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Dear Editor,

on March 11 2020, the World Health Organization
(WHO) declared pandemic the disease caused by a novel
coronavirus named SARS-CoV-2 (Severe Acute Respiratory
Syndrome-CoronaVirus-2) that still now causes symptoms
like fever, cough, sore throat, breathlessness, vomiting
among others. The disease is mild in most people; in some
patients (usually the elderly and those with comorbidities),
it may progress to pneumonia, acute respiratory distress
syndrome (ARDS) and multi organ dysfunction [1]. Many
people are asymptomatic, but able to transmit the infection
to others [2]. Mortality estimated rate is about 5.6% [3].
Coronaviruses are enveloped, positive single-stranded large
RNA viruses that infect humans, but also a wide range of
animals. SARS-CoV-2 apparently succeeded in making its
transition from animals to humans on the Huanan seafood
market in Wuhan, China [4].

For the previous reasons, it is extremely important to
individuate SARS-CoV-2 reservoirs: real-time fluorescence
quantitative reverse transcriptase polymerase chain
reaction (reverse transcriptase-polymerase chain reaction,
RT-PCR) is the gold standard method in order to detect the
infection [5]. A study suggests that the favorite biological
sample should be sputum and nasopharyngeal swabs that
minimize as much as possible the risk of false negative
results (respective sensibility of 48.68 and 38.13%) [5].
Other authors propose oropharyngeal swab as a procedure
less sensible then nasopharyngeal [6].

In Italy, we normally run both nasopharyngeal and
oropharyngeal swabs in every patient who suffers from
symptoms suspicious for COVID-19 [7]. In our country,
serological tests are not diffusely available and nobody
demonstrated that the presence antibodies against SARS-
CoV-2 can protect from a reinfection [8, 9]. So patients,
who are hospitalized or quarantined because of SARS-
CoV-2 infection, in order to interrupt the confinement,
have to obtain two consecutive negative results for virus
research in oropharyngeal and nasopharyngeal swabs,
using RT-PCR [7].

Here we report the peculiar history of a patient, now still
hospitalized in Celio Hub Covid-Hospital, in Rome, Italy.

https://doi.org/10.15167/2421-4248/jpmh2021.62.1.1555 E1

The requirement of informed consent was waived since
patient information was anonymized to ensure privacy.

A 30-year-old woman, no smoker, with no comorbidities,
no allergies and no previous hospitalization, started feeling
fever (37.5°C), cough, and shortness of breath, anosmia and
ageusia on 23™ March 2020. She was not taking any drugs,
except for birth control pill. She is a medical doctor and
she worked in February and March 2020 in some nursing
home care near Milan, in the north of Italy. On 27® March
she underwent oropharyngeal and nasopharyngeal swabs:
the test result was positive, so she started the quarantine
period at home alone. Then, her boyfriend, that lived with
her, had smart-worked since 10" March 2020 and had not
developed symptoms, immediately left their house and
started living without any contact in his own apartment, but
he has never undergone a PCR test.

Without using any therapy, the young woman recovered in
one week without any social interaction and she underwent
new swabs on 14" and 15" April with negative results. All
the three swabs were carried out in Milan by the same nurse.
On 16" April she met again her boyfriend. Since she had to
work in Rome, the couple travelled to the Italian capital and
there she felt symptoms again: in particular, temperature
(37.7°C) and fatigue. No cough, sore throat, or vomiting
were reported.

On 17" April she and her boyfriend underwent
oropharyngeal and nasopharyngeal swabs: all of them were
positive and they were precautionarily hospitalized.

On admission, physical examination of the young woman
revealed normal vital signs with oxygen saturation of
99% breathing ambient air. Lung auscultation revealed no
rhonchi. Blood routine tests, liver function, renal function,
electrolytes were normal. Serological tests for SARS-
CoV-2 were not run [9]. Now she is still in the hospital and
she is taking only enoxaparin 4,000 IU/die.

Since RT-PCR test serves as the gold standard method
to confirm the infection of SARS-CoV-2 and leads the
decision of patients’ discharging or quarantine interruption,
false-negative results could hinder the prevention and
control of the epidemic.
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Some studies found a potentially high false negative rate of
RT-PCR testing for SARS-CoV-2 in hospitalized patients
with COVID-1 [5, 7]. In our case, the result of the two
consecutive negative swabs should be trusted even because
the personnel and the laboratory were the same of the first
positive result. Nevertheless, the RT-PCR results showed
a fluctuating trend [10], but nobody demonstrated that
recurrence of RT-PCR positivity for the novel coronavirus
is not associated with new risk of being a virus spreader
again, even if asymptomatic. Additionally, nobody
demonstrated that all the recovered patients cannot get the
symptomatic (or poorly symptomatic) infection again, even
with a shorter incubation time. In our situation, we cannot
rule out that our patient has been infected by her boyfriend
who previously got the virus from her, in a ping-pong effect.
The recurrence rate in recovered — suggested by two
consecutive negative swabs and absence of clinical
symptoms [7] — patients after the hospital discharging or the
end of quarantine is unknown and should be investigated.
Further studies are needed in order to understand deeper
the clinical and the epidemiological features of the virus.
Several countries in the world, after a necessary period of
lock down, are starting again their working activities and
the infective risk will increase again in the next weeks.
Since we are not able to rule out the risk of reinfection in
patients clinically recovered and the possibility that they
can spread the virus again, we should treat every citizen as
infected and contagious, even if clinically recovered, until
proven otherwise. In conclusion, we must be prepared to a
future in which social distancing, face masks and virtuous
sanitization procedures will be mandatory.
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Dear Editor,

The novel SARS-CoV-2 coronavirus and the resulting
infection, COronaVIrus Disease 19 (COVID-19), is
posing an enormous threat to healthcare, economy and
society [1]. Globally, over the last year, the efforts of most
Nations and non-governative health care organizations
have been directed towards the containment of the
infection, the reorganization of health care systems, the
research for treatments and vaccines against this disease.
COVID-19 has been under spotlights regarding every
aspect of our life during the whole 2020, monopolizing
the attention of the media as well as the provider of
health care policies. Needless to say that when there is
something under spotlights, there must be some other
things out of these lights. In particular, little is known
about how COVID-19 is impacting the millions of
people worldwide with neglected diseases.

