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President’s Prologue

Gregory T. Papanikos

The Athens Institute for Education and Research (ATINER) is a world
association of academics and researchers based in Athens. Its mission is “to
become a forum where Academics and Researchers from all over the world can
convene in Athens in small groups like in ancient Athenian symposiums, exchange
ideas on their research and discuss future developments in their disciplines, as well
as engage with professionals from other fields” (https://www. atiner.gr/mission).

Since its establishment in 1995, ATINER has organized many such academic
events with the participation of thousands of academics and researchers attending
from almost 150 different countries. Responding to demands from many of our
members and friends, ATINER endeavored into publishing proceedings based
on papers presented at the various academic events organized by ATINER.
More than 200 books have been published (https://www.atiner.gr/books-all) on
various themes.

In 2015, ATINER launched a series of quarterly academic journals covering a
number of disciplines. Currently (2022) the list includes 16 free-access academic
journals without any fee charged either on authors or readers (https://www.ath
ensjournals.qgr/).

This year ATINER has decided on a new initiative in a more systematic way
to publish books based on previously published papers in ATINER’s journals and
co-edited by academic friends and researchers affiliated with ATINER. The aim is
to improve the communication of research to all academics based on common
themes. All ATINER’s journals are within the spectrum of a general discipline -
non-thematic, e.g., The Athens Journal of Social Sciences. This makes it difficult
for a scholar to follow publications in her/his own specific area of research.

Thus, this book entitled, Essays on COVID-19 Research, and edited by Zoe
Boutsioli, Victoria Bigelow & Olga Gkounta, aims at filling this gap by presenting
to all those who are doing research on COVID-19 to find in one handy and freely
available in its electronic format book, selected papers related to this issue. On this
occasion | would like to extend my thanks to ATINER’s Vice President of
Publications, Dr Zoe Boutsioli, and to the two ATINER’s researchers, Victoria
Bigelow and Olga Gkounta, for their efficient work in bringing this volume
together.

Lastly but not least, | should mention a new type of publication which was also
launched this year. ATINER different publications included a book of abstracts
presented at a specific conference without any further elaboration. Starting with
the first conference this year, the one on Humanities and Arts, its abstract book has
been published in a different way and edited in a book format with an introductory
chapter; see here: https://bit.ly/3ME4FV3. The introductory chapter of all abstract
books published this way henceforth will be published in one of the journals
which sponsors the particular academic event.
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I do hope that both these two initiatives will serve the mission of ATINER
as mentioned above by making easier for the academics of the entire world to
share their research findings and thoughts with their colleagues around the world.
Since this process is ongoing, we do invite other academics to contribute to this
scientific endeavor by submitting comments or book reviews which can be
published in one of ATINER’s journals or elsewhere.
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Essays on COVID-19 Research: An Introduction

Zoe Boutsioli, Victoria Bigelow, & Olga Gkounta

This chapter is an introduction to this book publication “Essays on COVID-19
Research” and presents a survey of the thirty-one selected studies for this book
that have been published in various ATINER academic journals since the
beginning of the COVID-19 pandemic. All of these studies have undergone a
double-blind peer review process and have been accepted for publication. The
aim of this chapter is to summarize the main research findings of these studies
and highlight their major conclusions. These studies cover research related to
COVID-19 from a variety of research fields that include Health; Mass Media
and Communication; Sociology; Business and Economics; Tourism; Education;
and Law.

Keywords: COVID-19, pandemic, deaths, lockdowns, vaccinations, well-being,
recovery plan, distance education

Introduction

COVID-19 has entered its third year and the effects have been devastating.
The obvious one is the loss of lives which by now account for millions of people
worldwide. The world academic community reacted quickly, resulting in a mass
of publications on the various aspects of the pandemic, including the most
important aspect of which is the medical and health effects and the development of
vaccines to fight the virus. Never before in human history has such a global
mobilization of researchers produced such spectacular results in such a short
period of time. Along with the research on medicine and health, numerous studies
were published which deal with other aspects of the pandemic such as the
economic and social repercussions both in the short-run and in the long-run.

The plethora of studies on COVID-19 makes a comprehensive survey almost
impossible. Instead, this chapter provides a selective review of a sample of studies
which research various aspects of COVID-19. The selection criterion is a very
simple one: this chapter surveys only studies which have been published in the
various journals published by the Athens Institute for Education and Research
(ATINER). The cut-off date was the end of 2021. Thus, studies published or
submitted and accepted for publication by the end of 2021 are included in this
survey. In total, 31 studies are included which are organized into seven themes.

The following sections of the survey correspond to each of the separate
themes. There is also a final section which provides the main conclusion of the
chapter and speculates about the direction of future research on COVID-19.

The Health Aspect of COVID-19

This section consists of five studies—original surveys coming from four
Mediterranean countries (Malta, Turkey, Greece, and Italy) and Pakistan, a country

15
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in Southeast Asia. All researchers examined the effects of the COVID-19 pandemic
on various health issues in different healthcare environments around the world. In
particular, Galea et al. (2022) focus on the impacts of the COVID-19 pandemic on
the well-being of the elderly people (65+) in Malta. They collected anonymous
data from 500 participants (18-85 years old) by the Richmond Foundation Malta
over an eleven-month period (April 2020 — March 2021) and concentrated on the
65-85 age category. Their results revealed that the stress levels and worries (about
their own and their families’ well-being) of the elderly increased with the
progression of the pandemic. Contact with family and/or friends through internet
platforms declined in time, feelings of happiness and hopefulness steadily increased
coupled by a decrease of fear and depression over time. However, the feeling of
loneliness increased more with age. Galea et al. (2022) highlight the important role
that religion played for the elderly in Malta and the comfort found in prayer during
the pandemic time.

Following, Menekli et al. (2021) produced an observational study which
analysed the relationship between the perceived stress and gastrointestinal (Gl)
symptoms during the COVID-19 outbreak in intensive care unit (ICU) nurses,
who are on the frontlines in the fight against the pandemic. Menekli et al. (2021)
tested the following three research questions: What are the GI symptoms that ICU
nurses experience during the COVID-19 pandemic? Is the perceived stress in ICU
nurses associated with GI symptoms during the COVID-19 pandemic? and What
are the factors associated with GI symptoms that occur in ICU nurses during the
COVID-19 pandemic?

They used a sample of 170 nurses working at the ICUs of the Malatya
Research and Training Hospital in eastern Turkey. They collected data through the
face-to-face interview method between October 2020 and January 2021. As far as
the GI symptoms that ICU nurses experience during the COVID-19 pandemic,
they mostly suffered from heartburn, diarrhoea/constipation, abdominal distention,
postprandial bloating, dysphagia, abdominal pain and fewer than 3 weekly
defecations, hard or lumpy defecation, early feeling of satiety, nausea, more than 3
defecations per day, a feeling of urgent need to defecate, profuse or watery
defecation, vomiting, feeling of anal obstruction, and faecal incontinence problems
often or very often. Concerning the 2™ research question, Menekli et al. (2021)
found a statistically significant relationship between GI symptoms and perceived
stress scores (p>0.05). From the multiple linear regression analysis performed it
was found that women nurses, those with bad perceived health status and a fast-
food diet, nurses who had had a previous COVID-19 infection status, and those
who work at a high-risk ICU in terms of COVID-19 were most likely to suffer
from gastrointestinal symptoms during the COVID-19 outbreak. Researchers have
concluded that the presence of the COVID-19 pandemic has deteriorated the
perceived stress of ICU nurses and has increased the number of gastrointestinal
symptoms due to exhausting shifts and stressful working conditions.

Papanikos (2021a) has considered the effects of lockdowns, vaccinations and
weather temperatures on the number of deaths due to COVID-19. Regarding the
first independent variable, and for the purposes of this study, the basic criterion to
be considered a time period as “lockdown” is whether primary and secondary
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schools were open or not. Based on this assumption, during the period of the
current pandemic, the Greek government had decided to close down the economy
three times (from March 11, 2020 to May 31, 2020; from November 9, 2020 to
January 31, 2021; and from March 16, 2021 to May 17, 2021). The three
lockdowns sum up to 229 days. The research question was whether these three
lockdowns had any positive effect in decreasing the number of deaths. From his
analysis, Papanikos (2021a) found that the first lockdown had a drastic effect of
keeping the daily number of deaths very low indeed. After a summer period where
the number of deaths continued to be low, even though the strict lockdown
measures were lifted, during the fall 2020, the total number of daily deaths was
starting to rise again, resulting in the second lockdown by the Greek government.
The de-escalation of the total number of deaths only happened after the Christmas
holidays, where the daily death toll of COVID-19 decreased, but had never
returned to its earlier period of the first lockdown. The third lockdown, lasting
from 16 of March 2021 to 17 May 2021 (63 days in total) mostly affected the total
number of deaths due to COVID-19. Two basic differences are observed between
the second and the last lockdown. Firstly, the average, the standard deviation and
the maximum values of the number of deaths were higher in the third lockdown
compared to the same numbers of the second lockdown, and secondly, it took a
longer time for the effects of the third lockdown to show up. The second
independent variable examined by Professor Papanikos (2021a) was the role of
vaccination on the behavior of the total number of deaths due to COVID-19.
Based on a well-organized vaccination program, the Greek government achieved
to protect about 4.3 million people from Sars-CoV-2 through vaccine by June 14,
2021. The research question regarding the vaccination independent variable was
whether the large number of vaccinated people has negatively affected the total
number of deaths due to COVID-19. From his correlation analysis, Papanikos
(2021a) found that a non-linear effect of vaccinations exists—a positive in the
beginning and a strong negative thereafter— providing supportive evidence that
vaccinations do work after a few weeks have passed. Thus, the second research
hypothesis of negative correlation between vaccinations and daily deaths due to
COVID-19 seems to not be refuted. Lastly, Papanikos (2021a) found that the daily
number of deaths and the average daily weather temperatures have a negative
relationship, which means that when temperatures increase, the number of deaths
from COVID-19 decreases. At 28.5°C, the number of deaths was found to be
equal to zero. Thus, one may conclude that weather temperatures did affect the
daily number of deaths and an explanation is that warm weather allows for
outdoor activities which reduce the spread of the disease.

Another health issue with social consequences during the pandemic period
was examined by Parodi et al. (2021). They assessed the impact of the COVID-19
pandemic on immunization activities using a questionnaire to explore reasons for a
decrease in vaccinations in Italy. The survey was conducted from 28 May to 9 July
2020 using a questionnaire to understand the impact of COVID-19 on immunization
activities and measures implemented at local level, in order to identify best
practices to share at national level. A total of 97 questionnaires were collected
from Local Health Agencies (LHAS), belonging to 16 Regional Health Services
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(response rate 76.1%). Parodi et al. (2021) found that almost all LHAs (94/97=
96.9%) reduced their immunization activities during the COVID-19 emergency,
compared to the same period of the previous year. About one-fourth (28%) of
Immunization centres suspended their activities, while more than 33% of health
workers (i.e., physicians, nurses, and administrative staff) were shifted from the
immunization centres to the COVID-19 health services. Lastly, almost 5.5% of
staff working in the immunization centres was infected by SARS-CoV-2. As far as
the most affected ages are concerned, children above one year of age until
adolescence are the most affected by disruption of immunization services
(n=64/94; 68%). Parodi et al. (2021) have found that at the national level, anti-
HPV was mentioned as the most affected, followed by Herpes Zoster, DTPa and
meningococcal B. The most important organizational and public health measures
to normalize the existing situation according to the researchers were: immunization
only under appointment, giving priority to some immunization/ subjects and
extension of the hours of work to avoid overcrowding, telephone calls to families,
developing a list of children who have missed their vaccine doses, and preparing a
targeted action plan to ensure rapid catch up of children who are not up-to-date
with their vaccinations.

The last study surveyed in this part is a study which used data from Pakistan.
Shah et al. (2022) determined the temporal variations and mechanism of injury of
supracondylar humerus fractures presented to the Accident and Emergency
Department (A&E) at Lady Reading Hospital in Peshawar, Pakistan during the
COVID-19 pandemic lockdown. Primary data were collected from 18th March
2020 (—Strict Lockdown) to 18th June 2020 when relaxation in the lockdown
(—Smart Lockdown) was allowed and partial elective hospital services of the
hospital were resumed. The sample size for the study was 160 children of both
genders and aged up to 12 years with supracondylar fractures who visited the
A&E department within 3 days after getting the fracture. There were 121 boys
(75.6%) and 39 girls (24.3%), while the mean age was 5.3£1.3 years (a range from
3 to 9 years). Most children (n=134; 83.7%) had a left supracondylar fracture. The
majority of little patients (n=128; 80%) arrived in the hospital within 24 hours of
sustaining the fracture. The main cause of fractures were indoor falls from height
(n=121; 75.6%), including falls from furniture, stairs, trees or bicycles. From a
days and time analysis of the fracture, data results show that the two days of the
week that children sustained fractures more frequently than other weekdays were
Mondays (n=38; 23.7%) and Fridays (n=31; 19.3%), mostly in evening times
(n=105; 65.6%). For limitation of the negative effects of the COVID-19 pandemic
on paediatric supracondylar fractures, Shah et al. (2022) support that preventative
strategies should focus more on adult supervision, prevention of falls from
furniture and provision of softer landing surfaces, such as sand to lessen the impact
of injury. From the hospital perspective, researchers suggest that the optimum care
of these fractures should be accompanied by dedicated night operation theatres
with trained medical and nursing staff.
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The Mass Media and Communication Aspect of COVID-19

What differentiates the current pandemic from all previous ones is the
tremendous effect of mass media and communication. This is also reflected in the
number of research papers published on the issue. In this section, five studies are
reviewed. Of great interest are the attempts by governments and other entities to
campaign the promotion of vaccinations. Two studies use Italy as a case study and
another study looks at the role of social media in Turkey. The last two studies of
this section emanate from researchers with different approaches to the pandemic
problem; one study uses the Canadian context —an advanced country, and the other
Nigeria, a lower-middle income economy.

Crescentini and Padricelli (2022), from Italy, aim to set an explorative
investigation about the social communication practices during the first three months
of the vaccine campaign addressed on social media by Italy’s most established
virologists. Their aim was to answer the research question about how Italian
scientists communicate and approach the larger public on social media. In order to
select the scientists who are involved in the exploration, the researchers referred to
a recent study by Reputation Science, a research center specialized in crisis
management consulting, particularly in the scientific context. They use Reputation
Science methodology on scientist’s classification concerning their visibility on
mass and social media from February 1st to November 20", 2020 and selected five
virologists according to their social media presence. As context units, the
researchers selected two specific social media platforms: Facebook and Twitter.
For data collection, procedure on Twitter and Facebook and tools such as the
scraping procedure via Python syntax and the CrowdTangle were used
respectively. The collected data were divided into 4 main domains (General
information, Cross information, Engagement and Audiovisual, and Text
information) and then organized in a Cases-per-Variable matrix composed of
1,306 observations per 13 variables. The content has been classified according to
the platform uploading (Twitter and Facebook), and so too its classification unit
(audiovisual or textual) duly specified in the post-type variable by which come
possible to recognize the original or repost content. According to the topic
modelling analysis, the emerged topics are the following: virus mutation;
effectiveness of vaccine; AstraZeneca case; relevance of data; preparation of
vaccine campaign; scientific network; vaccine’s supply; response capabilities;
scientist reputation; and media presence. From the Multiple Correspondence
Analysis (MCA) results for the topics “the withdrawal of AstraZeneca batches”
and “Vaccine effectiveness” Facebook appears as the most-used platform by the
observed scientists, while for the quieter discussion the elected platform is Twitter.
For topics “vaccine campaign preparation”, “scientific network™, “vaccine supplies”,
and “response capabilities” most scientists prefer a social media exposition on
Twitter, compared to Facebook, which is preferred only by Antonella Viola, who is
the only scientist open to controversial discussion. Her position on vaccine plans is
clear by how she benefits from high reactivity from her followers instead of llaria
Capua and Fabrizio Pregliasco, more oriented toward quieter exposition about the
vaccine argumentation, whose posts are in fact characterized by low likes,
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comments and shares. Moreover, Roberto Burioni and Alberto Zangrillo’s
communication is characterized by a medium degree of reactivity from their
followers. Lastly, from the Lexical Correspondence Analysis it becomes clear that
there is a relevant mass media exposition of the selected scientists. They
disseminate their statements via social media, originally conceived for mass
media, finding on the web a new resonance chamber where the spread of the
research outcomes is reluctant to react to Twitter’s general public. Where the
controversial discussion crosses the timespan observed, a dialogic strategy is
applied only by Antonella Viola on topics such as the vaccines and its effectiveness
due to the virus mutation. In conclusion, the virologist Dr. Antonella Viola looks
to be the only scientist truly in accordance with a pure disintermediating process
featured by content thought specifically for the social media and the digital
languages that promotes a direct contact between sender and receiver, making the
figures outdated as intermediate in the communication processes.

