Pearson’s correlation test.

Results:
HW generation rose from a baseline of 35.9 � 3.8 tons/month
(2.4 � 0.2 kg per patient-day, kg/PD) in 2015-2019, to 46.3 �
6.0 tons/month (3.3 � 0.6 kg/PD) during the outbreak (2020-
2021), with a peak in March-April 2020. Segmented regression
showed that the already increasing trend was not appreciably
modified as for its slope, whereas a significant level change
could be detected between baseline and outbreak period
(+0.6 kg/PD, corresponding to a 28.6% increase compared to
baseline intercept, p < 0.001). HW generation was significantly
correlated to the proportion of admissions (p = 0.005,
R2=0.70) and patient-days (p = 0.006, R2=0.69) related to
COVID-19.
Conclusions:
The study showed a significant rise in HW generation in 2020-
2021, reasonably due to the COVID-19 outbreak. Moreover,
this happened without affecting the generally increasing trend.
These results underline the effect of the pandemic on the
amounts of waste generated by healthcare facilities, with
noticeable impact on the environment and higher costs
associated with HW management and disposal.
Key messages:
� Due to extensive use of disposable equipment and packa-

ging, COVID-19 strongly impacted on healthcare waste
generation, with an average 28.6% increase compared to
baseline levels (+0.6 kg/patient-day).
� The generally increasing trend in healthcare waste genera-

tion, along with the remarkable increase due to COVID-19,
results in high environmental impact and management costs
for healthcare facilities.
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Background:
The COVID-19 pandemic affects non-COVID-19-related
health services use due to shutdown measures and fears of
potential coronavirus infection or fears of overwhelmed health
systems. We aimed to explore the impact of the shutdown in
spring 2020 on the intensity of health services use (consulta-
tion counts, chronic disease measurement counts) in Swiss
general practice.
Methods:
Based on electronic medical records from 278 general
practitioners in Switzerland, we built two patient cohorts: (1)
Jan-Jun 2019 (173,523 patients); (2) Jan-Jun 2020 (179,086
patients). We used linear regression analysis to model weekly
consultation counts, as well as weekly blood pressure (BP) and
glycated hemoglobin (HbA1c) measurement counts, per 100
patients. We calculated expected values in absence of a
shutdown and compared them to actual observed values in
2020. The analyses were repeated for selected at-risk groups
(patients with hypertension, diabetes, or cardiovascular
disease) and different age groups (<60 years, 60-80 years,
and >80 years).
Results:
During the shutdown period (calendar weeks 13-19 in 2020),
weekly consultation counts were lower than non-shutdown
models predicted. Consultation rates reduced by 17.2% for the
total population, 16.5% for patients with hypertension, 17.5%
for patients with diabetes, and 17.6% for patients with
cardiovascular disease. Between different age groups, consulta-
tion counts reduced by 15.7% for patients aged <60 years,
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