Over the last decades, Europe is facing a slow increasing
incidence of neglected tropical diseases that were
previously considered as uncommon [2]. In particular,
schistosomiasis is one of the neglected diseases that
has increasingly been reported in healthcare facilities in
Europe. Schistosomiasis, also known as snail fever or
bilharzia, is a parasitic infection that has evolved together
with the humankind and its presence were already
documented in Egyptian medical papyri, Assyrian
medical texts and some Hebrew Bible passages [3].
Schistosomiasis is a disease spread by contact with fresh
water, in endemic areas, contaminated with parasitic
flatworms called schistosomes. Literature has linked
bladder cancer, mostly squamous cell type, with long-
term Schistosoma haematobium infections.

Until few years ago, urogenital schistosomiasis was not
endemic in Europe. However, in the last decade, the first
cases of autochthonous outbreak have been reported
in Corse (France) and a few hundred cases have been
diagnosed since then [4]. Similarly, patients suffering
from schistosomiasis, mostly migrants or travelers
returning from endemic areas, have been diagnosed
in numerous hospitals in other European countries,
such as Italy, Spain, Germany and Slovakia [5-8]. In
Europe, schistosomiasis is an underreported disease
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that can certainly be defined as neglected. There is
little knowledge of the disease, its symptoms, effects
and therapies not only by patients and public opinion,
but also by doctors themselves. In fact, a recently
published survey highlighted an insufficient preparation
of European urologists on natural history, diagnosis and
management of this pathology, especially for those who
had not previously worked in a endemic area [9].

To confirm this, an Italian multicentric study conducted
on more than a hundred of patients, highlighted that an
high proportion of migrant patients were tested late after
arrival (median delay about 31 months) [5].
SARS-CoV-2 represents a threat to schistosomiasis
control.

The pandemic has taken away that little spotlight from
this neglected pathology, further worsening the little
efforts to screen and treat it. SARS-CoV-2 reduced the
time spent by Infectious Diseases specialists training on
tropical medicine and imported diseases [10].
Furthermore, patients with schistosomiasis, mainly
migrants, afraid of looking for care in times of pandemic,
may decrease the chance of effective treatment and care.
In this light, the possible role of infectious disease
specialists might be to raise awareness among health
care professionals in order to implement adequate
management strategies.

Ultimately, a coordinated effort by the FEuropean
urological, infectious diseases and preventive scientific
societies may be required in order not to forget this
already neglected disease.
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Dear Editors,

We recently read the interesting article by Wang
et al. on the spatio-temporal characteristics of the
COVID-19 epidemic in the United States; they
reported that COVID-19 cases diagnosed in the United
States displayed statistically significant differences
related to geographic and socio-demographic factors,
including rural/urban context, the percentage of
ethnic minorities, the percentage of the population
aged 65 years or more etc [1]. However, they failed to
report another important factor: the role of working
activity.

In TItaly, COVID-19 mortality among medical
doctors has been significantly higher than nurses or
pharmacists. Indeed, at 1 March 2021 332 deaths
have occurred among 403,454 medical doctors [2, 3],
81 among 426,707 nurses [4], and 23 among
127,513 pharmacists [S]. Two-tailed Chi-square test
reveals statistically significant differences in COVID-
19-related mortality, with a p value <0.00001, between
physicians and nurses (Chi-square test value with
Yates correction: 165.8748) (relative risk > 1 = 4.33)
and between medical doctors and pharmacists (Chi-
square test value with Yates correction: 58.9093)
(relative risk > 1 =4.56). In addition, in the 25-70-year
age-range, on comparing COVID-19 mortality among
medical doctors (240/358161) [3] and in the general
population (12500/35665609) [6], the Chi square
test and relative risk yielded values of 102.3566 and
1.91 respectively, confirming the higher COVID-19
mortality risk among medical doctors than in the
general population in this age range. Moreover, a study
on serum conversion to COVID-19 in Italy showed
conversion in 2.5% of the general population and in
5.6% of healthcare personnel [7] indicating increased
circulation of the virus in healthcare workers than the
general population in the first pandemic period.

In conclusion, the Chi square test, and relative risk
have demonstrated that medical doctors have a
higher risk of dying from COVID-19 than nurses,
pharmacists and, in the 25-70-year age range, also
versus the general population. Interestingly, the
same results have been obtained in the USA and

https://doi.org/10.15167/2421-4248/jpmh2021.62.1.2072 E5

other countries. This is a major problem and one
that could be tackled through extensive vaccination
of the general population and healthcare personnel.
In this regard, a particular effort should be made to
convince skeptics that COVID-19 vaccination is of
crucial importance not only to the individual but also
to the community.
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summary

“Black Swan” is an unexpected and catastrophic event character-
ized by three conditions: the anomalous and exceptional value,
the extreme impact, and predictability a posteriori. On many
sides — by politicians, commentators, scientists — there have been
attempts to give the COVID-19 pandemic event the meaning of
Black Swan. In reality, one should wonder if the Black Swan
was not, instead (or even), the way the epidemic was handled.
In Italy, an unreasonable use of a two-step protocol - IgM/IgG
anti-COVID followed by RT-PCR in the serologically positive

Introduction

Borrowing from Juvenal, Nassim Nicholas Taleb
developed his “Black Swan” theory as an unexpected
and abnormal event of great importance, capable
of generating significant environmental changes
whose meaning, although implicit, is grasped only a
posteriori [1].

Politicians and commentators, scientists even, regarded
the COVID-19 pandemic as a Black Swan event;
actually, we should wonder whether the black swan
could be not the pandemic rather than its epidemiological
management.

Laboratory test results drove most decisions to manage
the pandemics spread; however, their use is often clumsy
and inappropriate and deserves to be discussed.
Laboratory tests are useful in distinguishing positive
from negative, i.e., sick from healthy. This characteristic
is relevant during an epidemic event because it allows
the adaptation of both therapeutic and health policy
choices to contain the disease’s spread.