De Falco et al. (2021) applied a mass media technique, the Content Analysis,
to the recent COVID-19 outbreak and its development of the perception of the
Italian population on a specific digital social platform, Twitter. Given the
emergency generated by the spread of COVID-19, with this study, the researchers
wanted to focus on social data in order to investigate the online perception of one
of the populations most seriously affected by this catastrophe: the Italians. The
data collection involved all the tweets about COVID-19 in Italian. It covered the
period from March 5-15, when several important decisions relating to COVID-19
mitigation were made (DPCM 2020). Given the extension of the corpus and the
limits relating to the API’s Twitter (max 18,000 tweets per day), several daily
extractions were carried out. The extraction keys were based on the following
hashtags, i.e., #coronavirusitalia, #coronavirus, #iorestoacasa, #fermiamoloinsieme,
#italiazonaprotetta. Although the final corpus consisted of about two million
tweets (including retweets), De Falco et al. (2021), in order to facilitate mixed
design, decided to work on a more limited sample of 10,000 tweets (without the
retweets), randomly extracted respecting the hashtag proportions related to: Tweet
daily number and Hashtag groups. The researchers have found that from the first
day of extraction until March 11 there was a progressive increase in “COVID”
tweets, with the most active days were those from March 8 to March 11. The high
number of tweets is plausibly connected to the implementation of important
lockdown orders in Italy—first in the North and then throughout the rest of the
country. March 11 (after Italy’s lockdown) was in fact the day with the most tweets
extracted (just over 13% of the entire body). For reducing the space of mining
contained in large sets of textual data as well as the dataset used for their analysis,
De Falco et al. (2021) have implemented a combination of a Lexical Correspondence
Analysis (LCA) and a Cluster Analysis (CA). The first result obtained with the
application of the LCA is the delineation of two main synthetic dimensions of
mining called factors. These factors were crossed and used to build a new space of
mining generated by this crossing. On the factorial plane obtained, there was also
the projection of the cluster that the researchers obtained through the application of
a further statistical analysis on this dataset, the CA. The first factor is related to the
opposition between the private and public sphere used as direction of the
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expressed perception in the analysed discourses, while the second dimension is
related to the opposition among the focus of the constructed discourses among the
tweets. From the analysis, five groups were extracted from the cluster and each
one is characterized by a specific perception of the pandemic that derives from the
collectively constructed narration by Twitter users in the first ten days of national
lockdown. The first group is located near the centre of the plane and the name that
can be attributed is that of perception in tension between the most intimate and
individual dimension and openness to collective experience. The second group is
at the crossroads between a dimension tending to collective-public openness and a
propensity towards emphasizing the discourse, focused on the health emergency
and defined as holistic perception. The third group explicitly refers to the need for
support to the healthcare system with words like support, hospital, and medical
staff, resulting in a rationalist and consciously alarmist perception. The fourth
group is the one in which a strongly self-centred perception prevails, and the
researchers find tweets that lead back to the effects on the private sphere of the
pandemic, such as Netflix, aperitif, boring, new habits, new way of working from
home, etc., mostly tweeted in the evening and at night. The fifth cluster mainly
focuses on more general medical emergency issues and technical medical issues,
mostly tweeted in the morning, resulting in a pro-active soothing perception in
risk management.

In the third study of this section, Mengu et al. (2021) analyse the messages
sent by the Ministry of Health during the pandemic in Turkey via social media,
particularly on Twitter, in order to find out to which extent these messages
encompass the features of value-based communication. By applying both discourse
analysis and a descriptive research model, Mengu et al. (2021) have used a total of
505 Tweets posted after January 25, 2020, and had a reference to Coronavirus.
Specifically for the discourse analysis, 100 tweets that have received the most
interaction, in terms of count of retweets and count of likes were used, but for the
other descriptive analyses all 505 tweets were utilized in a cluster analysis. After
the Value-Based Communication coding process was carried out, the researchers
extracted 782 codings in total. These codings included three main categories of
Value-Based Communication and their sub-categories, such as “trust”, “person-
oriented health actions” and “governance”. The “trust” category has 7 sub-
categories, “person-oriented health actions” has 10, and “governance” has 4 sub-
categories. In the codings made according to the expressions on Twitter, it was
determined that there were 266 codes in the “trust” category, 337 codes in the
“person-oriented health actions” category, and 179 codes in the “governance”
category. In this value-based coding, it has been determined that expressions about
“person-oriented health actions” come to the fore with 43.1%, expressions about
“trust” were at 34.0%, and finally the “governance” category at 22.9%. Based on
both network diagram analysis and cluster analysis, Mengu et al. (2021) have
found that communication activities performed during the pandemic were carried
out in accordance with communicative leadership. They have concluded that
messages provided by the Minister of Health via Twitter were in line with the
main criteria and sub-criteria of value-based communication and constitutes
collaboration.
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Another major issue in the media industry is addressed by Fitzpatrick (2022)
who researches the phenomenon of news avoidance in the epoch of the COVID-
19 pandemic and tries to analyze whether it is something temporary or whether it
came to stay, like the SARS-CoV-2 virus one could say. From his current research,
it is obvious that people (news consumers) are exhausted by the plethora of news
offered by the different media outlets: newspapers, television, radio, and social
media; they feel overwhelmed by the massive variety of news coming to them,
most of which are grim, leading, in many cases, to a deterioration of their mental
health status. Considering this, many consumers choose to avoid the news media.
Adding to this avoidance, Fitzpatrick (2022) also mentions the growing distrust in
mainstream media and skepticism surrounding journalism that became much more
vivid during the pandemic years with the growth of anti-vaccination and
conspiracy voices that question the validity and accuracy of the COVID-19 facts
distributed by news entities. Now, it is high time for journalists who have proved
their relevance and tried to bring back the consumer-avoiders by rewinning their
trust by increasing the transparency of news coverage.

Finally, Osisanwo (2022) discusses on the context and representation of
COVID-19 in four selected newspapers (New York Times, The Guardian, China
Daily and The Punch) across the globe. He argues that these newspapers initially
set the groundwork for the negative portrayal of the SARS-CoV-2 virus and the
potential damage to all human activities, giving, in this way, a motive for all to act
unanimously despite the silencing in the beginning of the epidemic.

The Sociological Aspect of COVID-19

This section includes social issues that emerged from COVID-19 which is
particularly broad, not only as far as it concerns the areas that it stems from (from
Data Analytics to Demographics, and the Building Environment), but in
geographical coverage as well, examining realities in Croatia, Spain, and the
European Union in general, Kenya, and Peru.

Diving into it, we find five papers. Firstly, Biackman (2021) examines the
COVID-19 pandemic particularly through the lens of social policies and economics
and presents an overall picture of the pandemic reality with a focus on the strategies
and goals to be adopted to combat the spread of the virus. Papanikos (2020b)
concentrates also on the important positive role of social policy in the combat of
COVID-19, and underlines that the European countries should act unanimously
through a cooperated common policy in which a better outcome could be
achieved. He further researches whether population sizes and economies have a
relation to the observed variations in COVID-19 and the answer is yes; he proves
that they do matter through simple stepwise descriptive statistical analyses. In
which way? The higher the population of a European country, the higher the death
rate, and the richer the country, the higher the deaths per capita. But, the higher the
social spending as a share of Gross Domestic Product (GDP), the lower the ratio
of deaths to population.
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Following this, Juri¢’s (2022) study adds to current research in the field as he
developed a method for predicting new COVID-19 cases that can be also applied
in scouting for mental health problems and domestic violence cases during the
pandemic, as well as predicting future birth rates in Croatia. We know that an early
monitoring of a rise of COVID-19 cases in a particular area is crucial. Specifically,
he used Google Trends analytical tool to monitor the digital traces of particular
language searches (such as “PCR + test”, “coronavirus + testing”, and more) and
he found out that the increase in such search queries is correlated with the increase
in the number of new cases (as it was cross-checked with official data).

Polo Martin (2021) addresses the COVID-19 issue in terms of urban space
and cartography. She highlights that nowadays cities face a problem of congestion,
much like they did during the 19" century, when industrialization brought large
crowds to the cities, making them overpopulated and without proper safety and
sanitation infrastructure that led to the spread of diseases. She points out that
changes in urban structure of cities happen slowly and cartography helps as it
depicts these changes: digital maps show the transformation of the Spanish cities
during the pandemic where one can see the expansion of cycling lanes, the
development of pedestrian and green spaces, and more. Polo Martin (2021) argues
that experts should opt for the ideal model city in which an autonomous city is
more relevant than a “smart” city. Creating autonomous entities within the city
that can respond and act independently and could be the key to addressing the
needs of a globalized and overpopulated world.

In the city of Nairobi, Kenya, Okaka and Omondi (2021) investigate the
perceptions and knowledge about COVID-19 of the elderly (above 60) living in
informal settlements. They conducted a cross-sectional survey of 150 people (60+)
from two selected squatter settlements in August 2020. Looking into the results, it
is seen that only about 60% were aware that they are at risk of contracting
COVID-19. For the rest of the sample, the belief that they were not at risk
prevailed, religiousness was the rationale. Okaka and Omondi (2021) point out
that by raising awareness of COVID-19 and by adopting health education
strategies in this vulnerable category of people would help in the decrease of the
impacts of SARS-CoV 2 virus.

Last but not least in this section, Lust (2021) explores the spread of the
SARS-CoV 2 virus in Peru. He considers the neoliberal development model
responsible for the inability of the government to implement proper (relevant to
the country’s social and economic structure) measures that might have led to the
constraint of the virus. He further argues that the expansion of COVID-19 in Peru
is mostly the result of the overall labor precariousness and informality.

The Business and Economics Aspect of COVID-19
The new virus and the pandemic inevitably affected the business sector and

the economy in a negative way. This section presents five studies that deal with
such issues in the European Union, the USA, South Africa, and Nigeria.
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In the first study of this section, Papanikos (2021c) examines the July 2020
European Union’s recovery plan from COVID-19 with emphasis on two of its
hypotheses: a) the health situation is improving, and b) the pandemic increases
economic divergence between member countries, hypotheses that he then rejects
through his research, reaching the conclusion that the economic impact cannot be
entirely determined if the pandemic is not permanently over and as a consequence
the enormous spending of 750 billion euro should not be based on stylized
economic and epidemiological facts.

Then, Reid (forthcoming) analyses the economic effects of the COVID-19
lockdowns in the USA between 15 March 2020 and 8 May 2021, using a cost-
benefit analysis framework; specifically, a) by a traditional cost-benefit analysis
that supposes that life value is constant regardless of the age, and b) by a preferred
analysis that adjusts the number of deaths, and values the economic cost of the
deaths based on the age of the deceased. Upon the completion of his research, he
reached the conclusion that the economic benefits of the lockdowns fell behind the
economic cost.

Moving to the continent of Africa, Uwah et al. (2022) investigate how
prepared are the financial service providers in Nigeria’s post-COVID reality using
financial inclusion as a “new normal” for their clients’ financial needs. The data
were collected from 102 respondents of Nigerian accounting and financial
companies. The results of the research showed a significant relationship between
the socio-economic development structure and the acceptance of financial
inclusion as a “new normal” in financial transactions. Uwah et al. (2022) suggest
that in a struggling and developing Nigeria, financial companies and providers
should move beyond the traditional services to a more financial technology-
friendly environment that can act as a driver for financial inclusion. In a similar
context and in the same country, Adejare et al. (forthcoming) draw further upon
Nigeria’s affected business sector and in particular the Fast Moving Consumer
Goods (FMCG) sector by the COVID-19 pandemic. They found that there is a
direct impact of the pandemic to businesses’ survival, productivity, and technology
adoption; unemployment; and customer retention.

Lastly, Struwig and Watson (forthcoming) in South Africa offer a critical
analysis of the working capital management research during the worldwide
economic crisis (2008); during the pandemic; during extreme change; post-
pandemic; and during the new economic order. They point out that during the
COVID-19 pandemic, and in general during all sort of crises, businesses need to
have to the point working capital management practises more than ever so that
they can survive. Struwig and Watson also provide proposals upon maximization
of the working capital efficiency.

The Tourism Aspect of COVID-19

The tourism industry is one of the most hit industries by the COVID-19 crisis.
What reigns in this industry during this period are the high levels of uncertainty

24



Essays on COVID-19 Research: An Introduction

and the many challenges that have popped up to be faced by the businesses and
personnel.

Papanikos (2020a) researches the economic impact of the COVID-19
pandemic on Greek tourism with regard to international tourism receipts. He argues
that not even the impact of the Greek economic recession was comparable to the
huge negative impact of COVID-19 on the economy of Greece. Just in 2020
alone, Papanikos (2020a) expects tourism receipts reductions to have an impact
between 9 and 14 percent of GDP. He further states that government intervention
to help is only a temporary solution. Building on the government’s actions to help
the sector, Jones (2022) in his study about how to cope with and overcome the
devastating effects of the pandemic on the UK’s tourism industry, reviews the UK
government’s tourism recovery plan (published in June 2021) in detail, argues on
its proposed measures and finally provides some critical reflections and concluding
thoughts.

What comes next is Jones and Comfort’s (2020) study that explores the
relationship between the tourism sector and the sustainable development in such a
challenging time as the COVID-19 pandemic. Their study offers a compilation of
arguments and opinions on a number of authorities on sustainability in the tourism
industry, and then they further provide an analysis of them.

Finally concluding this section, Gukiina and Lamunu (2021) in Uganda
examine what kind of relationship exists among employee optimism, status
competitiveness, interpersonal adaptability and employee altruism during the
pandemic. They used a sample of 303 managers and employees from 70 randomly
selected hotels, and showed that there is a significant and positive relationship
between: a) employee optimism, interpersonal adaptability and altruism, b) status
competitiveness, interpersonal adaptability and employee altruism, c) status
competitiveness, employee altruism and employee optimism, and d) interpersonal
adaptability, employee optimism and status competitiveness.

The Education Aspect of COVID-19

The first study of this section written by Papanikos handles the COVID-19
pandemic from a historical perspective. Papanikos (2021b) analyses whether
people learn from past mistakes, and specifically he explores if the writing of
Thucydides’ history with regard to how the ancient Athenians acted during the
epidemic of 430 BCE, which brought wisdom in the way that the current world is
handing the pandemic. He argues that apart from a few tiny differences and the
evident progress seen across the years in technology, people and societies today
react pretty much the same as in the past, with the main problems, as well as the
socio-political issues remaining the same, vindicating Thucydides only in his view
that human nature does not change.

Researching further on how COVID-19 influenced education, one can see
that there was a rapid and forced shift from the traditional face-to-face class to the
online one in all educational levels globally. Ismaili and Ibrahimi (2021) provide a
real-time, two level —learning and reaction— (proposed by Daniel Kirkpatrick)
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evaluation of the distance learning model of Moulay Ismail University in Morocco.
They specifically explore the students’ views regarding the pros and cons of
distance education based on: a) accessibility, b) autonomy, c) retention, and d)
psychological impact. They found out that a platform with simple to understand
content; proper equipment and a good internet connection; and better
communication and contact with professors are required in order for the distance
learning model to be considered successful.