The characteristics that allow bettering separate the
healthy population from the affected one must be
verified for the latter use. Negative predictive values
(NPV) and false omission rate (FOR) are the parameters
that need consideration. NPV is a test capability to be
negative in non-affected people[NPV = (1-prevalence)
specificity / (l-prevalence) specificity + prevalence
(1-sensitivity)]. FOR is the complementary quantification
of false-negatives (FN).
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only has caused considerable uncertainty, particularly relevant
in measures for maintenance or readmission to work of health
personnel. This protocol could be affected by serious uncertain-
ties arising from the analytical limitations of the tests used. To
quantify this defect, we evaluated the analytical specifications of
serological tests under different prevalence conditions. In conclu-
sion, although laboratory diagnostics represent a useful tool, it
can only be used for epidemiological purposes and not to provide
healthy pass.

In the early pandemic stages, the lack of knowledge
of various diagnostic tests’ analytical performances
was a weak point for infection containment measures’
effectiveness.

Later, most serological qualitative tests seemed
inadequate in detecting anti-COVID19 antibodies.
The window-phase bounding and IgM timing to IgG
seroconversion proved to be the most criticalities [2-4].

In Italy, serological tests’ unreasonable use has
caused considerable uncertainty, which has proved
relevant for the maintenance or readmission to health
personnel’s work. These measures include a two-step
protocol — 1gM/IgG anti-COVID followed by RT-PCR
in the serologically positive only — to identify health
workers who could continue to be operational or,
conversely, to be quarantined [5].

This protocol could be affected by severe uncertainties
arising from the analytical limitations of the tests used.

Methods

We evaluated serological tests’ analytical specifications
under different prevalence conditions to quantify this
defect.

By way of example the serological tests considered
are: 1) COVID-19 IgG/IgM (Screen Italia, Perugia,
Italy); 2) Liaison SARS-CoV-2 S1/S2 IgG (Diasorin,
Saluggia, Italy); 3) Maglumi 2019-nCoV IgG; and
4) Maglumi 2019-nCoV IgM+IgG (Snibe Diagnostic,
Shenzhen, China).
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Concerning the direct research of the COVID-19
virus with RT-PCR method, we referred to the
performances reported for different technologies and [6]
on nasopharyngeal swabs (NP) and bronchoalveolar
washes (BAL), for which sensitivity of 63% and 93%
respectively were reported [7].

The exact prevalence of COVID-19 infection is affected
by various factors such as regional variability [8] and
an unspecified number of non-swab-tested healthy
carriers [9, 10]. We calculated each serological test
for FN rate related to their NPV and FOR in different
prevalence values. Since FN rate rises as prevalence
increases, the resulting number might consider an
estimate of health care providers admitted to caring
services, despite their infectivity.

Results

As shown in Table I, depending on the NPV and FOR
showed by the used test, FNs subjects range between
11 and 134, in a population of 1,000 inhabitants with
infection prevalence equal to 0.3 (300 positives).
Unfortunately, in the second phase of viral research
on serologically positive subjects, further FNs will
be are added. For example, in the same population
prevalence, an RT-PCR method with a sensitivity of 0.7
will demonstrate VNP and FOR values that will result in
16 FN out of a total of 166 VP [11].

The result of two-step screening is that 152 positive
subjects out of 300 could be classified incorrectly as
negative. This result comes from 134 IgM/IgG FNs
with 18 FNs resulting from RT-PCR under the given
conditions. Fewer FNs are achieved using other
methodologies and/or different prevalence values;
however, the best result of 43 FN remains equally
worrying because of the obvious fallout on the possible
expansion of contagion.

Discussion

Two step protocol could be affected by serious
uncertainties arising from the analytical specifications
of the tests under different prevalence conditions.

Our analysis shows that performing RT-PCR research
exclusively on positive IgM/IgG subject prevents the
discovery of numerous infected operators due to the
combined methodological error of used tests in the two
steps.

The risk of two-stage screening is that a critical number
of positive subjects may be wrongly classified as
negative. This risk become more relevant the higher the
amount of prevalence of those affected.

Therefore, the consequent unknown presence of false
negatives can be a danger and source of outbreaks.

Cconclusions

Unreasonable use of serological tests may have caused
considerable uncertainty, particularly relevant in
maintenance or readmission to work of health personnel,
using a two-step protocol - IgM/IgG anti-COVID
followed by RT-PCR in the serologically positive only.
The non-segregation of these subjects and their free
working activity in the healthcare environment represents
an insidious source of new disease outbreaks, making
containment null.

This appraisal could be evoked to explain the high
incidence of infections (and deaths) among operators
and patients in some Italian regions with the highest
prevalence, such as Lombardia and Emilia Romagna.
These pieces of evidence could have suggested the
combined use (instead of sequential) of both serology
and RT-PCR [12]. Such choice would have enhanced the
ability to intercept affected subjects and perhaps have

Tab. I. NPV, FOR and FN rate in different prevalence of infection. NPV is calculated on the basis of sensitivity and specificity values.

Screen test Screen test Liaison SARS-CoV-2 $1/52 19G | Maglumi 2019 - nCoV | Maglumi 2019 - nCoV
COVID-1919G/IgM | COVID-19 IgG/IgM (> 15 days) IgG (CLIA) (CLIA) IgM + 19G
:g gg'g :g gg'g Se 97.4 Se 91.21 se 95.80
D e Sp 98.5 Sp 97.33 Sp 96.00
Pre | NPV | FOR | FN | NPV | FOR | FN | NPV FOR FN | NPV | FOR | EN | NPV | FOR | FN
040 | 0994 |0.006| 6 |0961|0039| 39 | 0997 | 0003 3 0990 |0010| 10 | 0995|0005 5
020 | 0987 |0.013| 13 |0917|0083| 8 | 0995 | 0007 0978|0022 | 22 | 0989|0011 | M
030 | 0979 |0021| 21 | 0866|0434 | 134 | 0989 | 0011 | 411 | 0963 |0037| 37 |0982  0018| 18
040 | 0967 | 0.033| 33 |0806|0194| 194 | 0983 | 0017 | 417 |0943|0057| 57 |0972 0028 28
050 | 0951|0049 | 49 |0735|0265| 265 | 0974 | 0026 | 26 |0917|0083| 85 |0958|0042| 42
060 | 0929|0071 | 71 |0649|0351| 351 | 0962 | 0038 | 38 |0881|0419| 119 | 0938|0062 | 62
070 | 0894 | 0106 | 106 | 0543 | 0457 | 457 | 0942 | 0058 | 58 |0826|0474| 174 | 0907|0093 | 93
080 | 0831|0169 | 169 | 0409|0591 | 591 | 0904 | 0096 | 96 |0735|0265| 265 | 0851|0149 | 149
0.90 | 0685|0315 | 315 | 0235|0765 | 765 | 0.808 | 04192 | 192 | 0552 | 0.448 | 448 | 0717 | 0.283 | 283

Pre: prevalence; Se: sensitivity; Sp: pecificity; NPV: negative predictive value; FOR: false omission rate; FN: false negative per thousand. Screen rest Se
and Sp are relative — RT-PCR reference gold standard. Real Se and Sp are obtained by considering RT-PCR Broncho Alveolar Lavage (BAL) and RT-PCR na-

sopharyngeal (NF) as gold standard.



averted the Black Swan spread of Covid-19, increasing
safety levels.