In this direction as well, Jereb et al. (forthcoming) explore and compare the
studying habits of students before and after the pandemic using a sample of 272
students from the University of Maribor in Slovenia. Their results reveal that there
is a decrease in motivation to study coupled with lowering learning goals, and
students find it more difficult to focus on learning. Study spaces and times also
differentiated. In addition, Jereb et al.’s study found out that distance learning has
taken a toll on students” well-being, as they miss getting together and mingling
with classmates and the on-site interaction with their teachers. But, they also
underline the finding that distance learning was perceived by some students as
something that they wish to keep because of the great level of flexibility it provides.

In the fourth and final study of this section, Giivercin et al. (forthcoming)
investigate through a qualitative research study how teacher-parents view the
distant education process in Turkey. They highlight that distance education is
regarded as a supportive means rather than a replacement for face-to-face education
and is perceived as something valuable in order for students to retain contact with
the educational process. However, phenomena such as internet connection
problems; low attendance and unavailability to attend online classes due to the lack
of sufficient internet packages or technical problems related to the applications; and
the decrease in motivation to participate over time, hinder the d-learning process.

The Law Aspect of COVID-19

The section of Law contains two studies in Romania — one on contractual
unpredictability and the other on the insolvency of the natural person during the
COVID-19 pandemic.

In the first study, Patraus and Ofrim (2021) argue that, in a dynamic social
and economic context, it is necessary to clear up the relationship between the
binding force of contracts and the possibility of invoking unpredictability in
situations where certain changes affecting the contractual balance occur in the
performance of obligations. They explore whether this institution finds its
applicability in the effects on contractual relations, generated by the COVID-19
pandemic and the measures taken by public authorities to mitigate the human
health impacts of the pandemic.

In the second study, lancu (2021) states that among the actions taken to
alleviate the socio-economic impacts of the pandemic on citizens, one should
consider the encouragement to access the natural person insolvency procedure, by
means of which the debtors acting in good faith may be exonerated from part of
their debts. However, her study shows that this procedure is not accessed by the
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over-indebted natural persons, as they are discouraged by the ambiguous legislation
on the issue and the huge number of required documents.

Conclusions

COVID-19 brought a new global reality. It brought stress and fear to human
minds, especially those of the elderly, made people reconsider human values and
put governments in the place of rating priorities (public health, economy, etc.);
someone cynical could say that many of them had to “put a value on human life”
and proceed accordingly. However, most importantly, it gave the opportunity for
the academic community to prove its worth now more than ever by trying to offer
solutions to this “multifaceted issue/*burden”, namely COVID-19, and to provide
its valuable help in mitigating its impacts.

It can be seen that the dimensions that this issue covers are so wide, as it
affects many life aspects in several arenas. We hope the readers of this collection
of studies that cover a wide range of themes will find it stimulating and find
insightful reading, not only those of whom are interested in a particular theme
addressed, but also to acquaint themselves with other current issues. Finally we
wish that after reading this book, you will be inspired to research in your own
fields.
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Psychosocial Impact of COVID-19 on Malta’s Elderly

Michael Galea, Alexei Sammut, Paulann Grech, Josianne Scerri,
Daniela Calleja Bitar & Stephania Dimech Sant

A global pandemic raises concerns among each human being. However, this is
a more pressing reality among vulnerable groups, such as the elderly. It is the
scope of this study to investigate the potential psycho-social risks that COVID-
19 presents to the elderly in Malta, with a particular focus on their holistic
mental health status. Public data, gathered and published by Richmond
Foundation Malta, a local NGO, was analyzed during an eleven-month period
(2020/2021) during eight different time-points. Two findings were highlighted:
first, the roll out of vaccines is still not a room for complacency. This pandemic
experience has been, and still is, a learning experience especially to authorities
on how to respond to the needs of society, particularly the vulnerable groups.
Secondly, results show that generally, a healthy life-style was maintained
among most elderly in this study. However, virtual contact with family and
friends declined over time, virtual religious programs were maintained, while
social isolation increased. This study addressed the importance of attending to
the holistic wellness of the elderly during critical times like the pandemic, be
they the physical, social, emotional, and religious realities of this population.
Furthermore, closing the digital divide was found as a truly relevant realm that
calls for more serious considerations. Hopefully, this assists the elderly both in
self-care and their concerns about other-care as well. A number of practical
recommendations were presented.

Keywords: COVID-19, elderly, older adults, psychosocial impact, well-being,
mental health

Introduction

The COVID-19 pandemic has drastically altered most people’s lifestyle,
globally. It has been described as “a portal” (Roy 2020), with significant
consequences that have touched most realms of human life: emotional
(Montemurro 2020); psycho-social balance of people (Brooks et al. 2020);
psychological distress of whole countries (Qiu et al. 2020) employment and the
world economy (Gangopadhyaya and Garrett 2020); while risking millions of jobs
(Riley 2020). The emergence of vaccines has undoubtedly been great news
worldwide that raised hopes that the pandemic’s reach will eventually be contained.
However, this must still be noted with caution, because the reality of COVID-19
out there remains hindered by many factors, from still to be discovered mutations,
to the fact that many populations have grown tired of the safety protocols that had
to be implemented (Mukhtar 2020). There are still too many unknowns about this
pandemic that life may never be quite the same.

MH services had to be adjusted to the ever-changing and evolving situation,
particularly with regards to older adults who had to be isolated and/or quarantined
(Yang et al. 2020). A number of consequences were related to this reality

33



Essays on COVID-19 Research

(Armitage and Nellums 2020), with higher degrees of mental health problems
including suicide mortality (Reger et al. 2020).

As Van Jaarsveld (2020) clearly found, the effects of the pandemic among the
elderly populations is a true case for closing the digital divide, particularly in view
of self-isolation. This may entail the redesigning of websites for older adults
(Patsoule and Koutsabasis 2014), in order to target this vulnerable population with
a familiar and easy to use technology (Leonardi et al. 2008).

Hollander and Carr (2020) have even suggested new and challenging ways to
push forward telemedicine in critical times such as the present pandemic. This
may endorse a more advanced virtual health care where help and assistance are
given to elderly patients in their own homes, rather than the traditional way,
whereby individuals were expected to seek help themselves (Webster 2020).
Despite the fact that this adjustment may face resistance by some quarters, as each
change normally does, it is high time that national strategies are put in place to
help alter older people’s attitudes and perceptions, in view of possible pandemics
that may rise in the future (Mitzner et al. 2010).

Figure 1. Daily New Confirmed COVID-19 Cases
(7-day rolling average. Due to limited testing, the number of confirmed cases is lower that the true
number of infections.)
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Source: Johns Hopkins University CSSE COVID-19 Data.

Figure 2 shows the daily confirmed COVID-19 deaths in Malta to date.
According to the WHO Weekly Epidemiological Update (11th January 2022),
there have been more than 305 million cases, over 5.4 million deaths, and with
more than 9 trillion vaccines given, globally. In Malta, there have been over 60
thousand cases (Figure 1), with 488 deaths (Figure 2), and with over 1.1 million
vaccines administered, meaning that 112% of the population has received at least
2 doses (Global Change Data Lab 2022). Vaccinations are obviously ongoing, and
segments of populations around the world who keep resisting them remain the
most vulnerable.
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Figure 2. Daily New Confirmed COVID-19 Deaths
(For some countries the number of confirmed deaths is much lower that the true number of deaths.
This is because of limiting testing and challenges in the attribution of the cause of death.)
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Source: Johns Hopkins University CSSE COVID-19 Data.

It is natural that during such critical times, our attention falls on the most
vulnerable groups within society. It is the scope of this study to focus therefore on
the holistic well-being status of older adults in view of the COVID-19 pandemic.
The elderly as a group face vulnerability through a number of factors that need to
be evaluated in such times, like: a) psycho-social issues such as loneliness
(Cacioppo et al. 2002), social isolation (Gerst-Emerson and Jayawardhana 2015);
and mental health wellness overall (Yang et al. 2020); b) advanced age, and c)
problems in accessing health care, amongst other issues.

Authorities and policy makers need to attend to a number of aspects that may
be important in assisting and safeguarding the elderly in view of this and similar
pandemics. Misconceptions about the pandemic (such as that somehow one is
immune from contracting the disease) need to be addressed by proper and timely
educational systems (Okaka and Omondi forthcoming). A sound and adjustable
social policy stems from this reality, and as shown in studies done by Papanikos
(2020), such policies do work and should be sought for varied reasons, including
the fact that population size and the economy do play a role in explaining variations
in deaths per capita, in EU countries. Another point regards the possibility that with
so much overwhelming news constantly emerging, there is high risk of missing
out the mental health status of the elderly particularly during times of a pandemic
(Philip and Cherian 2020).

The present COVID-19 pandemic has been consistently associated with direct
and indirect influences on people’s mental health, and this with particular reference
to vulnerable groups such as the elderly (Hu et al. 2020, Haider et al. 2020). Thus,
the objective of this preliminary study was to seek the psycho-social ramifications
of the pandemic on the holistic status of the elderly in Malta, and consider which
recommendations may be best applicable to the local situation.
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Method

Anonymous data was collected by Richmond Foundation Malta (RFM), a
local NGO, which has been monitoring the holistic and mental wellbeing of a
cross-section of people locally. Descriptive frequencies are made publicly available
on the Foundation’s website. For the purpose of this study, data collected during
an eight-month continuum (April 2020 - March 2021) was analyzed. Each of the
eight Time intervals (T1 = April 2020, T2 = June 2020, T3 = August 2020, T4 =
October 2020, T5 = December 2020, T6 = January 2021, T7 = February 2021, and
T8 = March 2021) contained data from 500 participants. With a 95% confidence
interval and a 5% margin of error, this study was totally anonymous, including a
clear briefing on the nature of the study. Participants were free to participate and
could quit the study with no adversarial consequences. Participation in the study
implied consent. Time 1 extended during the first wave of the pandemic while
Time 3 saw the start of the second wave, in Malta. Participants’ age ranged from
16 - 85 years old. This study focused on data gathered on participants who were
within the 65+ year cohort. Gerontologists classify this age boundary as the
young-old (Lee et al. 2018).

Findings

The study had slightly more females (53%) than males. Moreover, the mean
percentage of respondents who qualified for our study’s purposes (65+ year old
age bracket) was 17% across all time intervals. Table 1 presents some descriptive
statistics on the study’s older adults’ daily perceptions and feelings with regards to
their own and others’ safety and health, in view of the COVID-19 pandemic.

Findings clearly outline the increase of anxiety and concerns among the
elderly along the progression of the pandemic. This stems from worries about
one’s own well-being amidst the unpredictable future. It was felt across the board
that respondents keenly noticed poor hygiene styles among those around them,
which emphasizes the special care humans give to health when faced with a crisis.
This also means that being careful for oneself may not be enough in such
challenging and taxing situations. Moreover, respondents’ concerns related also
about the well-being and safety of their families and close friends. The respondents’
need to seek out help and to share their own concerns was widely noted in this
study’s results. In addition to reaching out to others, respondents oriented their
attention to seek help from higher powers as well. Solace in prayer was strongly
indicated by the elderly across all time intervals, with the 55-64 age cohort
reported a 21% increase across all time waves.
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Table 1. Perceptions (%) of Respondents on Critical Areas of Their Well-Being by
Age-Ranges

TL [ T2 | 13| T4 | T5 [ T6 | T7 | T8
Felt depressed (daily)
16-24 year old 23 | 04 | 19 03 10 | 10 | 07 15
25-34 year old 27 | 14 | 12 10 06 | 11 10 11
35-44 year old 22 | 04 | 05 08 07 10 08 15
45-54 year old 18 | 02 | 05 08 02 | 06 | 04 06
55-64 year old 15 | 05 | 09 05 09 | 04 05 06
65+ year old 14 | 01 | 14 08 01 | 09 12 10
Felt lonely (daily)
16-24 year old 20 | 07 | 11 03 09 | 13 | 07 17
25-34 year old 15 | 06 | 04 07 11 | 08 | 06 09
35-44 year old 11 | 03 | 08 06 06 | 13 | 08 13
45-54 year old 12 | 05 | 08 07 05 | 09 | 07 05
55-64 year old 06 | 09 | 05 04 10 | 04 | 04 10
65+ year old 11 | 05 | 14 07 06 | 08 | 08 08
Healthy Diet (daily)
16-24 year old 27 | 41 | 38 35 37 | 27 | 45 34
25-34 year old 29 | 39 | 39 29 43 | 25 | 47 28
35-44 year old 27 | 35 | 35 43 35 | 39 | 58 29
45-54 year old 36 | 49 | 53 46 5 | 49 | 70 40
55-64 year old 57 | 54 | 56 65 58 | 58 | 61 50
65+ year old 59 | 44 | 70 57 72 | 61 | 71 58

T1: April 2020, T2: June 2020, T3: August 2020, T4: October 2020, T5: December 2020, T6:
January 2021; T7: February 2021; T8: March 2021.

Table 2 presents further descriptive frequencies of the participants’ solace in
meditation, private prayer, virtual contact with close others, attending to house
chores (during lockdown periods), social isolation, loneliness and other relevant
variables.

Table 2. Averages (%) of Key Variables across all Age-Cohorts among the 8-pt
Study

TL | T2 | T3 | T4 | T5 | T6 | T7 | T8
Cleaned up the house 29 | 31| 31 | 31| 3 | 34| 44| 27
Virtual contact w family/friends 37 | 33| 31 | 27| 29 | 25 | 37 | 28
Found solace in prayer 20 |1 22 | 29 | 27| 32 | 28 | 43| 31
Meditated 04 | 05| 09 | 05| 09 | 05| 09 | 03
Could not get going 19| 05| 08 | 05| 05 | 06 | O7 | 07
Life required an unusual effort 15108 | 12 | 08 | 10 | 08 | 07 | 13
More sensitive than usual 18 | 07| 12 | 08 | 06 | 09 | 08 | 09
Felt socially isolated 40 | 23| 26 | 26 | 29 | 32 | 34 | 40
Stayed away from other people 39 | 47 | 62 | 54 | 57 | 55 | 70 | 62

T1: April 2020, T2: June 2020, T3: August 2020, T4: October 2020, T5: December 2020, T6:
January 2021; T7: February 2021; T8: March 2021.

37



Essays on COVID-19 Research

Indicative to this study are variables related to interpersonal contact with
others during semi-lockdown times. Virtual contact with family and/or friends
declined by time. Reasons for this may be varied. One must assess whether the old
adults grew weary and tired of using social media platforms for their virtual
contact with their dear ones, and if this were so, whether this occurred because
perhaps such platforms are not user-friendly, or maybe they need updating and
more interactive versions.

More worrying is the fact that increasingly more participants stayed away
from people. This could have been done in order to help protect oneself from
unnecessary risk of infection. Nevertheless, one by-product of this situation is that
individuals feel more isolated. In fact, participants’ feelings of socially isolated
remained constant across the time intervals under our study.

During any crisis, such as the COVID-19 pandemic, self-care presents a
complex challenge to vulnerable populations. Although it is generally hoped that
each sector within society abides by certain healthy lifestyles, this may not always
be possible in all spheres, especially when considering that the resources, both at
the macro (national) and micro level (family dynamics, elderly and other persons
who live alone, etc.) could be easily strained excessively. Findings from this
survey indicate that the picture may not be so straightforward. Commendable is
the result that respondents aged 65+ heightened their healthy life-style attitudes
(physical exercise, keeping a routine, healthy diet), together with increased
vigilance and maintained their regular house-chores.

COVID-19 had mixed effects on respondents’ own emotions. On one hand, it
is promising to note a steady increase in feelings of happiness and hopefulness.
This was furthered by a decrease of fear and depression over time. Intriguingly,
loneliness increased especially for the 55-64 year group. Loneliness is borne from
many variables, including social isolation, which has been found in research
globally as one of the main consequences of this pandemic (Cao et al. 2020,
Mukhtar 2020). Restless sleep is closely related to this aspect. Restless sleep
showed fluctuating results, with a dip towards the last two waves. This could be a
result of the roll out of vaccines, especially to the elderly, during that time.
Participants” own rating of happiness, albeit quite steady across all time waves,
saw a sharp decrease from Time 7 to the latest Time 8.

Discussion

This study highlights a number of outcomes that require special mention. As
COVID-19 pandemic progressed, with more research, news analysis and caution
about its dangerous effects, more concern and anxiety became refined. The roll-up
of vaccines did surely help; however, vigilance should never be abated because
such emergencies warrant no room for complacency.

Another key result that emerged was that the handling of the COVID-19
situation locally was first perceived as laxed. This was during the first wave of the
pandemic, when people were deeply affected and also scared with what was
happening in nearby Italy and surrounding countries, where the full bite of the
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pandemic started being mostly felt. Eventually, the elderly’s perception on the
local authorities” handling of the situation improved, especially from Time 5 to
date. It must be noted that in Malta, the authorities sanctioned no full lockdowns,
but only two partial ones, while striving successfully to attend meticulously to the
economic wheel of the country. Moreover, considering that this global pandemic
entailed that most governments had to learn how to deal with circumstances as
time progressed, it was a given that an amount of anxiety was incorporated in this
process. As a natural consequence, an element of lack of peace of mind in the
general population was involved. Research found that personal worries and
anxiety about the pandemic was correlated to a decline in trust in societal
institutions, which resulted in more acute mental health problems and loneliness
(Van Tilburg et al. 2020).

Further analysis of the results presents two domains which relate to human
self-defense responses fin difficult times, relating to our survival instincts. Azar
(2010) strongly points at the fact that humans search for meaning-making variables
especially in unpredictable times and uncertain days. Thus, results recommended
the intrapersonal (innermost) and the interpersonal (relational) domains.

Because pandemics and similar global afflictions have a significant impact on
psychosocial realities (Banerjee 2020), it is reasonable that a crucial human
reaction would address the intrapersonal or innermost domain. It is part of our
survival strategy that when faced with a threat, we naturally become more attentive
to our own needs. Findings from this study point to this realm. For example, an
increase in self-care tendencies was strongly recognized (including more physical
exercise, maintaining a routine, adhering to a healthy diet, house chores, etc.). This
could have been a way to cope with some mental health effects resulting from an
increase in loneliness, due to social isolation, especially during the semi-lockdown
periods.

The second major reality resulting from our human response when faced with
existential threats relates to the interpersonal or relational domain. Results from
this study point at the respondents’ concern about one’s own and others’ well-being
in such critical times. One’s relationship outside oneself extends even to resorting
to supernatural help (prayer and meditation). A sizable 45% of respondents found
solace and strength in their faith or through prayer. Galea (2012) has highlighted
the relevance of spirituality in critical moments, especially when this reality is
deemed important and relevant by the affected individuals. Religious services
streamlined on the internet and on a number of social media platforms are another
way how elderly may also keep up-to-date with their own religious activities and
virtually in touch with their respective religious communities. Staying socially
connected, even remotely, is crucial. It is perhaps a great irony in life, that it is in
times of distress and crises that humans reach out to others (for help and solace),
whereas in times of material wellness, the opposite may be true!

Health anxiety, panic, adjustment disorders, depression, chronic stress, and
insomnia are the major offshoots. Misinformation and uncertainty may give rise to
mass hysteria. Banerjee (2020) suggested that lessons from earlier pandemics like
SARS have proved that regular telephonic counseling sessions, healthy contact
with the family, relevant, correct, and updated information, caring for general

39



Essays on COVID-19 Research

medical and psychological needs, and respecting their personal space and dignity
are important components of mental health care in the elderly.

Recommendations from the Findings

Considering the vulnerability that elderly individuals have to face, particularly
in such difficult times, a number of suggestions are in place.

First, it is of paramount importance that society learns from such tragic
instances in order to be well equipped should or when similar events occur in the
future. Society must be ready to address the needs and holistic wellbeing of the
vulnerable groups within it, especially the elderly (Li et al. 2014, Mukhtar 2020).
This pandemic’s impact excused no one. The elderly’s mental health was seriously
impacted, and thus calls for better attention in the future (Cao et al. 2020, Douglas
2020). Quarantine was especially challenging (Brooks et al. 2020), resulting in
depression and at times even suicide (Rajkumar 2020, Djernes 2006). Indeed, no
one was spared from the emotional footprint (Montemurro 2020), but the elderly
and other vulnerable groups deserve more assiduous consideration in such critical
times. Addressing the mental well-being of the elderly entail routine and structure
(in bedtime, waking times, meal times, activity times, and “online” times, staying
physically and cognitively active, amongst others), while paying attention to issues
that may preclude this process. An overwhelming exposure to media news may be
one such problem. Education in this aspect is called for. Checking in regularly on
the aging adults in one’s life is another key suggestion that no society should
ignore (Grech et al. 2020, Scerri et al. 2021). Attention against the use, or rather
misuse, of alcohol as self-medication, is also warranted (Schonfeld and Dupree
1994).

Secondly, the COVID-19 pandemic among the elderly is truly a case for
closing the digital divide (Van Jaarsveld et al. 2020). More education and
appropriate information will hopefully disentangle the intricacies and challenging
language inherent in social media and internet as a whole. The present COVID-19
pandemic has challenged people everywhere to learn to make better use of the
internet technology in view of challenges hardly ever seen before in our times
(Patsoule and Koutsabasis 2014). Results from this study go even further, and
point at the high relevance and importance of making familiar such social media
platforms where religiosity is concerned. Considering the fact that the geriatric
population increasingly adds up to a sizeable proportion of the general population,
a fact in Malta as in many other countries, and also acknowledging that this cohort
in Malta is very religious, thus availing such religious technology to them,
regularly, augurs better to their holistic well-being. This component will surely
complement the fact that internet technology is shared progressively in all spheres
of society, to make it more important and relevant than ever (Leonardi et al. 2008).
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Conclusion

In conclusion, the psycho-social impact on the elderly by the COVID-19 in
Malta is similar to that found elsewhere as pointed out in research. Higher anxiety
and stress levels were associated with a higher need to take care of one’s own
needs, and creative ways to relate to others (family members and friends), which is
a natural tendency. Finally, this study calls for a more holistic attention to the
needs of older adults within society, with a number of practical recommendations.
A society’s true colors are evident in how it attends and responds holistically to its
members’ needs, particularly the vulnerable groups within it.
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Relationship between Stress Perceived and
Gastrointestinal Symptoms in Intensive Care Nurses
during COVID-19 Pandemic: A Cross-Sectional Study

Tugba Menekli, Runida Dogan & Erman Yildiz

The purpose of this study is to determine the relationship between perceived
stress and gastrointestinal (GI) symptoms during the COVID-19 outbreak in the
intensive care unit (ICU) nurses. This cross-sectional study was conducted with
170 nurses working in the ICUs of a hospital in eastern Turkey. Descriptive,
chi-square and multiple linear regression analyses were used to analyze data.
In the last three months, 48.2% of the nurses had complaints such as heartburn,
44.1% abdominal distension, 41.7% diarrhea/ constipation. The mean perceived
stress level experienced by the nurses was found to be 29.30+5.73. Results from
regression analysis included perceived stress score, gender, perceived health
status, diet, having been infected with COVID-19 before and risk degree of the
ICU in question in terms of COVID-19 revealed a statistically significant
associated with scores obtained from Gl symptoms. Perceived stress level,
health perception status, having been infected with COVID-19 before and the
high-risk status of the intensive care unit in question for COVID-19 were
predictive factors for the occurrence of gastrointestinal symptoms. These
findings may provide a basis for creating a healthy work environment where
factors contributing to work-related stress are reduced and coping strategies
are developed.

Keywords: gastrointestinal symptoms, intensive care, nurses, stress

Introduction

COVID-19 is an infectious disease that emerged in the city of Wuhan in China
in late 2019 and caused a pandemic afterward (Bonilla-Aldana et al. 2020). Although
most patients suffering from COVID-19 infection recover easily and without
complications, it is reported that 14% of patients require hospitalization and
oxygen support, and 5% require hospitalization at an intensive care unit (ICU).
Therefore, ICUs are an important step in the fight against the COVID-19 pandemic
which is rapidly enveloping the whole world (Bulut and Ozyilmaz 2020, Rothan
and Byrareddy 2020, Wang et al. 2020, Zhu et al. 2020). During the COVID-19
pandemic; Patients diagnosed with COVID-19 can be treated not only in COVID-
19 ICUs, but also in other ICUs. Therefore, healthcare professionals working in all
ICUs are at risk (Bulut and Ozy1lmaz 2020, Wang et al. 2020).

Among healthcare officials, nurses are professionals who communicate and
spend time with patients most. Historically speaking, nurses are seen to be in the
frontlines in the fight against all epidemics, not only in the fight against the
COVID-19 pandemic. In the fight against the pandemic, nurses are at risk while
performing treatment and care, and therefore, they experience intense stress. ICU
nurses, taking key roles and tasks in the fight against the pandemic, face many
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difficulties in this process (Choi et al. 2020, Kiraner and Terzi 2020, Kiraner et al.
2020, Wu et al. 2020). Wearing personal protective equipment during long
working hours, lack of adequate equipment, fear of getting infected with the
illness for themselves and their families, serious increase in workload, prolonged
working hours, inability to meet/postpone their basic needs during working hours
are some of the problems that ICU nurses are exposed to during this period
(Greenberg et al. 2020, Kiraner and Terzi 2020, Kiraner et al. 2020). Moreover,
many nurses have been infected with COVID-19 and died in this period (Kiraner
and Terzi 2020, Kiraner et al. 2020). These problems are a serious source of stress
for ICU nurses. Stress, defined as the reaction of the organism against any change
that puts pressure on the organism, appears as a factor that causes especially
functional diseases of the gastrointestinal system, triggers these diseases and
sometimes makes them chronic (Kim et al. 2017, Lee et al. 2011, Spoorthy et al.
2020, Turan et al. 2017). While experiencing stress, changes also occur in relation
to a decrease in upper gastrointestinal system motility and an increase in acid
secretion and lower gastrointestinal system motility (Gao et al. 2020, Turan et al.
2017). Gastrointestinal symptoms (G1) have negative effects on daily routines and
quality of life, and result in higher rates of utilization of healthcare (Lee et al.
2011, Turan et al. 2017).

When the literature is examined, perceived stress is seen to be accepted as the
most significant predictive factor for GI symptoms (Afshar et al. 2015, Lee et al.
2011, Turan et al. 2017). However, it is known that factors such as age, work-
related stress and shift working also have an effect on GI symptoms (Eskin et al.
2013, Lee et al. 2011, Turan et al. 2017, Zandifar et al. 2020). Stress-related Gl
symptoms are common worldwide, and the incidence of GI symptoms varies
between 35% and 70%. The most common GI symptoms are upper GI dysmotility
symptoms (Cam and Nur 2015, Greenberg et al. 2020, Qin et al. 2014).

In this context, this study was conducted to determine the relationship between
the perceived stress and Gl symptoms during the COVID-19 outbreak in ICU
nurses, who are in the frontlines in the fight against the pandemic. This study is
unique in that it is the first study on this particular topic. It is believed that the
results of this study will make a significant contribution to the literature.

Research Questions

1. What are the Gl symptoms that ICU nurses experience during the COVID-
19 pandemic?

2. Is the perceived stress in ICU nurses associated with Gl symptoms during
the COVID-19 pandemic?

3. What are the factors associated with Gl symptoms that occur in ICU
nurses during the COVID-19 pandemic?
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Materials and Methods
Design

This cross-sectional study was performed in a hospital in eastern Turkey,
providing health services. Reporting rigour was demonstrated using the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
checklist.

Population and Sample

While the population of the study was composed of all nurses working at the
ICUs of the Malatya Research and Training Hospital, the sample of the study
consisted of 200 nurses who agreed to participate in the study and met the inclusion
criteria. No sampling method was used. The data collection instruments were
applied to all nurses, and 85% (n: 170) of the population participated in the study.
The data of the study were collected by the researchers between October 2020 and
January 2021 by the face-to-face interview method. There wasn’t any lockdown
for nurses that could create a hassle to travel to the hospitals throughout the study.

Inclusion Criteria

Al ICU Nurses
¢ No history of GIS disease (such as gastritis, ulcer, reflux, ulcerative colitis
Crohn’s disease, irritable bowel syndrome and gastrointestinal cancers).
e Working on the day and hours of the study.
e Did not diagnosed with any psychological disorders or chronic diseases.
¢ Not on annual leave or on sick leave were included in the study.

Data Collection Tools

The data of the study were collected using a Personal Information Form, the
Perceived Stress Scale (PSS) and the Gastrointestinal Symptoms Questionnaire.

Personal Information Form

In the form created by the researchers by reviewing the literature, the
sociodemographic characteristics of the participants (age, gender, marital status,
having or not having children, perceived health status, having been infected with
COVID-19 before or not, diet) and information on their intensive care experience
(ICU they worked for, duration of ICU experience, hours worked on a shift,
number of patients cared for on a shift, risk degree of the ICU in question in terms
of COVID-19, status of caring for individual diagnosed with COVID-19) were
questioned, and the form consisted of 13 questions (Cam and Nur 2015, Lee et al.,
2011, Zandifar et al. 2020).
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Perceived Stress Scale (PSS)

This scale was developed by Cohen et al. (1983) to measure how stressful
some situations in the last month of a person’s life are perceived (Cohen et al.
1983). Feelings and thoughts in the last month are questioned by the scale. PSS
has three forms consisting of 14, 10 and 4 items each. In this study, the 10-item
PSS was used. Each item in the scale is evaluated with a 5-point Likert-type
scoring ranging from “Never (0)” to “Very often (4)”. PSS scores are obtained by
reversing four positive items and then summing up all scale items. Possible PSS-
10 scores are between 0 and 40. Higher scores indicate higher levels of perception
of stress. In the adaptation of the scale into Turkish carried out by Eskin et al.
(2013), the Cronbach’s Alpha internal consistency coefficient of the scale was
calculated as 0.84. The Cronbach’s Alpha internal consistency coefficient in this
study was determined to be 0.86.

Gastrointestinal Symptoms Questionnaire (GSQ)

GSQ consists of 16 items regarding the frequency of Gl symptoms that may
be disturbing in the last three months. The questionnaire is in the form of a 5-point
Likert-type scale, and it is scored according to the frequency of symptoms [“Never
(0)” — “Very often (4)”]. The symptoms consist of five categories as esophageal
symptoms (heartburn and/or dysphagia), upper gastrointestinal dysmotility
symptoms (at least one of the following symptoms: early feeling of satiety,
postprandial bloating, abdominal distention, nausea or vomiting), intestinal
symptoms (at least one of the following symptoms: diarrhea/constipation, more
than 3 occasions of defecation per day, profuse or watery defecation, feeling of
urgent need to defecate, fewer than 3 occasions of defecation per week, hard or
lumpy defecation or feeling of stuffiness), diarrhea (more than 3 occasions of
defecation per day, profuse or watery defecation or feeling an urgent need to
defecate) and constipation (at least one of the following symptoms: fewer than 3
occasions of defecation per week, hard or lumpy defecation, feeling of anal
obstruction) It is stated that the Cronbach Alpha internal consistency coefficient of
the questionnaire is 0.75 (Drossman et al. 1993). The Cronbach Alpha internal
consistency coefficient in this study was found to be 0.76.