In conclusion, Laboratory tests can help to distinguish
positive from negative, i.e., sick from healthy; but it
depends on their characteristics. Although both serological
tests and RT-PCR are useful tools, they can only be used for
epidemiological purposes and not to provide healthy pass.
At present, the correct behavior would be to consider all
subjects present in hospitals as potentially infected, in
order to enhance security.

Acknowledgements

Funding sources: this research did not receive any spe-
cific grant from funding agencies in the public, commer-
cial, or not-for-profit sectors.

Conflicts of interest statement

The authors declare no conflict of interest.

Authors’ contributions

All authors contributed equally to this work.

References

[1] Taleb NN. The Black Swan: the impact of the highly improb-
able. 2nd ed. London: Penguin 2010.

[2] Kruttgen A, Cornelissen CG, Dreher M, Hornef M, Imohl M,
Kleines M. Comparison of four new commercial serologic as-
says for determination of SARS-CoV-2 IgG. J Clin Virol 2020;
128:104394. https://doi.org/10.1016/j.jcv.2020.104394

[3] Imai K, Tabata S, Ikeda M, Noguchi S, Kitagawa Y, Matuoka
M, Miyoshi K, Tarumoto N, Sakai J, Ito T, Maesaki S, Tamura
K, Maeda T. Clinical evaluation of an immunochromatographic
1gM/IgG antibody assay and chest computed tomography for
the diagnosis of COVID-19. J Clin Virol 2020;128:104393.
https://doi.org/10.1016/j.jcv.2020.104393

COVID 19: BLACK SWAN OR CLUMSY USE?

[4] Guo L, Ren L, Yang S, Xiao M, Chang D, Yang F, Dela Cruz
CS, Wang Y, Wu C, Xiao Y, Zhang L, Han L, Dang S, Xu Y,
Yang Q, Xu S, Zhu H, XuY, Jin Q, Sharma L, Wang L, Wang J.
Profiling early humoral response to diagnose novel coronavirus
disease (COVID-19). Clin Infect Dis 2020;71:778-85. https://
doi.org/10.1093/cid/ciaa310

[5] https://www.regione.emilia-romagna.it/notizie/2020/aprile/
coronavirus-partito-lo-screening-del-personale-sociosanitario-
gia-30mila-test-sierologici-alle-aziende-sanitarie (accessed Oc-
tober 2020).

[6] LeBlanc JJ, Gubbay JB, LiY, Needle R, Arneson SR, Marcino
D, Charest H, Desnoyers G, Dust K, Fattouh R, Garceau R, Ger-
man G, Hatchette TF, Kozak RA, Krajden M, Kuschak T, Lang
ALS, Levett P, Mazzulli T, McDonald R, Mubareka S, Prysta-
jecky N, Rutherford C, Smieja M, Yu Y, Zahariadis G, Zelyas
N, Bastien N. Real-time PCR-based SAR S-CoV-2 detection in
Canadian Laboratories. J Clin Virol 2020;128:104433. https://
doi.org/10.1016/j.jcv.2020.104433

[71 Wang W, XuY, Gao R, Lu R, Han K, Wu G, Tan W. Detection
of SARS-CoV-2 in different types of clinical specimens. JAMA
2020;323:1843-4. https://doi.org/10.1001/jama.2020.3786

[8] Signorelli C, Scognamiglio T, Odone A. COVID-19 in Italy:
impact of containment measures and prevalence estimates of in-
fection in the general population. Acta Biomed 2020;91(Suppl
3):175-9. https://doi.org/10.23750/abm.v91i2.9575

[9]1 Heneghan C, Brassey J, Jefferson T. COVID-19: what propor-
tion are asymptomatic? Center for Evidence-Based Medicine,
University of Oxford 2020. https://www.cebm.net/covid-19/
covid-19-what-proportion-are-asymptomatic (accessed Octo-
ber 2020).

[10] Day M. Covid-19: identifying and isolating asymptomat-
ic people helped eliminate virus in Italian village. BMJ
2020;368:m1165. https://doi.org/10.1136/bmj.m1165

[11] Raschke RA, Curry SC, Glenn T, Gutierrez F, Iyengar S. A
Bayesian analysis of strategies to rule out COVID19 using re-
verse transcriptase-polymerase chain reaction (RT-PCR). Arch
Pathol Lab Med 2020. https://doi.org/10.5858 / arpa.2020-
0196-LE

[12] EUnetHTA RCRCO1 Authoring Team. The current role of an-
tibody tests for novel coronavirus SARS-CoV-2 in the man-
agement of the pandemic. Collaborative assessment. Diemen
(The Netherlands): EUnetHTA 2020. 23rd of June. Report
No.: RCROI. Available from: https://eunethta.eu/wp-content/
uploads/2020/06/RCR_OT_01-_Antibody-tests-for-SARS-
CoV-2_23-06-2020.pdf

Received on October 25, 2020. Accepted on March 10, 2021.

org/10.15167/2421-4248/jpmh2021.62.1.1829

© Copyright by Pacini Editore Stl, Pisa, Italy

information: https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en

Correspondence: Marcello Fiorini, Laboratory Medicine, Diagnostics Department, Health Local Unit North-West Tuscany, Pontedera
Hospital, Pisa, Italy - E-mail: marcello.fiorini @uslnordovest.toscana.it

How to cite this article: Fiorini M, La Gioia A. COVID-19: Black Swan or clumsy use? J Prev Med Hyg 2021;62:E7-E9. https://doi.