Data Analysis

The data were analyzed using the SPSS 25.0 package program. Conformity of
measurable data to normal distribution was tested by using Shapiro-Wilk test. The
data were expressed as frequency and percentage for the descriptive analyses.
Comparison of the categorical variables between groups with and without Gl
symptoms was performed using Chi-squared test. The perceived stress quartiles of
those with and without GI symptoms were analyzed using Chi-squares test for
comparison of the categorical variables between groups. Pearson correlation
analysis was used to measure the relationships between Gl symptoms and
perceived stress. Multiple linear regression analysis was performed to determine
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predictors of GI symptoms. Linear regression analysis was applied on the variables
found to be significant in the binary analyses. The results were considered
statistically significant when p<0.05.

Ethical Approval

In order to carry out the study, ethics committee approval was obtained from
the Inonii University Non-Invasive Studies Ethics Committee (2020-08/15), and
institutional permission was taken from the hospital where the study was carried
out. Verbal consent was received from the individuals participating in the study,
and the individuals were informed that their personal information would not be
shared with others, they were free to participate in the study, and they could leave
the study at any time.

Scientific Basis and Validity

In the literature, it is reported that infectious diseases are some of the important
sources of stress faced by healthcare professionals (Greenberg et al. 2020, Kiraner
and Terzi 2020, Kiraner et al. 2020). It is stated that there is a relationship between

perceived stress and GIS symptoms. High perceived stress levels increase the
incidence of GI symptoms (Babaoglu and Ozdenk 2017, Cam and Nur 2015).

Results
Descriptive Characteristics

Table 1. Distribution of the Nurses’ Sociodemographic Characteristics and
Intensive Care Experience (N=170)

Sociodemographic o . . o
Characteristics n (%) Intensive Care Experience n (%)
Age Intensive care unit they worked at
20-25 50 (29.4) Reanimation ICU 40 (23.5)
26-31 100 (58.8) Cardiology ICU 32(18.8)
32-37 20 (11.8) Internal Medicine ICU 19(11.2)
Gender Cardiovascular Surgery ICU 25(14.7)
Male 60 (35.3) COVID-19 ICU 54 (31.8)
Female 110 (64.7) Duration of intensive care unit experience
Marital status 1-5 years 47 (21.7)
Married 75 (44.2) 6-10 years 98 (57.6)
Single 95 (55.8) 11-15 years 25(14.7)
Having children Hours worked on a shift
Yes 50 (29.4) 8 hours 102 (60.0)
No 120 (70.6) 24 hours 68 (40.0)
Perceived health status Number of patients cared for on a shift
Good 50 (29.4) 1-5 individuals 98 (57.6)
Moderate 95 (55.8) 5-9 individuals 72 (42.4)
Risk degree of the intensive care unit
Bad 25(14.8) in question in terms of COVID-19
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Infected with COVID-19 before High risk 60 (35.3)
Yes 70 (41.2) Moderately risky 78 (45.9)
No 100 (58.8) Low risk 32(18.8)
Diet Status of caring for COVID-19
patients

Adequate-Balanced | 73 (42.9) Yes 78 (45.9)
Fast food diet 97 (57.1) No 92 (54.1)
Total 170 (100.0) Total 170 (100.0)

It was found that 58.8% of the nurses were at the ages of 26-31, 64.7% were
female, 55.8% were single, 70.6% did not have any children, 55.8% stated their
perceived health status as moderate, 58.8% had not been infected with COVID-19
before, and 57.1% adopted a fast-food diet. It was also found that 31.8% of the
nurses worked at COVID-19 ICUs, 57.6% had 6-10 years of working experience,
60.0% had 8 hours of work on a shift, 57.6% cared for 1-5 patients on a shift,
45.9% stated that the ICU where they were working was moderately risky in terms
of COVID-19, and 54.1% had provided care to individual diagnosed with
COVID-19. The mean perceived stress level of the nurses was found to be
29.30+5.73 (Table 1).

Distribution of Gastrointestinal Symptoms

Table 2. Distribution of Gastrointestinal Symptoms (N=170)

Gastrointestinal Never Rarely — Sometimes Often — Very Often
Symptoms n (%) n (%) n (%)
Abdominal Pain 27 (15.9) 100 (58.8) 43 (25.3)
Esophageal Symptoms

Dysphagia 49 (28.8) 77 (45.3) 44 (25.9)
Heartburn 37 (21.8) 51 (30.0) 82 (48.2)
Upper GI Dysmotility

Symptoms

Early Feeling of Satiety 69 (40.6) 65 (38.2) 36 (21.2)
Postprandial Bloating 35 (20.6) 78 (45.9) 57 (33.5)
Abdominal Distention 30 (17.7) 65 (38.2) 75 (44.1)
Nausea 43 (25.3) 98 (57.6) 29 (17.1)
\omiting 61 (35.9) 94 (55.3) 15 (8.8)
Intestinal Symptoms

Diarrhea / Constipation 19(11.2) 80 (47.1) 71(41.7)
Number of Daily

Defecations >3 95 (55.9) 50 (29.4) 25 (14.7)
Profuse or Watery

Defecation 71(41.8) 79 (46.5) 20 (11.7)
Feeling of Urgent Need

10 Defecate 66 (38.8) 81 (47.6) 23 (13.6)
Number of Weekly

Defecations <3 74 (43.5) 53(31.2) 43 (25.3)
Hard or Lumpy 45 (26.5) 86 (50.6) 39 (22.9)
Defecation

Feeling of Anal 99 (58.2) 60 (35.3) 11 (6.5)
Obstruction

Fecal Incontinence 102 (60.0) 59 (34.7) 9(5.3)
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It was found that, in the last three months, 48.2% of the nurses had heartburn,
41.7% had diarrhea/constipation, 44.1% had abdominal distention, 33.5% had
postprandial bloating, 25.9% had dysphagia, 25.3% had abdominal pain and fewer
than 3 weekly defecations, 22.9% had hard or lumpy defecation, 21.2% had early
feeling of satiety, 17.1% had nausea, 14.7% more than 3 defecations per day,
13.6% had a feeling of urgent need to defecate, 11.7% had profuse or watery
defecation, 8.8% had vomiting, 6.5% had feeling of anal obstruction, and 5.3%
had fecal incontinence problems often or very often (Table 2) .

The Occurrence of Gastrointestinal Symptoms

Table 3. The Occurrence of Gastrointestinal Symptoms (N=170)

No 12 >3 Symptoms
Items Symptoms | Symptoms | ~ n (%)
n (%) n (%)
Gl Symptoms 16 33(19.4) 95 (55.9) 42 (24.7)
Esophageal Symptoms 2 39 (22.9) 109 (64.1) 22 (13.0)
Upper Gl Dysmotility Symptoms 5 57 (33.5) 94 (55.3) 19 (11.2)
Intestinal Symptoms 8 21 (12.4) 104 (61.2) 45 (26.4)
Diarrhea Symptoms 3 58 (34.1) 70 (41.2) 42 (24.7)
Constipation Symptoms 3 35 (20.6) 82 (48.2) 53 (31.2)

*All symptoms counted if reported to occur often or very often.

Among the nurses, 137 (80.6%) reported multiple GI symptoms. Among these
nurses, 42 (24.7) nurses reported over three Gl symptoms. In particular, 149
(87.6%) nurses reported bowel symptoms, 131 (77.1%) reported esophageal
symptoms, and 113 (66.5%) reported upper GI dysmotility symptoms (Table 3).

Comparison of Gastrointestinal Symptoms by Perceived Stress Levels

Table 4. The Relationship between Gastrointestinal Symptoms and Perceived Stress
Levels (n=170)

r p
Gl Symptoms 0.780 0.021
Esophageal Symptoms 0.756 0.019
Upper Gl Dysmotility Symptoms 0.881 0.034
Intestinal Symptoms 0.748 0.015
Diarrhea Symptoms 0.843 0.040
Constipation Symptoms 0.802 0.016

*Pearson correlation test; ** <0.05.

There was statistically significant relationship between GI symptoms and
Perceived stress scores obtained from the participants (p>0.05) (Table 4).
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Table 5. The Results of the Multiple Regression Model Created with Perceived
Stress Level and Some Variables that Affect the Occurrence of GI Symptoms

(n=170)

Variables B t p VIF
Constant 0.914 0.604 0.025

Stress 0.823 1.236 0.016 1.003
Gender (female) 0.520 0.689 0.019 1.082
Perceived health status (bad) 0.705 1.310 0.037 1.304
Diet (Fast food diet) 0.632 1.020 0.042 0.952
Previous COVID-19 infection status (yes) 0.468 0.735 0.010 0.866
Risk c_;legn_’ee of the intensive care unitin 0767 0.301 0.023 1.283
guestion in terms of risk (high)

R=0.818; R*=0.704; F=29.216; p<0.05.

Multiple linear regression analysis was performed to explain the predictive
effect of some descriptive features of individuals participating in the study on Gl
symptoms. The model was found to be statistically significant in terms of the
significance level corresponding to the F value (F=29.216; p<0.05). When the t
coefficient and significance levels of the independent variables were examined,;
perceived stress score (p=0.016), gender (p=0.019), perceived health status
(p=0.037), diet (p=0.042), having been infected with COVID-19 before (p=0.010)
and risk degree of the ICU in question in terms of COVID-19 (p=0.023) appear to
have a statistically significant effect on scores obtained by GI symptoms. It was
seen that 62.4% of the change on the scores obtained with Gl symptoms was
explained by the scores obtained in nurses’ these features (R=0.818; R°=0.704)
(Table 5).

Discussion

Although there are many studies in the literature examining the effects of
perceived stress on Gl symptoms (Babaoglu and Ozdenk 2017, Cam and Nur
2015, Lee et al. 2011, Ozdenk and Kazim 2019), there is no study examining the
effects of perceived stress experienced by nurses and some factors on Gl symptoms
during the COVID-19 pandemic period. Therefore, the findings of the study are
discussed here along with the results of other similar studies.

It was seen that the majority of the nurses participating in this study were 26-
31 years old, female and single, did not have any children, and approximately half
of them stated their perceived health status as moderate and had not been infected
with COVID-19 before. In a study examining the perceived stress levels experienced
by oncology nurses, it was seen that almost all nurses were male, their mean age
was 34.94+9.00, and approximately half of them were married (Onan et al. 2015).
The reason why some sociodemographic characteristics of nurses differ from each
other in studies is thought to be the fact that mostly young nurses work at ICUs in
Turkey.

In our study, it was found that 80.6% of the nurses experienced at least one Gl
symptom, and 24.7% experienced at least three GI symptoms in the last three
months. It was determined that the vast majority of the nurses experienced the
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symptoms of heartburn, diarrhea/constipation and abdominal distension, respectively,
often or very often in the last three months. When the literature was examined,
studies on this topic carried out mostly on students were found. In these studies, it
was found that 70.2% of nursing students, 78.7% of nursing/ midwifery students
and 65% of students of schools of education experienced at least one GI symptom
(Babaoglu and Ozdenk 2017, Cam and Nur 2015, Lee et al. 2011). Previous
studies have reported that upper Gl dysmotility symptoms are the most common
type of Gl symptoms (Babaoglu and Ozdenk 2017, Cam and Nur 2015, Lee et al.
2011). The difference in the results of the studies is thought to have been caused
by the difficulty in ICU working conditions during the COVID-19 process and
different personal characteristics. As a matter of fact, 40% of the nurses are on
duty for 24 hours in this study. This condition is thought to affect feeding, toilet
habits and increase gastrointestinal symptoms.

According to this study, the perceived stress level was determined to be high.
When a nursing study conducted before the COVID-19 pandemic period was
examined, it was seen that the perceived stress experienced by nurses was much
lower (Onan et al. 2015). When studies carried out during the pandemic period
were examined, it was seen in a study conducted with healthcare workers that
81.7% of the participants reported moderate or high levels of perceived stress
(Chekole et al. 2020). Likewise, in a study conducted with healthcare workers, the
highest stress levels were found to be among nurses (Babore et al. 2020). Again, in
a study conducted by Pasay during the pandemic period, it was determined that a
moderate level of stress was perceived by the participants (Pasay-An 2020). The
COVID-19 pandemic period has caused physical, psychosocial and politico-
economic effects on ICU nurses. Nurses firstly had to manage an epidemic whose
nursing management they had never experienced before, and they were also
exposed to a high risk of contamination from nursing interventions with the highest
risk of droplet spread (Benke et al. 2020, Kiraner and Terzi 2020, Kiraner et al.
2020, Pasay-An 2020). The results of this study and other studies conducted
during the pandemic period were similar. It is thought that the increase in the
perceived stress level experienced by nurses in studies is related to the difficulties
that ICU nurses experience during this period.

In this study, it was determined that, as the perceived stress scores by the
nurses increased, the incidence of GI symptoms also increased. A positive
significant relationship was found in the correlation analysis conducted between
perceived stress and Gl symptoms. There are many studies in the literature
indicating that there is a relationship between Gl symptoms and perceived stress
(Babaoglu and Ozdenk 2017, Cam and Nur 2015, Lee et al. 2011, Ozdenk and
Kazim 2019). Stress threatens homeostasis and consequently causes the balance of
the Gl system to deteriorate (Babaoglu and Ozdenk 2017, Lee et al. 2015, Ozdenk
and Kazim 2019, Pasay-An 2020). The similarity between this study and other
studies in the literature confirmed that stress is a predictive factor for GI symptoms.

In the current study, some variables that may be determinant in predicting the
GI symptoms of ICU nurses and their perceived stress were modeled by multiple
linear regression Analysis. According to the regression analysis results, the
occurrence of Gl symptoms was increased by the higher the average score,
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previous COVID-19 infection status, the high-risk status of the ICU in question for
COVID-19, poor perceived health status, malnutrition and being female,
respectively. Similar to this study, other studies have concluded that increased
stress quartiles and poor health status were predictors of GI symptoms (Cam and
Nur 2015, Lee et al. 2011, Ozdenk and Kazim 2019). The perception of health is
based on individuals' general evaluations of their own health conditions, and it is a
simple but powerful indicator that reflects the multidimensionality of health and
enables the individual to evaluate their biological, mental and social state by
themselves (Altay et al. 2016). The result of this study supported this information.
In the literature, it was reported that permanent damage occurred in many systems
in those who underwent COVID-19, and as for the gastrointestinal system, Gl
symptoms such as diarrhea, vomiting and abdominal pain were observed in a
considerable number of patients (Xiang et al. 2020, Xiao et al. 2020). Similarly, in
this study, it was found that the nurses who had been infected with COVID-19
before had more GI symptoms. It is thought that the finding here that working at a
highly risky ICU in terms of COVID-19 was a determining factor on Gl symptoms
may have been due to rush working hours, lack of adequate protective equipment,
increased daily stress, inability to take care of one’s personal health and the risk of
disease transmission faced by loved ones (Kiraner and Terzi 2020, Kiraner et al.
2020). It has been reported that Gl diseases often occur in individuals who adopt a
fast-food diet (Bonham et al. 2016, Nea et al. 2018, Xiang et al. 2020). It is reported
that nurses adopt a fast-food diet, a low-quality diet or irregular eating habits due
to reasons such as prolonged standing, shift working, excessive workload, time
pressure, difficult or complex tasks, insomnia and insufficient rest breaks on shifts
depending on the intensity of service (Bonham et al. 2016, Nea et al. 2018). The
result that GI symptoms were seen more frequently in the nurses who adopted a
fast food diet, which was also concluded in this study, confirmed this information
(Cho etal. 2013, Nea et al. 2018).

Limitations

The fact that the sample consisted of ICU nurses working at only one hospital
was a limitation of the study. The result of the study may not be generalized to all
ICU nurses. In addition, the cross-sectional design of the study did not allow the
examination of causality and it was not possible to analyze the long-term evolution
of specific changes. A longitudinal study can solve this problem. Other factors that
could contribute to stress of the nurses were not evaluated in the study. There
weren’t any information regarding psychological, behavioral, cognitive, reactions
occurring before, during, or after pandemic. There weren’t any other psychological
assessment for the nurses except for Perceived Stress Scale.

Conclusion

It was found that the incidence of GI symptoms and the incidence of perceived
stress were high in the nurses who participated in this study. Perceived stress level,
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perceived health status, previous COVID-19 infection status and working at a
highly risky ICU in terms of COVID-19 were found to be significant predictive
variables in the occurrence of GI symptoms.

Implications for Nursing Practice

In line with these results, it is recommended to evaluate nurses in terms of Gl
symptoms, provide the necessary support for ICU nurses in stress management
and coping strategies to reduce perceived stress, improve their working conditions
and conduct studies in larger nurse groups. These findings may also provide a
basis for creating a healthy work environment where factors contributing to work-
related stress are reduced and coping strategies are developed. Improvement in the
environment can be initiated by the nurse administrators by establishing policies
and procedures. For ICU nurses, activities such as professional mediation and
social support as well as increasing peer support systems at workplaces can be
inexpensive measures to reduce perceived stress and associated GI symptoms
(Yildiz 2021). In this context, consultation and liaison psychiatric nurses can
develop a plan to increase nurse awareness on strategies for stress reduction and
coping behaviors, as they have a deep-rooted knowledge of the nature of
psychiatric dynamics (Alharbi and Alshehry 2019, Yildiz 2021).
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Deaths Due to COVID-19, Lockdowns, VVaccinations and
Weather Temperatures: The Case of Greece

Gregory T. Papanikos

The aim of this paper is to present Greek daily descriptive statistics on confirmed
deaths due to COVID-19, the days of lockdown and their effect on the number of
deaths, the outcomes of vaccinations and the influence of weather temperatures.
Do lockdowns work in bringing the number of deaths down? The descriptive
evidence shows that this is the case even though there is a considerable lagged
effect. On the other hand, vaccinations, during the time period of examination,
do not seem to have diminished the number of deaths, but the reason might be
that it takes time for their full effect to occur. Finally, this paper also examines
the hypothesis that during the summer months the daily deaths from COVID-19
are relatively lower than during the winter months. Using average daily
weather temperatures, this hypothesis cannot be falsified. Simple calculations of
the functional relation between weather temperatures and deaths show that
temperatures above 28.5 degrees Celsius (°C) were associated with zero deaths.

Keywords: COVID-19, deaths, Greece, lockdown, pandemic, vaccinations,
weather temperatures

Introduction

Pandemics were always here on earth along with many other natural disasters.*
They come and go. Historically, the most famous pandemic was the plague which
hit Athens in 430 BCE (Papanikos 2021b). Since then, pandemics have appeared
many times in history. As in ancient Athens, these pandemics have had harmful
effects on the economy, society, demographics (population) and ethics.?

The current pandemic is not an exemption. Individuals’ and states’ reactions
to COVID-19 are no different from the individual, social and political reactions of
the pandemic that hit Athens 2,500 years ago. That plague lasted for three years
before it disappeared altogether as so eloquently all of these are described by
Thucydides in his work on The Peloponnesian War. | have examined elsewhere
these issues, including Thucydides’ account of the ancient plague and the European

'Wars, as mentioned by Hesiod’s magnum opus Works and Days, are the worst of all disasters, but
these are man-made disasters and not natural ones. One may also argue that the deleterious effects
of natural disasters depend, to a certain extent, on human actions and behaviors.

’Not all effects are detrimental though. Pandemics may force the humanity to invest into new
pharmacies which might have more general beneficial applications. On the other hand, pandemics,
similar to wars, have produced some of the best-known works in literature, e.g., The Decameron
(1353) by Giovanni Boccaccio; A Journal of the Year of the Plague (1720) by Daniel Defoe; The
Plague (1947) by Albert Camus and many others. Without a real pandemic, these works might not
have been written, and all future generations would have lost the opportunity to read these
masterpieces. If reading good pieces of literature is an investment in human capital, as | believe it is,
then one must compare the cost of the pandemic with all these losses of human capital of all future
generations.
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Union’s efforts to harmonize economic and social policies to cope with COVID-
19 (Papanikos 2020a, 2020b, 2020c, 2020d, 2021a, 2021b). Examples of economic
and social policies are the recovery plans currently implemented by the European
Union, the vaccine distribution channels organized at the European Union-level
and the establishment of a European vaccination passport.

Since the pandemic struck the world in late 2019 and in early 2020, another
“pandemic” infected the world of academics, i.e., writing about the COVID-19
itself. In just one year, the literature on COVID-19 has mushroomed. All aspects
of the current pandemic have been examined. The theme “infected” all academic
disciplines and the “cases of these infections” are multiplied at a geometric rate.
As a matter of fact, | was one of the first infected and started writing and publishing
on the issue of COVID-19.

The Athens Institute for Education and Research (ATINER) received quite a
few dozens of papers either to be considered for presentations at one of its many
small academic events organized throughout the year, and/or to be considered for
publication in one of its journals. This time, the presentations were done remotely
thanks to Prometheus, who provided the technology. In just a few months, those
who had the property rights in these technologies became billionaires. Who says
that COVID-19 had only negative effects? For some people, the pandemic was a
blessing.

Papers accepted for publication in one of ATINER’s journals examined the
economic aspects of the pandemic (Adejare et al. 2021, Jones and Comfort 2020,
Uwah et al. 2021); the health and medical aspects (Parodi et al. 2021, Uysal et al.
2020); the social dimensions (Backman 2021, De Falco et al. 2021, Juri¢ 2021); the
communication facets (Mengu et al. 2021, Osisanwo 2021); the legal implications
(Marchetti 2021); and the educational adjustments (Giivercin et al. 2021, Kilig
2021, Pinchbeck and Heaney 2021). Of course, these do not exhaust the literature,
but here they are given as examples of the types of studies written to account for
the unexpected phenomenon of COVID-19. Unexpected not in terms of the
occurrence of the event, which is unavoidable, but of its exact timing. Those who
claim that they have predicted the coming of a pandemic, they simply meant that
pandemics will re-appear again in the future. Prognosis and prediction, in order to
be useful, must include the time framework of the event. Otherwise, it has the
same value as the prognosis that one day we will all die from something.

It goes beyond the scope of this short paper to review this huge literature. The
purpose of this study is to examine some preliminary empirical evidence of the
effects of lockdowns, vaccinations and weather temperature variations on the daily
death outcomes of COVID-19 in Greece. Since this is an ongoing process, the
descriptive statistical evidence and the results should be interpreted with caution.
This is of particular significance when the effects of vaccinations are analyzed.
Their expected positive influence in reducing the daily number of deaths will take
time to materialize, and currently we are in the beginning of the process. After a
few months and when all lockdown measures are completely lifted, then the full
effect of vaccinations can be appraised. | should point out at the outset that the
discussion, primarily the one on the effects of vaccinations, relate to short run
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outcomes (less than a year). Nobody knows the medium or long run effects of
COVID-19 immunization, or of the disease itself.

In this exploratory study, Greek data are used primarily because of my
familiarity with the current developments in the country. It is really very difficult
to evaluate policy effects if the researcher does not have a knowledge and a feeling
of the social and cultural environment. Nevertheless, my interpretation of this
environment may not be appropriate and could become an issue of dispute.
Looking at the effects in only one country has its own benefits as well because
other concurrent influences can be isolated. This may include the quality and the
quantity of health and hospital services; weather conditions; sociocultural attitudes
in accepting and implementing such policies as lockdowns; social distancing; and
attitudes towards vaccinations. Cross-country studies have their merits in
comparing the efficiency and the effectiveness of various policy interventions—
this is not examined in this paper. In another paper, | have compared national health
expenditures in the European Union and their effects on COVID-19 (Papanikos
2020c, 2020d).

This paper is organized as follows. The next section discusses the three Greek
lockdowns implemented by the government as urgent measures to cope with the
spread of the pandemic. The following section of the paper analyzes the number of
daily deaths from COVID-19, taken into consideration the three lockdown periods.
Thus, this section provides preliminary evidence on the effects of lockdowns on the
number of daily deaths due to COVID-19. The fourth section looks at the effect of
vaccinations (both the number of vaccinations and the number of people vaccinated)
on daily deaths. The fifth section relates daily average weather temperatures to
COVID-19 daily deaths. The final section concludes, including some ideas of the
direction of future research.

Coping with the Pandemic: The Lockdown Days

The Greek government responded quickly to the pandemic and locked down
the economy even before any death was reported (Figure 1). It also took a number
of additional measures, but the most important ones were the partial closing down
of the economy, the online provision of education (private and public) and the
cancelling of all cultural, religious and sporting events. Practically what these
measures aimed at was to restrict social interactions by requesting people to stay
home; this was not entirely unique to Greece. With very few exceptions, many
other countries in the world implemented exactly the same policies. There were
additional measures such as communication policies to persuade the public to
follow, on a voluntary basis, certain rules related to personal hygiene, wearing
masks everywhere (it became mandatory during the last two lockdowns) and keep
social distancing as often as possible. However, these are secondary measures
because if someone is restricted at home, then personal hygiene and social
distancing become irrelevant. These polices are not reviewed in this study.

In Greece, the lockdown of the economy begun on 11 of March 2020 (Table 1).
Some of these measures are still in existence today; some have never been lifted,
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e.g., attending sports and cultural events. However, for the purpose of this study, a
distinction is made between a mild and a strong version of a lockdown. The
demarcation line is whether primary and secondary schools were open or not.
Thus, Figure 1 makes a distinction between restrictive lockdowns and not-so-
restrictive lockdowns.

Figure 1. Days of Lockdown Due to COVID-19 from 26 Feb 2020 to 14 Jun 2021
12
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Figure 1 shows that during the period of the current pandemic, the Greek
government had decided to close down the economy three times. Table 1 reports
the starting and the ending days of each of the three lockdowns and their duration in
days. The first lockdown started on 11 of March 2020 and lasted 82 days until the
31 of May 2020. The second lockdown was the longest; it lasted 84 days, starting on
9 of November 2020 and ended on 31 of January 2021. The last lockdown started
on 16 of March 2021 and ended on 17 of May 2021, a duration of 63 days.

Table 1. Lockdowns

Lockdowns First Day Last Day Duration in Days
1 11 March 2020 31 May 2020 82
2 9 November 2020 31 January 2021 84
3 16 March 2021 17 May 2021 63

Note: The dates were gathered from various Greek government announcements.

During this long period of 475 days, the economy was under a strict lockdown
for almost half of the period, 229 days or 48% of the total days. The question is
whether these three lockdowns had any positive effect in decreasing the number of
deaths. An actual comparison is impossible because one should estimate what
would have been the number of deaths without any lockdown. In addition, only
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the short run (immediate) effects of lockdowns are examined. In the medium and
long runs, the effects on the number of deaths might be different. The total number
of deaths due to COVID-19 in Greece is examined in the following section.

Deaths from the Pandemic

There are many ways to measure the effects of COVID-19. The number of
people infected is an obvious indicator, but, unfortunately, reliable data on this
variable are not available. The reason is that there are many people who had been
infected without any symptoms at all; this is truer for young people. These people
went unnoticed and are not reported anywhere to be found. Thus, the number of
people infected cannot be used as an indicator of the impact of COVID-19. A
more accurate indicator is the number of people who died from the disease, but
still this is a complicated index because many deaths may be attributed to COVID-
19, even though these people died for other reasons as well; the so-called
underlying medical conditions. In Greece most of the people who died from
COVID-19 were otherwise too old and suffering from a chronic disease.
Notwithstanding, this is a good indicator when the analysis is done for one
particular country. When comparisons are made between countries then this
indicator may not be appropriate because the total number of deaths due to
COVID-19 are affected by the level of socioeconomic development. These
countries are able to provide better (in quality and quantity terms) public and
private health and hospital services.

In an earlier study (Papanikos 2020a), | found that social spending did matter.
The higher the social spending as a share of GDP, the lower the ratio of deaths to
population. It seems that social policy, which includes health spending, does
reduce the death rate. Similarly, the size of population played a role. Population
size had a non-linear impact on deaths due to COVID-19. Highly populated
countries were hit harder by COVID-19, but the rate of the effect decreased as
population size increased.

In this current study, these effects are not relevant because only one country is
examined and consequently the total number of deaths is considered as the
appropriate variable to use. Figures 2 and 3 depict (a) the daily number of deaths
due to COVID-19 and (b) the accumulated number of deaths due to COVID-19
from the first day of the first case of an infected person reported on 26 February
2020. The first reported death was on 12 March 2020.
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Figure 2. Daily Number of Deaths Due to COVID-19 from 26 Feb 2020 to 14 Jun
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Figure 3. Accumulated Deaths Due to COVID-19 from 26 Feb 2020 to 14 Jun 2021
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As already mentioned, the government locked down the economy the day
before, on 11 of March 2020. During the 82 days of the first lockdown the average
reported daily number of deaths was 2.1 people. At the end of the first lockdown
the accumulated number of deaths had stabilized, i.e., the curve flattened out
(Figure 3). The lockdown periods are embedded in Figure 2 as three orthogonal
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parallelograms with the length of the base being determined by the number of days
of its duration. The height does not indicate anything.

The government was forced to open up the economy because of the huge
revenue loss from international tourism non-arrivals. The economy remained open
throughout the tourism season from the beginning of May of 2020 until the first
week of November of 2020. There were 187 days of no strict lockdown. During
this period, the average daily number of deaths was only three. The government
decided to lockdown the economy again for the second time for a duration of 84
days (Table 1) until the economy opened again on 31 January of 2021, but, pretty
soon, a third lockdown was implemented on 16 March 2021 for 63 days. The
economy opened up again for the 2021 tourism season. Figure 3 shows that the
total (accumulated) number of deaths from COVID-19 on 14 of June 2021 was
12,503 people.

What were the effects of lockdowns on the daily number of deaths? Figure 2
shows that the first lockdown had a drastic effect of keeping the daily number of
deaths very low indeed. This low number of deaths continued throughout the
summer months even though the strict lockdown measures were lifted, but this
might have been the effect of higher weather temperatures as shown in the fifth
section of this paper.

By the end of October 2020, the total number of daily deaths was starting to
rise again which alarmed the Greek authorities to enforce a second lockdown. In
the beginning of the second lockdown, the number of deaths skyrocketed because
of a lagged epidemiological effect. During the Christmas holiday period some
measures were lifted, but the schools were closed because of the holidays. This
might explain the spike in deaths in the third week of December 2020. After the
holidays, the lockdown was working again. The daily death toll of COVID-19
decreased, but had never returned to its earlier period of the first lockdown.

There appears to be two explanations to account for this difference. Firstly,
the government itself did not implement the lockdown with the same zeal as it did
during the first lockdown. Secondly, people were really tired of being locked in.
Unlike in the first lockdown, this time they did not demonstrate the same obedience
and patience.

Things became worse during the third lockdown from 16 of March 2021 to 17
May 2021 (63 days in total). Comparing the two last lockdowns, some important
differences are observed. Firstly, the average, the standard deviation and the
maximum values of the number of deaths were higher in the third lockdown
compared to the same numbers of the second lockdown. Secondly, it took a longer
time for the effects of the third lockdown to show up. Thirdly, by the end of the
third lockdown, the effect of vaccinations may have become operative as shown in
the next section. Thus, with a scatter diagram the two effects cannot be separated.
There is a need to develop a regression model to estimate the two separate effects.
This is not undertaken in the current study.

An important issue is not only the total number of deaths, but their distribution
over time. Table 2 tabulates the daily distribution of deaths in Greece during the
period of the pandemic into 14 categories over ten days. This is important
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information because it relates to peak load demand which is usually applied in
energy demand, but applies to hospitalizations as well.