This is an open access article distributed in accordance with the CC-BY-NC-ND (Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International) licen-
se. The article can be used by giving appropriate credit and mentioning the license, but only for non-commercial purposes and only in the original version. For further



https://doi.org/10.1016/j.jcv.2020.104394
https://doi.org/10.1016/j.jcv.2020.104393
https://doi.org/10.1093/cid/ciaa310
https://doi.org/10.1093/cid/ciaa310
https://www.regione.emilia-romagna.it/notizie/2020/aprile/coronavirus-partito-lo-screening-del-personale-sociosanitario-gia-30mila-test-sierologici-alle-aziende-sanitarie
https://www.regione.emilia-romagna.it/notizie/2020/aprile/coronavirus-partito-lo-screening-del-personale-sociosanitario-gia-30mila-test-sierologici-alle-aziende-sanitarie
https://www.regione.emilia-romagna.it/notizie/2020/aprile/coronavirus-partito-lo-screening-del-personale-sociosanitario-gia-30mila-test-sierologici-alle-aziende-sanitarie
https://doi.org/10.1016/j.jcv.2020.104433
https://doi.org/10.1016/j.jcv.2020.104433
https://doi.org/10.1001/jama.2020.3786
https://doi.org/10.23750/abm.v91i2.9575
https://www.cebm.net/covid-19/covid-19-what-proportion-are-asymptomatic
https://www.cebm.net/covid-19/covid-19-what-proportion-are-asymptomatic
https://doi.org/10.1136/bmj.m1165
https://doi.org/10.5858
https://eunethta.eu/wp-content/uploads/2020/06/RCR_OT_01-_Antibody-tests-for-SARS-CoV-2_23-06-2020.pdf
https://eunethta.eu/wp-content/uploads/2020/06/RCR_OT_01-_Antibody-tests-for-SARS-CoV-2_23-06-2020.pdf
https://eunethta.eu/wp-content/uploads/2020/06/RCR_OT_01-_Antibody-tests-for-SARS-CoV-2_23-06-2020.pdf
https://doi.org/10.15167/2421-4248/jpmh2021.62.1.1829
https://doi.org/10.15167/2421-4248/jpmh2021.62.1.1829
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en

J PREV MED HYG 2021; 62: E10-E12

OPEN ACCESS
@00

SHORT ARTICLE

COVID-19 emergency in Sicily and intersection
with the 2019-2020 influenza epidemic

FABIO TRAMUTO'?, WALTER MAZZUCCO'?, CARMELO MASSIMO MAIDA'?,
GIUSEPPINA MARIA ELENA COLOMBA!, DANIELA DI NARO', FEDERICA COFFAROQ',
GIORGIO GRAZIANQO?, CLAUDIO COSTANTINO'?, VINCENZO RESTIVO'?, FRANCESCO VITALE'?
' Department of Health Promotion, Mother and Child Care, Internal Medicine and Medical Specialties “G. D’ Alessandro”, Hygiene
section, University of Palermo, Palermo, Italy; > Regional Reference Laboratory of Western Sicily for the Emergency of COVID-19,
Clinical Epidemiology Unit, University Hospital “Paolo Giaccone”, Palermo, Italy

Keywords

SARS-CoV-2 ¢ Influenza * Molecular surveillance * Italy ¢ Sicily

During the 2019-2020 winter season, the Northern
Hemisphere was called to face the experience of a
simultaneous epidemic of coronavirus disease 2019
(COVID-19) and seasonal influenza [1]. Recent stud-
ies have documented in SARS-CoV-2 positive pa-
tients, early in the COVID-19 pandemic, a co-infec-
tion with other respiratory pathogens, including influ-
enza [2-4]. The potential occurrence of co-infection
underscored the need for simultaneous detection and
evaluation in order to improve the differential diagno-
sis in patients with acute respiratory syndromes [5].
In Italy, the SARS-CoV-2 epidemic started around
mid-February 2020 in Lombardy (Northern Italy) and,
since then, new cases of infection have been reported
in a number of other northern Italian regions, such
as Veneto, Emilia-Romagna, Piedmont, Liguria, and
Marche. More in depth, following the detection of two
imported cases involving Chinese travelers on Janu-
ary 31, 2020 [6, 7], the first autochthonous patient
affected by COVID-19 (“patient zero”) was identified
on February 19, 2020 in a 38-year-old Caucasian male
from Codogno town. On February 21, 2020 the first
cluster of 16 Italian cases was reported in Lombardy,
followed by a number of new notified cases exponen-
tially growing, until when, on February 22", 2020,
public health authorities established a “red zone” en-
compassing 11 municipalities to contain the epidem-
ic. Thereafter, in a short time, the epidemic spread to
the neighboring regions located in the northern and
central part of the country [8, 9], with a substantially
lower impact on the rest of the country.

In Sicily, the largest and southernmost region of Italy,
as well as the fourth most populated one, the first con-
firmed case of SARS-CoV-2 infection was a 65-year-
old woman from Bergamo (Lombardy), who was
already on holiday in Palermo city a couple of days
before the detection of “patient zero” in Codogno.
This subject showed symptoms possibly referring to
COVID-19 on February 237, 2020 and tested positive
at SARS-CoV-2 molecular investigation on February
24™ 2020, followed the day after by two of the other
twenty-nine fellow companions.

Nevertheless, the first Sicilian autochthonous SARS-
CoV-2 cases occurred early in March, most of them in
close association with individuals who had travelled
to or returned back from Lombardy in the previous
week. Early in the course of the outbreak, severe con-
tainment measures were adopted by the Italian gov-
ernment throughout the entire country, which resulted
in lockdown restrictions since March 9, 2020. These
measures determined different local patterns of viral
spread and Sicily took a clear advantage of this provi-
sion, experiencing low incidence of COVID-19 in the
first semester of pandemic [10].

Of interest, chronologically-speaking, the early phase
of SARS-CoV-2 epidemic partially overlapped the
latter part of the seasonal influenza outbreak, which is
annually explored during the winter through a nation-
wide sentinel surveillance network (InfluNet) [11], to
which the Sicilian Reference Laboratory belongs.
However, to date, no official laboratory data have
been made available in order to get a shot of the real
beginning of the spread of SARS-CoV-2 in Sicily.
Therefore, to gain further understanding on the local
transmission of SARS-CoV-2, respiratory specimens
routinely collected in the framework of the 2019-2020
seasonal influenza virus surveillance were retrospec-
tively re-evaluated by molecular testing for SARS-
CoV-2. To this end, 2,330 samples collected from pa-
tients presenting with Influenza-like illness, between
October 2019 and February 2020, were analyzed by
reverse transcriptase real-time PCR, targeting differ-
ent segments of the N gene of the SARS-CoV-2 ge-
nome [12]. Briefly, collected data showed that none
of these samples tested positive for SARS-CoV-2,
documenting no co-infection with influenza virus and
confirming at the same time that in Sicily there has
not been any circulation of the pandemic virus prior
to the first documented cases.

As stated above, from an epidemiological point of
view, in Italy SARS-CoV-2 spread in an asynchronous
way, showing different local patterns either in terms of
incidence rates or affected geographic areas. Our data
confirmed that SARS-CoV-2 appeared in Sicily at a
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later stage of the outbreak documented in Italy and, ac-
cording to severe containment measures adopted by the
Italian government, slowly spread with low incidence.
Nevertheless, despite the epidemiology of COVID-19
and of seasonal influenza is different, symptoms re-
lated to the two mentioned diseases overlap, and their
confluence has been expected to result in higher mor-
bidity and mortality rates, with additional stress to the
entire public health system [13, 14]. Therefore, a wide-
spread use of influenza vaccination has been promoted
during the current season 2020-2021 in combination
of containment measures (i.e. correct use of personnel
protection equipment, hand washing, social distancing,
etc.). At the midterm of the current surveillance season,
we were able to demonstrate also in Sicily the dramatic
global decline in influenza virus circulation, as clearly
documented through the national virological surveil-
lance networks in Italy [15] and elsewhere [16-18].
Lastly, the body of the previous evidences highlights
the importance of molecular diagnostic testing for
SARS-CoV-2 both to distinguish between influenza
and COVID-19 in patients with acute respiratory ill-
ness, and to provide continuous surveillance and
timely tracing to define and rapidly implement effec-
tive containment measures.
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Summary

SARS-CoV-2, responsible for the current pandemic, is a novel
strain of the Coronaviridae family, which has infected humans
as a result of the leap to a new species. It causes an atypical
pneumonia similar to that caused by SARS-CoV in 2003. SARS-
CoV-2 has currently infected more than 9,200,000 people and
caused almost 480,000 deaths worldwide. Although SARS-
CoV-2 and SARS-CoV have similar phylogenetic and pathoge-
netic characteristics, they show important differences in clinical
manifestations.

We have reviewed the recent literature comparing the character-
istics of the two epidemics and highlight their peculiar aspects.
An analysis of all signs and symptoms of 3,365 SARS patients

Introduction

The Coronavirus Disease 2019 (COVID-19) outbreak
represents a serious public health problem that is
straining health systems around the world.

As of June 25", 2020, as many as 9,296,202 cases of
COVID-19 have been confirmed and 479,133 patients
have died globally, according to the World Health
Organization (WHO) [1].

In addition to confirmed cases, there are also suspected
cases of COVID-19 which should be promptly tested
where possible in order to immediately implement
isolation measures and trace contacts. In a context of
uncertainty, since the infection is caused by a new and still
little understood virus for which no vaccines or specific
medications are currently available, the recognition of
clinical signs and symptoms as well as clinical features
in affected subjects is of vital importance. Severe Acute
respiratory syndrome Coronavirus 2 (SARS-CoV-2)
is the latest known virus that has spread worldwide.
Viruses, particularly RNA viruses, have high mutation
rates and are characterized by a particularly high
virulence and transmissibility and can cause more or
less severe infections. To date, SARS-CoV-2 appears to
be highly virulent and easily transmissible, it can affect
many organs of the body and manifest in many ways [2].
Applying the lessons learned from past epidemics can
help us to better address the new challenges. The previ-
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and 23,280 COVID-19 patients as well as of the comorbidities
has been carried out. A total of 17 and 75 studies regarding
patients with SARS and COVID-19, respectively, were included
in the analysis. The analysis revealed an overlap of some symp-
toms between the two infections. Unlike SARS patients, COVID-
19 patients have developed respiratory, neurological and gas-
trointestinal symptoms, and, in a limited number of subjects,
symptoms involving organs such as skin and subcutaneous tis-
sue, kidneys, cardiovascular system, liver and eyes.

This analysis was conducted in order to direct towards an early
identification of the infection, a suitable diagnostic procedure
and the adoption of appropriate containment measures.

ous Coronavirus (CoV) epidemic that hit the world popu-
lation was Severe Acute Respiratory Syndrome (SARS)
in 2003 which manifested as an atypical pneumonia with
reported symptoms including fever, dry cough, dyspnea,
diarrhea and sore throat [3]. The modes of transmission
and the clinical features of the two infections initially
seemed to be superimposable. Both infections are trans-
mitted through respiratory droplets or secretions and by
close person-to-person contact [4]. In some cases, COV-
ID-19 patients do not show the typical signs of respira-
tory infections but have unusual symptoms or only very
mild symptoms [5].

Furthermore, the presence of underlying health condi-
tions increases the risk of developing severe illness [6].
Therefore, early recognition of suspected cases through
the evaluation of clinical and symptomatic characteris-
tics should represent the first tool that can direct towards
the most appropriate diagnostic and therapeutic strate-
gies and that can help interrupt the chains of transmis-
sion of the virus.

This review is a comparative analysis of the
characteristics of the SARS and COVID-19 epidemics
and summarizes in detail the clinical signs and
symptoms as well as the comorbidities of subjects with
SARS and COVID-19, analyzed in studies published
worldwide to date.
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Virological characteristics

This century has been characterized by the presence of
several zoonotic coronavirus epidemics spread from
southern China, which have infected humans as a result of
genetic recombination that have allowed to make the leap
to a new species [7]. Phylogenetic analysis revealed that
SARS-CoV-2, like Middle East Respiratory Syndrome
Coronavirus (MERS-CoV) and Severe Acute Respiratory
Syndrome Coronavirus (SARS-CoV), belongs to the genus
Betacoronavirus of the Coronaviridae family, exhibiting
about 79% sequence identity with SARS-CoV and sharing
the same receptor-binding domain (RBD) structure [8].
The complete genome sequence contains 29,751 bp for
SARS-CoV [9] and 29,811 bp for SARS-CoV-2 [10]. The
mutation rate in the SARS-CoV genome is similar to that of
other coronaviruses and moderate compared to other RNA
viruses [11], unlike that of SARS-CoV-2 which appears to
have a higher evolutionary rate estimated (mean 2.15 x 10
¢ subs/site/day corresponding to 7.8 x 10* subs/site/year)
(Tab. D) [12].