Table 2. Tabulation of Daily Deaths from 26 Feb 2020 to 14 Jun 2021

Cumulative Cumulative
Value Count Percent Count Percent
[0, 10) 242 50.95 242 50.95
[10, 20) 23 4.84 265 55.79
[20, 30) 43 9.05 308 64.84
[30, 40) 27 5.68 335 70.53
[40, 50) 22 4.63 357 75.16
[50, 60) 34 7.16 391 82.32
[60, 70) 20 421 411 86.53
[70, 80) 23 4.84 434 91.37
[80, 90) 18 3.79 452 95.16
[90, 100) 11 2.32 463 97.47
[100, 110) 9 1.89 472 99.37
[110, 120) 1 0.21 473 99.58
[120, 130) 1 0.21 474 99.79
[130, 140) 1 0.21 475 100.00
Total 475 100.00 475 100.00

What is important here is not so much the average daily number of deaths, but
their daily variations. Half of the first 475 days of the pandemic had less than 10
deaths per day which was easily handled by the Greek health and hospital sector.
Not shown in the table are the values of the average of 26 deaths and the standard
deviation of 31 deaths. It is the latter statistic that is of concern here. If the standard
deviation was zero, the number of 26 deaths each day would be easily handled by
the Greek hospital sector. Having more than 50 deaths per day was worrisome and
put a lot of pressure on the health and hospital sector. This occurred 25% of the
days of the pandemic period. This put a lot of strain on the hospital services and
especially in the intensive care units of them.

Vaccinations and the Daily Number of Deaths Due to COVID-19

This section examines the effect of the total number of vaccinations and the
total number of people vaccinated on the daily number of deaths (Figures 4, 5 and
6). As shown in the previous section, the Greek government did an outstanding job
in implementing the first lockdown with excellent outcomes in terms of the daily
number of deaths due to COVID-19. It did not perform as well in the second and
the third lockdowns for the two reasons already mentioned.
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Figure 4. Number of New Vaccinations per Day from 28 Dec 2020 to 14 Jun 2021
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Figure 5. Total Number of Vaccinations and Daily Deaths Due to COVID-19
from 26 Feb 2020 to 14 Jun 2021
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However, a new tool was discovered to be used by national policy makers to
fight the pandemic. Prometheus stole the secret of vaccines held by the Olympians
and started to distribute it to the world—not so equally as Prometheus himself
would have liked it to have been, but, at least, it was available. The Greek
government did an excellent job in organizing the vaccination program which had
received many positive remarks from international media and other governments.
Figure 4 shows the number of new vaccinations performed every day. The
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vaccination program started on 28 of December 2020 when 447 people were
vaccinated. This figure was over 100 thousand in the first days of June 2021. The
steepness of the regression line of Figure 4 shows that vaccinations were increasing
at a very high rate.

By the end of the period (14 June 2021), the total number of vaccinations
were 6,938,959 and the total number of people vaccinated was 4,274,435. What
was the effect on the number of deaths due to COVID-19? In this paper, simple
correlations are used as these are shown in a scatter diagram. They do not imply
causality, but this is easily inferred from epidemiology. In the first days after the
vaccination, people are still vulnerable to catching the disease. If they relax their
precautionary measures, then they increase their probability of being infected. At
the aggregate (society’s) level, this will show as an increase in the deaths due to
COVID-19 among people who were recently vaccinated until a few weeks have
passed, in order for people to develop the necessary antibodies to immunize from
the disease—and still then, nobody is 100% protected. If this is the case, we might
get a non-linear effect of vaccinations; a positive in the beginning and a strong
negative thereafter.

Figure 6. Total Number of People Vaccinated and Daily Deaths Due to COVID-
19 from 26 Feb 2020 to 14 Jun 2021
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This evidence provides supportive evidence that vaccinations do work after a
few weeks have passed. Thus, one expects that once a certain percentage of the
population is vaccinated, then this might signal the end of the negative effect of the
COVID-19 as measured by the daily number of deaths. This is exactly what many
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national authorities are hoping around the world. Once they have vaccinated the
larger proportion of their population the disease will be eradicated. This is exactly
what Figures 5 and 6 show. It can be estimated from both equations reported in the
two graphs that if more than six million people are vaccinated, then the estimated
number of daily deaths will be zero. This, and good weather might be the answer
to cope with COVID-19. The good weather effect is examined in the following
section.

Temperature

The last variable to be discussed is the role of weather temperatures. In Greece
there is a high annual variability of weather temperatures as shown in Figure 7 in °C.
The variability can be very well approximated with a polynomial of third degree;
the parameters of the equation are shown on the graph. However, there is great
variability between the various regions of Greece, but here this paper has
abstracted from regional differences in general; this can be the subject of another
study. Instead, the average daily weather temperatures in the city of Athens were
used as a crude indicator of the weather temperatures of Greece. Of course, it
should be taken into account that almost half of the population of Greece is living
in Athens and most of the daily deaths occurred in this city. In any case, one might
safely assume that even though the average temperatures may differ between the
different regions of Greece, their dispersion may be the same, and thus which
area’s temperature is used would not have affected the result.

Figure 7. Weather Temperatures from 26 Feb 2020 to 14 Jun 2021 in °C
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The average daily temperature during this period from 26 of February 2020 to
14 June of 2021 was 18°C. The maximum average value was 32.9 degrees
occurring on 31 of July 2021 and the minimum was 0.3 occurring on 16 of
February 2021. The standard deviation of the weather temperatures was 6.69°C.

Do weather temperatures affect the spread of the COVID-19 and therefore the
number of deaths from it? Figure 8 shows the scatter diagram of the two variables.
The linear effect (not shown in the graph) of temperature on the daily number of
deaths is positive and actually very strong, but there are many dispersions.

A polynomial of second degree fits the relation better, and this is shown in
Figure 2 along with the estimated parameters. In general, in the summer period,
the number of deaths is reduced relative to the winter months. At relatively low
average temperatures (below 15°C), the relationship is flat or slightly positive. In
these temperatures there is no effect on the number of deaths.

For temperatures higher than 15°C, the number of deaths declines drastically,
reaching almost zero for average temperatures above 25°C. It is also interesting to
note that for low temperatures (less than 8°C), there was no day with zero deaths
from COVID-19.

Figure 8. Weather Temperature and Deaths from COVID-19
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Note: Data on weather temperatures were retrieved from: http://mww.meteoacharnes.gr/statistika/
datasummary.htm. [Accessed 15 June 2021]

Just as a demonstration from the second-degree polynomial, it can be
calculated that for a temperature of 0°C, the daily number of deaths is equal to 34
deaths. At the average of 18°C, the daily number of deaths implied from the
equation is 31 people. Solving the equation for zero deaths, a temperature of
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28.5°C is sufficient. This exact temperature occurred three times in this period: 5
July 2020, 13 August 2020 and 3 September 2020. In the first, the number of
deaths was zero, but in the other two cases the number of deaths were 2 per each
day. It is important to repeat that the data of weather temperatures used in this
study are from Athens, which are different from the rest of the country (usually
lower). Even the Athens’ data are the average of the day. Another weather
temperature indicator would have been the standard deviations of the daily
weather temperatures.

The correlation coefficient of the daily number of deaths and the average
daily weather temperatures was -0.428, implying a negative relationship. When
temperatures increase, the number of deaths from COVID-19 decrease.

One may conclude from this descriptive evidence that weather temperatures
did affect the daily number of deaths from COVID-19. The explanation given is
that warm weather allows outdoor activities which reduce the spread of the disease.

Conclusion

The descriptive evidence shows that during lockdowns the number of deaths
from COVID-19 does decrease after a certain time period, reversing an initial
upward trend. From the three lockdowns, this was the case in the last two
lockdowns. The first lockdown was implemented early on when the number of
deaths was zero and therefore it had an immediate effect in preventing the number
of deaths from rising.

The second conclusion relates to the total number of vaccinations and the total
number of people vaccinated. The latter figure is lower because, with the exception
of one vaccine, all others require two doses. Thus, the first figure includes people
who have been vaccinated twice. The descriptive statistical evidence shows that
initially the association between vaccinations and number of deaths was positive,
but it quickly turned into a strong negative, indicating that vaccinations do work.

The last conclusion relates to weather temperature. The hypothesis that high
weather temperatures reduce the infections and therefore the deaths from COVID-
19 is not falsified. At zero °C, the daily number of deaths was found equal to 34
deaths. As temperatures increase, the number of deaths decreases. At 28.5°C, the
number of deaths was found to be equal to zero. Thus, an increase in vaccinations
and temperatures are expected to eliminate the number of deaths from COVID-19
in Greece during the summer months of 2021.

The descriptive statistics presented in this paper by no means imply causality.
Once this pandemic has done its cycle and more data become available,
particularly on vaccinations, then a statistical model may explain and quantify the
effects of the lockdowns, vaccinations and weather temperatures on the daily total
number of deaths from COVID-109.

However, there appears to be some statistical problems which require
attention. Firstly, it seems that the integration properties of the variables are not the
same. Deaths is a variable which is integrated of order one while the other
variables do not have the same level of integration. Thus, first differentiating
might be an appropriate model. Secondly, the lagged effects should be determined
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because according to epidemiologists, measures, such as lockdowns and
vaccinations, reduce deaths only after a long (in days) period has passed. These are
important issues and a future research should account for them.
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The Impact of COVID-19 Epidemic on Immunization
Activities in Italy

Patrizia Parodi, Francesco Maraglino & Anna Caraglia

COVID-19 has led to disruption in routine immunization programs around the
globe. In Italy, we assessed the impact of COVID-19 epidemic on immunization
activities using a questionnaire to explore reasons for decrease in vaccination
and measures implemented. Sixteen Regional Health Services over 21 answered
(76.1%). A decrease in immunization activities was mostly recorded after the
notification of the first local cases in Italy and during the peak of the epidemic.
About one-fourth (28%) of immunization centres suspended their activities and
more than 33% of health workers in immunization centres were shifted to the
COVID-19 response. Specific training on COVID-19 was generally reported.
Children above 1 year of age until adolescence were the most affected by
disruption of immunization services followed by adults indicating that primary
series vaccination were prioritized. Several measures were implemented, such
as immunization only under appointment, give priority to some immunization/
subjects and extend the hours of work to avoid overcrowding; telephone call to
families; developing a list of children who have missed their vaccine doses;
preparing a targeted action plan to ensure rapid catch up of children who are
not up to date with their vaccination. Information and awareness raising
activities were also indicated, even if in a lesser extent. The results of the survey
were used to collect and disseminate best practices in order to minimizing the
effect of the pandemic on vaccine preventable diseases.

Keywords: COVID-19, routine immunization, immunization catch-up activities,
vaccination services, Italy

Introduction
Epidemiology of COVID-19 in Italy

Since the first reported cases in China in December 2019 and until 29 January
2020, in Italy the infection with SARS-CoV-2 was not detected. On 30 January, the
same day in which the World Health Organization declared the new coronavirus
epidemic a public health emergency of international concern, two imported cases
were confirmed in Latium Region. The day after, the Italian Government declared
the national emergency in response to COVID-19 epidemic. On 21 February, the
first local case was registered in Lombardy Region. In the following weeks, the
infection spread all over Italy despite the timely implementation of public health
measures. The peak of new cases was reached on 21 March, followed by a slow
and irregular decrease until the current transition phase characterized by a more
stable number of daily reported cases and no overburden of health services.

Some regions, in particular Lombardy, Veneto, Emilia-Romagna and Piedmont
were affected earlier and more severely by the epidemic especially during the early
phases. Shortage of health workers was a common key problem.

75



Essays on COVID-19 Research

COVID-19 emergency had a strong impact on people and the national health
system. Public health measures focused on stay at home policies, social distancing,
closure on non-essential services, including schools, until complete lock down, to
reduce the spread of SARS-CoV-2. Limiting movement outside the home to
essential activities could have influenced the decision to postpone immunization.
In few weeks, the number of hospital beds, both in intensive care unit and in
medicine wards sharply increased, with ad hoc facilities dedicated to the care of
COVID-19 patients. Part of the healthcare resources have been shifted to the
COVID-19 response, with a presumable impact on the routine immunization
activities.

The immunization services are an essential part of the national health system
and the Ministry of Health issued guidance to maintain their operation as far as
possible. Nevertheless, disruption of immunization activities during COVID-19
pandemic was reported in literature and we decided to evaluate the situation in
Italy.

Immunization Activities in Italy

Immunization activities are a core component of the public healthcare
assistance: the Italian immunization policy applies across the life-course, with ten
mandatory routine immunization for children aged 016 years and unaccompanied
foreign children: polio, diphtheria, tetanus, hepatitis B, pertussis, Haemophilus
influenzae type b, measles, rubella; mumps, varicella, chickenpox. In teenagers,
further recommended vaccinations include anti HPV and meningococus, while in
the elderly over 65 years, influenza, herpes zoster and pneumococcus immunization
are recommended. Generally, vaccination is offered free of charge by the public
immunization services, including general physicians and paediatricians. Seasonal
influenza vaccine can also be administered in pharmacies.

Italy is endemic both for measles and for rubella, with large outbreaks
occurring in the last years.

Literature Review

The World Health Organization (WHO 2020, WHO EURO 2020, WHO and
UNICEF 2020) issued guidance on routine immunization services during COVID-
19 pandemic, warning about the risk of vaccine preventable disease outbreaks due
to the disruption of immunization services, even for limited period of time, which
could cause further pressure on health services. During COVID-19 pandemic, it is
critical to ensure trust of the population in the health system guaranteeing that
activities are performed under safe conditions, implementing optimal infection
prevention measures during immunization sessions and adequate observation of
adverse events following immunization (AEFIs). Primary series vaccination and
other vaccination for vulnerable groups should be prioritized. Communication
plays an important role and should clearly explain the benefit of vaccination even
during a health emergency to address community reluctance. WHO recommends
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resuming and restoring immunization services as soon as possible when SARS-
CoV-2 transmission decreases to close immunity gaps created during the epidemic.

In the Americas, the Pan American Health Organization (PAHO) (2020)
conducted a survey in 38 countries and territories of the region to monitor the
functioning of immunization services and the main challenges during COVID-19
pandemic. After lessening the lockdown measures, immunization activities
resumed, but the demand remained low due to people’s concern about the risk of
exposure in healthcare settings, restrain in public transport and other public health
measures. Several innovative strategies were implemented by countries such as
drive-through vaccination, mobile vaccination centres, vaccination in homes,
vaccination with prior appointment, vaccination in strategic locations, and
communication strategies. Difficulties were recorded in several countries in
delivery of vaccines and other supplies and in maintaining epidemiological
surveillance due to laboratory services shifted to COVID-19 testing.

Hungerford and Cunliffe (2020) welcomed the launch of the European
Vaccination Information Portal in conjunction with the European Immunization
Week 2020, as it is important to ensure sufficient resources and priority to delivery
of routine immunization especially in COVID-19 time. In fact, preventive
measures, such as lock down, quarantine and social distancing represent a big
challenge for delivering immunization. To mitigate COVID-19 effects, it is
important to monitor immunisation rates at all levels.

Santoli et al. (2020) examined two data sources to assess the impact of the
pandemic on paediatric immunization in the United States. The first is the
cumulative doses of vaccines ordered by healthcare providers. The second is the
aggregate counts of measles-containing vaccine doses administered between two
paediatric age groups: children aged < 24 months and children aged >24 months
through 18 years. Both data sources compared the same period of 2019 and 2020.
The authors found a considerable decline both in orders and in administered doses,
starting the week after the national emergency declaration. Children < 24 months
were less affected by the decrease in immunization. According to their study,
parental concern about possible exposure during vaccine session might contribute
to the drop registered.

Another study conducted in Michigan (Bramer et al. 2020) found that
vaccination coverage decreased in all age cohorts except for birth-dose hepatitis B
coverage, which is generally administered in the hospital setting. Compared to
2019, the 16-months age cohort suffered a decline of 5.2% in 2020, while children
aged 5 months experienced a decrease of about 17% of all recommended vaccines.
They called for concrete efforts to ensure a quick catch-up for children that missed
their scheduled vaccination.