Epidemiological characteristics

The first cases of atypical pneumonia of unknown
etiology of SARS were reported on November 16%, 2002
in Guangdong Province, China and then spread mainly
among household contacts and healthcare workers [13]. It
was only after 300 people became infected and 5 died, on
February 11", 2003, that the Chinese Ministry of Health
informed the WHO of an outbreak of acute respiratory
syndrome [14]. At the end of February 2003, the infection
was transmitted to Hong Kong by an infected doctor and
in a few months the infection spread to other countries
of the world mainly through intercontinental flights. The
epidemic spread rapidly to Hong Kong, Taiwan, Singapore
and Hanoi, mostly related to the movement of people
during the Chinese New Year holiday season [15].

The number of reported cases increased exponentially,
prompting the WHO to issue a global alert about the
disease on March 13, 2003 (Tab. I) [14].

The outbreak was contained in July 2003 with a total
of 8,098 cases and 774 deaths in 32 countries, with an
estimated overall case fatality rate (CFR) estimate of 9.6%.
In mainland China, the country where the epidemic started
and where the greatest number of cases was reported, there
were 5,327 infected people and 349 deaths [16].

A number of hospitals in various regions of China were
designated to treat SARS patients only. The outbreak
came under control and the number of new cases
gradually declined. On June 24", 2003, Beijing was
removed from the WHO’s list of areas with recent local
transmission of SARS [15].

The country most affected after China was Hong Kong with
1,755 cases and a mortality rate of 17%. The most affected
country outside Asia was Canada with 251 cases and
43 deaths. The European region was slightly affected, with
33 total cases and one death in France. In Italy, only 4 cases

Tab. I. Summary of virological and epidemiological characteristics of
SARS-CoV and SARS-CoV-2 infections.

Characteristics SARS-CoV SARS-CoV-2
. Nov. 16, 2002 Dec. 07, 2019

First occurrence in Foshan, Guangdong |  in Wuhan, Hubei
gleockl)::ae}cli%rrf whoy|  March 13,2003 Jan 30, 2020
Pandemic
declaration (WHO) March 111, 2020
Genome RNA RNA
Length, bp 29,751 29,811
Mutation rate 0.80—2.38 x 10-3 7.8 x 10-4
RNA subs/site/year subs/site/year

Moderate High

Respiratory droplet | Respiratory droplet
Mode Contact Contact
of transmission Fecal-oral (?)
- Airborne (?)

Incubation 4.0 days 5.1 days
period (median) (95% Cl: 3.6-4.4) (95% Cl: 4.5-5.8)
RO 2-4 1.4-7.23
Asymptomatic rate 2.3-13% 5-8%
Case fatality rate 9.6% 5.1%

SARS-CoV: severe acute respiratory syndrome; SARS-CoV-2: coronavirus
disease-2019; bp: base pairs; RO: basic reproduction number; ClI: confi-
dence interval.

have been observed [17]. The epidemic was declared ended
on July 5%, 2003 [14].

Another global epidemic is currently underway which
started on December 7%, 2019, the day when the first
positive COVID-19 case was detected.

The first cases of pneumonia of unknown origin were found
in China, connected to those who frequent the wholesale
market of seafood and wet animals located in Wuhan, in
the province of Hubei, assuming also in this case a zoonotic
source [18]. A new coronavirus, named SARS-CoV-2, was
isolated from the epithelium of these patients. It then spread,
through person-to-person transmission in family homes
and hospitals, outside Hubei Province in China to many
countries across the world. The family of the causative
agent of this outbreak as well as the country where this
epidemic started are the same as those of SARS [19].

The announcement of this epidemic was provided
by the Wuhan government to the WHO on January
31, 2020, after the involvement of 27 persons and no
deaths [20]. Following a rapid spread in China and
around the world, on January 30, 2020, the International
Health Regulations Emergency Committee of the WHO
declared the outbreak a Public Health Emergency of
International Concern (PHEIC) [21].

About 40 days after the declaration of the global
emergency, with over 118,000 cases in 114 countries
and territories worldwide and 4,291 deaths, on 11 March
2020, WHO announced the state of pandemic (Tab. I).
The last time the WHO used the label was on June 11,
2009 for the HIN1 flu, known as “swine flu”, which
spread across the world, whereas the 2002-2004 SARS
outbreak was never declared a pandemic.

Since the end of December 2019 and as of June 25%, 2020,
the infection has been detected in all countries causing more
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than 9.200.000 confirmed cases and almost 480.000 deaths,
with an overall CFR estimate of 5.1% (Tab. I).

At present, in China there are 85,119 confirmed cases
and 4,647 deaths. The virus initially spread exponentially
in China and in the Western Pacific Region, exceeding
100,000 cases. In the last few months, the situation seems
to have stabilized in China and in other Asian countries
after weeks of rigid control measures. In the last month,
new cases have emerged, causing fear of a second
epidemic wave.

The European Region has exceeded 2,600,000 infections,
reaching nearly 200,000 deaths, and is currently the
most affected Region with a higher lethality rate (7.5%).
Americahas over 4,600,000 infections and 230,000 deaths,
followed by the Eastern Mediterranean Region with
almost 970,000 confirmed cases and 22,000 deaths.

The countries worst affected in terms of number of
infected people are the United States of America (USA)
and the Brazil with 2,329,463 and 1,145,906 cases,
respectively, followed by the Russian Federation, the
United Kingdom, Peru e Chile with 613,994, 306,866,
260,810 and 254,416 cases, respectively [1]. The
country with the highest number of COVID-19 deaths
is the USA where 120,955 have lost their lives, with an
average lethality of 5.2%. Belgium and United Kingdom
are currently the worst affected countries in terms of the
case fatality rate (15.9 and 14.0%, respectively) [1].

Transmission

Both viruses are transmitted from human to human via
droplets generated by coughing and sneezing, through
exposure to fomites and through direct contact of
mucous membranes (eyes, nose and mouth).