In Canada, a life-course vaccination policy applies, in line with WHO
recommendations (WHO 2019). In this country, Mac Donald (Mac Donald et al.
2020) reported a disruption in routine immunization programs due to COVID-19
and identified three components to improve catch-up: find who has been missed,;
detect delivery gaps and develop tailored strategies for catch-up; and communicate,
evaluate and adjust programs taking into account the evolving situation.
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According to Adamu et al. (2020), COVID-19 disrupted routine immunization
services for children and this is of particular concern because coverages in many
African countries are suboptimal. The authors reported that it was demonstrated by
scientists that the benefit of routine immunization in Africa is greater than the risk
of COVID-19 death that could result from attending a vaccine session. They
suggest affording the immunization system as a whole because all components are
interdependent. In addition, they warn against the effect of preventive measures
adopted for combating COVID-19 on poverty, because these actions can wider
socioeconomic inequalities with implication on immunization coverage. Also in
this context, information plays a key role to combat misinformation and contrast
vaccine hesitancy.

Despite concerns have been raised on the effects of COVID-19 on routine
children immunization, also older adult immunization is at risk, as described in the
study of Privor-Dumm et al. (2020). In particular, they support the need to build a
global system for both routine and pandemic/epidemic older adult immunization.
Several vaccines against other pathogens, such as influenza, pneumococcus and
herpes zoster, can keep adults in good health conditions and prevent co-infection
with COVID-19. They call for a wide communication initiative focused on the
importance of older adult immunization, as recommended in the Immunization
Agenda 2030. In addition, they recommend integrating older adult immunization
with other country priorities, including emergency preparedness plans for
infectious threats. The authors underline the opportunity that the new COVID-19
vaccines will represent for exploring innovative strategies in delivery immunization
to older adults to avoid potential risks such as the need to travel to reach the
vaccination centre or spend time in waiting rooms.

Methodology

We conducted a survey from 28 May to 9 July 2020 using a questionnaire to
understand the impact of COVID-19 on immunization activities and measures
implemented at local level, in order to identify best practices to share at national
level. The tool was organized in five sections respectively on general data; effects
of COVID-19 emergency on vaccinations; organization measures; reactive activities
and vaccine supply. We mostly used pre-defined multiple or single choice answers,
with the possibility to add comments, in order to catch up further information. The
specific aims of the survey were to explore:

- iImmunization decrease due to the suspension of activities and to staff
reduction or reallocation due to COVID-19 emergency;

- specific training of staff on COVID-19;

- the period of highest disruption of immunization services;

- the most affected age and type of vaccination;

- the organization and contrast measures implemented at local level,

- the impact of COVID-19 on vaccine supply and use of doses.
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Due to the semi-federal Health System in Italy, the Ministry of Health
transmitted the questionnaire to the Regional Health Services, which collected
information from the Local Health Agencies (LHAS) belonging to their territory.
Then, the Regional Health Services sent the compiled questionnaires back to the
Ministry of Health. As the number of LHAs for each Region varies according to
the organization model, this factor can have partially biased the results.

We analysed data, using MS Excel tools. All the variables included in the
survey were described using the appropriate statistics: categorical variables were
described with proportion and percentages, while ordinal variables using the mean
value. In addition, we made a semi-quantitative analysis of comments, to complement
the information.

Data were investigated at national level, and for geographic area according to
the National Institute of Statistic classification: North-west (Piedmont, Aosta
Valley, Liguria, Lombardy); North-east (Trento, Bolzano, Veneto, Friuli Venezia
Giulia, Emilia Romagna), Central (Marches, Tuscany, Umbria, Latium), South
(Campania, Abruzzo, Molise, Apulia, Basilicata, Calabria) and Isles (Sardinia,
Sicily).

Results

Overall, 16 Regions over 21 answered (76.1%) (Figure 1): in total we
collected 97 questionnaires from LHAs.

Figure 1. Italian Regions Participating in the Survey on Impact of COVID-19 on
Immunization Activities according to Geographic Area
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Decrease of Immunization Activities

Almost all LHASs (94/97 = 96.9%) affirmed that immunization activities have
decreased during COVID-19 emergency, compared to the same period of the
previous year.

At national level, about one-fourth (28%) of immunization centres suspended
their activities: the closing period, when reported, was limited in time, maximum
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17 days. In Lombardy, the number of immunization centres that suspended the
activities due to COVID-19 was higher (more than 50%) while it was lower in the
Isles (about 11%). The shifting of the health workers to the COVID-19 response
from the immunization centres (more than 33% at national level) concerned all
professional categories, including physicians, nurses, administrative staff, but
mostly the health assistants (more than half of those on duty). About 5.5% of staff
working in the immunization centres was infected by SARS-CoV-2.

Specific Training on COVID-19

As shown in Figure 2, the great majority of answers (91/97 = 93.8%) affirms
that the staff of the immunization centres received a specific training on COVID-
19. This training generally concerned the whole staff (n=68; 70.1%) or only part
of the staff (n=23; 23.8%). It must be underlined that about 6% of answers were
negative, showing the need to continue and complete training activities.

Figure 2. Specific Training on COVID-19 at National Level (Total 97 Answers)
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Period of Highest Disruption

A decrease in immunization was mostly recorded after the notification of the
first local cases in Italy and during the peak of the epidemic (Figure 3). The lock-
down measures implemented at national level, adopted on 22 March 2020, seem to
have had a less relevant impact on routine immunization. In the questionnaires
collected in the South, the decrease of immunization activities was noted earlier,
especially after the declaration of national health emergency on 31 January 2020.
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Figure 3. Stage of COVID-19 Epidemic Most Affecting Immunization Activities
(Total 95 Answers)
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Most Affected Ages and Type of Vaccine

We recorded 94 answers on this topic, whose results are shown in Figure 4.
At national level, children above 1 year of age until adolescence are the most
affected by disruption of immunization services (n=64/94; 68%) and, less
frequently, adults (n=28/94; 29.8%). Only 2 times children<1 year were mentioned.
This result is confirmed by the analysis of open comments, indicating that primary
Immunization cycles, pregnant women, at risk people, and urgent immunization
(for bites, accidents, etc.) were prioritised.

The results show some geographic differences: in the North-east the impact is
higher in the adult population, while in the Central, South and Isles areas the
impact is almost entirely on children aged 1 year or more.

With respect to vaccines, at national level anti-HPV was mentioned as the
most affected, followed by Herpes Zoster, DTPa and meningococcal B. The
decrease in other antigens was reported a very limited number of times. In the
North-west area, a relevant reduction of polio (IPV) immunization was referred
while in the Central area both IPV and measles, rubella, mumps (MPR)
immunizations.

Figure 4. Classes of Age Experiencing the Highest Reduction in Immunization
Activities at National Level (Total 94 Answers)
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Organization and Public Health Measures

Almost all answers (n=95/97; 98%) show that some extra organization measures
during COVID-19 emergency were implemented, most generally consisting in:
immunization only under appointment, give priority to some immunization/
subjects and extend the hours of work to avoid overcrowding. A limited number of
answers indicated other organization models. Home vaccination and mobile
vaccination posts were never mentioned.

To contrast the disruption of immunization, the measures more frequently
reported were: telephone call to families; developing a list of children who have
missed their vaccine doses; preparing a targeted action plan to ensure rapid catch
up of children who are not up to date with their vaccination. Information and
awareness raising activities were also indicated, even if in a lesser extent, while the
following measures were rarely described: targeted action plan for at risk
categories and strengthening vaccine preventable disease (VPD) surveillance.
Information and awareness raising activities seem to be particularly implemented
in the South area, where they rank first among the countermeasures.

The analysis on comments regarding organization measures indicates that the
health staff optimized all available spaces also through active research of new
vaccination sites in order to avoid overcrowding, guarantee social distancing,
implement safety measures to minimize risk of infection, prolonged opening hours,
controlled and limited entry or only upon advanced scheduling, telephone triage.
In addition, they focused their efforts in contacting families both before vaccination
and in case of missed vaccination to re-programming of scheduled appointments
with active call, and in strengthening collaboration with paediatricians.

Impact on Vaccine Supply and Use of Doses

Supply shortage was very rarely mentioned (n=3/97; 3%), while an increase
of wasted doses was reported in about one third of respondents (36%), with
highest values in Lombardy (60%) and in the North-east area (47.6%) and
minimum values in the Isles (0%) and in the North-west area (5.5%).

Discussion

In Italy, we implement a life-course policy of immunization, with most of
vaccinations offered for free by public health services. In addition, some
vaccinations, especially those for preventing outbreak-prone VPDs, are mandatory
for accessing schools.

As recommended by WHO, during the epidemic primary series vaccinations
were prioritized in the whole country, reducing the risk of VPD outbreaks, due to
an accumulation of susceptible persons, the same finding reported by Santoli
(Santoli et al. 2020) in her survey in the United States. According to the
surveillance data collected by the European Centre for Disease Prevention and
Control (ECDC), the reported cases of measles in the first trimester of 2020 in
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Italy were 102 compared to 581 in the same period of 2019. This reduction in the
number of notified measles cases during COVID-19 seems to suggest a lack of
major gaps of immunization in outbreak-prone VPDs coupled with a reduced risk
of spread due to social distancing measures, stay at home and lock down policies.
In Italy, schools were closed in the early phase of SARS-CoV-2 epidemic,
replaced by on-line teaching activities. Schools are recognised as common setting
for the spread of outbreak-prone VVPDs.

It is important to note that for other antigens, such as HPV, the impact was
worse. In this case, catch-up activities could be easier to manage, as the
vaccination, both for females and males, can be done from 11 until 14 years and
over, depending on the type and schedule of the vaccine. In addition, the Italian
vaccination plan recommends its use also in women of 25 years of age, at the
moment of the first PAP-test.

Older people are those most seriously affected by COVID-19 in terms of
morbidity and mortality, and several VVPDs, including influenza, pneumococcal
disease and herpes zoster represent a significant concern, and programs to deliver
these immunizations are more urgent than before and should be prioritized, as
reported by Privor-Dumm et al. (2020). In Italy, anti-herpes zoster vaccination was
reported as the second most reduced. This can be due to the fact that older people
were strongly recommended by the Government to stay at home since the
beginning of the national epidemic. Considering the coming influenza season,
special efforts should be put in communication strategies to encourage a wide
adhesion to seasonal influenza vaccination in older adults, and to take this
opportunity to propose other immunizations.

In our study, we found that the disruption of immunization services was
reduced by the prompt adoption of organization and response measures at local
and regional level. Almost all respondents reported more than one measure,
including pre-scheduled in person appointments for vaccination and extend the
hours of work to avoid overcrowding; telephone call to families; developing a list
of children who have missed their vaccine doses; preparing a targeted action plan
to ensure rapid catch up of children who are not up to date with their vaccination;
and in strengthening collaboration with paediatricians. These finding are in line
with recommendations from international organizations (WHO 2020, WHO
EURO 2020, WHO and UNICEF 2020) and with reports from other countries
(PAHO 2020, Bramer et al. 2020, MacDonald et al. 2020).

Our study suggests that the number of health workers in vaccination centres
during COVID-19 pandemic was reduced in many cases: on the other side, they
needed to develop and implement new strategies to cope with the new reality, with
extra efforts to ensure that safety protocols were respected and to address the
concerns of families. Their wellbeing should be monitored to avoid risks of
burnout.

To ensure the highest level of safety during immunization activities, the
Ministry of Health recommended to:

- prioritize on-line schedule, using the dedicated regional telephone lines
(Regional Centre of Reservation), the affiliated pharmacies or the website
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of the health facilities, with priority given to children for mandatory
vaccinations and to people at higher risk;

- permit entry into the waiting rooms only to one accompany person for
each child, non-self-sufficient or fragile persons, and for persons with
cultural-linguistic difficulties;

- remain in the facility under observation for AEFIs at least for 15 minutes,
according to Italian guidelines;

- activate effective logistic measures in order to guarantee social distancing
especially in case of free or mixed access to vaccination services;

- take body temperature and check respiratory symptoms before entrance;

- ensure procedures for hand hygiene (alcohol-based hand sanitizer, poster
with clear indication of hygienic services, poster displaying how to wash
hands);

- use of masks in people above 6 years of age;

- applicate appropriate measure for the safety of health workers;

- define effective protocols for cleaning and disinfection of environment
with special attention to ventilation of premises;

- implement specific training on COVID-19 for all staff, irrespective of
their role and profession.

Information and awareness raising activities were also reported in Italy, even
if in a lesser extent. As mentioned in several studies, correct and widespread
information of parents regarding the continued need for vaccination during
COVID-19 and its safety, plays a key role in reducing immunization gaps both for
routine childhood and adult immunization. Despite its recognised importance,
social communication initiatives were jeopardized, therefore the Ministry of
Health advised to reinforce these activities with a focus on:

= informing clearly on the need to vaccinate also during COVID-19
emergency to keep people in good health, and describing what
organization changes were introduced;

= stressing the safety and preventive measures adopted to avoid SARS-
CoV-2 transmission.

Especially during COVID-19 time, it was recommended to use the increased
opportunities to contact families to re-schedule missed vaccinations and recall for
outreaching. Communication activities at local level can be implemented in
collaboration with other public administrations and stakeholders, with targeted
initiatives for marginalised groups.

The vaccination schedule can be applied with some flexibility, adopting the
more appropriate protocol according to the current scientific evidence, to facilitate
catch-up.

Another recommendation concerned the need to have an updated analysis of
staff requirements, taking into consideration its reinforcement, whenever possible,
and introducing new organization models, aiming at developing the professional
autonomy of non-medical staff in the management of immunization sessions.
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Collaboration with general practitioners and paediatrician should be
strengthened through specific agreements based on the local situations.

To broaden the possibilities of vaccination, it could be useful to find new
spaces, guaranteeing the application of safety and preventive measures, also using,
whenever possible, mobile immunization services and immunization at home.

Conclusion

COVID-19 had a nationwide impact on immunization services, despite some
regions were much more challenged by the epidemic. Italy was the first and one of
the most affected countries in the European Union to be affected by COVID-19. In
our study, we found that immunization activities decreased during COVID-19
emergency, compared to the same period of the previous year, and this is in line
with finding of other studies all over the world.

During the most acute phase of the epidemic, more than one fourth of the
centres suspended their activities, also if for a limited period of time, being the
maximum reported value 17 days. Disruption of immunization services was
worsened by the shifting of healthcare workers to the COVID-19 response, which
affected about one third of the staff, irrespective of their profession.

Both national and local lever developed training activities for COVID-19: the
possibility to access on-line fostered participation as shown by more than 90%
positive response. Nevertheless, further efforts are required to let no staff without
appropriate training, as this is a key element to protect the health of patients as
well as of healthcare workers.

The decrease of immunization activities was observed at different times in
different areas. While in general it was noted mostly after the notification of the
first local cases and during the peak of the epidemic when social distancing and
stay at home policies were implemented, in the South it was perceived earlier
especially after the declaration of national health emergency.

At national level, children above 1 year of age until adolescence were the
most affected by disruption of immunization services (n=64/94; 68%) and, less
frequently, adults (n=28/94; 29.8%). With respect to vaccines, at national level
anti-HPV was mentioned as the most affected, followed by Herpes Zoster, DTPa
and meningococcal B.

In our study, we found that the disruption of immunization services was
reduced by the prompt adoption of organization and response measures at local
and regional level, most generally consisting in: immunization only under
appointment, give priority to some immunization/subjects and extend the hours of
work to avoid overcrowding. On the contrary, supply shortage was generally not
observed.

Based on the results of the survey, the Ministry of Health disseminated best
practices for effective catch-up in Italy, considering the epidemiological situation
still diversified at local level and the regional organization of health services. At
present lockdown policies have declined and relaxed and the supply of vaccination
services can resume in full.
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The ltalian Government approved adequate legislative measure to
strengthening primary health care, allocating more resources and improving
coordination and integration with other actors, such as general practitioners and
paediatricians in the case of immunization activities. Further opportunities for
innovation could be explored when one or more COVID-19 vaccines will be
available.
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