Whether the infection can be transmitted by the oral
or conjunctival routes has not yet been demonstrated.
However, SARS-CoV2 has been detected in tears [22],
similar to SARS-CoV [23]. Although there is a low
prevalence of SARS-CoV-2 in the tear fluid of patients,
it cannot be excluded that the infection could be
transmitted via the eyes [24].

The role of fecal-oral transmission for SARS-CoV is still
unknown. Although some coronaviruses are known to be
spread by the fecal-oral route [25], there is currently no
evidence that this mode of transmission plays a key role
in SARS [3]. There is still limited knowledge regarding
fecal-oral transmission of SARS-CoV?2, although Chen
Y et al. have demonstrated the presence of SARS-CoV-2
RNA in the feces of COVID-19 patients suggesting
that, in addition to respiratory and body contact, fecal-
oral transmission is a potential route for SARS CoV-2
infection [26]. In a meta-analysis, SARS-CoV-2 RNA
was detected in 48.1% of the stool samples derived from
a cohort of patients with COVID-19 and persisted even
after respiratory samples were negative (Tab. I) [27].

In spite of the fact that the data on intrauterine vertical
transmission are scarce, there is little, if any, clinical or
serologic evidence suggestive of SARS-CoV and SARS-
CoV-2 transmission from pregnant mothers to newborn
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infants [28, 29]. Contact with infected droplets on a surface
can be a source of infection, too [3, 30]. Van Doremalen
et al. found that SARS-CoV-2 can remain viable and
infectious in aerosols for 3 hours and on surfaces up to
days. The stability of this virus is similar to that of SARS-
CoV [30]. This study has also shown that the virus is
most stable on plastic and stainless steel with viable virus
detected up to 72 hours in the absence of any intervention.
Viruses lose their infectivity after exposure to common
disinfectants such a Clorox, 75% ethanol and fixatives
such as formaldehyde and paraformaldehyde [31, 32].
Careful attention should also be paid to asymptomatic
cases whose role in viral transmission is still controversial.
During the SARS epidemic, some studies reported the
absence of asymptomatic cases, while, where reported,
the incidence of asymptomatic cases corresponded to 13%
of all SARS-positive cases [33]. The rate of asymptomatic
or mild infections of COVID-19 ranges between 5 and
78% (Tab. 1) [34, 35]. Asymptomatic SARS infection
was associated with lower SARS antibody titers and the
transmission from asymptomatic patients appeared to
play no or only a minor role [33].

SARS-CoV viral load in upper respiratory tract
secretions was low in the first 5 days of illness, then
increased progressively and peaked early in the second
week, which helped reduce more effectively the infection
transmission in the first days of illness [36].

In a study, Zou L et al. showed that the viral RNA levels
in people with COVID-19 appear to be higher soon after
symptom onset compared with later in the illness [37],
which suggests that transmission is more likely to occur
at an earlier stage of infection even when symptoms are
relatively mild. The high rate of asymptomatic infections
is often the result of a long incubation period. The median
incubation period for COVID-19 is estimated to be
5.1 days, (95% CI: 4.5 to 5.8) [38], slightly longer than
for SARS-CoV (4.0 days, 95% CI: 3.6-4.4) (Tab. I) [39].
The incubation period for SARS in children and adolescents
was 2-10 days, with a mean of 6.4 days (95% CI: 5.2-
7.7) [39]. The average incubation period for COVID-19 in
children is 6.5 days (95% CI: 4,6-8,4), with a range from
2 to 10 days [40]. The interval during which an individual
with COVID-19 is infectious is still uncertain.

The transmissibility of SARS was determined by a
basic reproduction number (RO) of approximately 3,
with values oscillating between 2 and 4, consistent
with a disease spread by direct contact or larger virus-
laden droplets that travel only a few meters rather than
by lighter airborne particles [3, 41]. Some studies have
estimated the mean RO for COVID-19 to range from 1.4
to 7.23 (Tab. I) [2]. RO is used when there is a dynamic
infectious disease and the population is not vaccinated,
and it is usually estimated on the basis of the growth
rate of the number of cases. The estimated values of
RO were lower in the early phase of the epidemic. They
subsequently increased during the other phases of the
epidemic and then returned to the initial levels [42].
Therefore, COVID-19 can be considered as a
highly transmissible disease compared with SARS.
Epidemiological factors, such as the ability to recognize
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the infection at an early stage, the measures of social
distancing adopted, the access to public health resources
can cause considerable variations of this parameter.

Pathogenesis and clinical features

SARS-CoV and SARS-CoV2 cause severe acute
respiratory syndrome and appear to have the same
pathogenesis. Both viruses use the angiotensin-converting
enzyme 2 (ACE2) as cell receptor to gain entry into the
human cells. The infection is triggered by the binding of
the virus spike protein to ACE2 and causes both upper and
lower respiratory tract infections [43, 44].

Based on past studies on SARS-CoV, both viruses bind
to epithelial cells in the nasal cavity and start replicating.
The viruses then propagate and migrate down the
respiratory tract along the conducting airways, also
becoming clinically manifest [45]. A study reports that
SARS CoV-2 has higher affinity for binding than SARS
CoV and this contributes to its more efficient infection of
humans [46]. About 20% of the infected patients develop
severe disease. The virus reaches the gas exchange units
of the lung causing a progressive respiratory failure due
to alveolar damage, resulting in apoptosis and even cell
death [44, 47]. ACE2 receptors are present in the lung
alveolar cells, but are also expressed in numerous other
organs, in the enterocytes of the small intestine, as well
as in the heart, kidney, bile duct, liver, esophagus and
testicle, and in arterial and venous endothelial cells and
arterial smooth muscle cells. This tissue distribution of
ACE2 correlates with the sites of infection and with the
pathology [43].

Signs and symptoms

SARS is characterized as a viral pneumonia with rapid
respiratory deterioration [48]. COVID-19 has many
clinical features similar to those of SARS but COVID-19
infection presents with a wide spectrum of severity and
often with non-specific symptoms. About 80% of patients
experience no signs or mild symptoms of disease, 14%
have severe clinical manifestations and only 5% critical
conditions. Older age and presence of comorbidities
appear to be important factors associated with clinical
severity of disease [4].

We analyzed the clinical characteristics reported in
patients with SARS-CoV and SARS-CoV-2. A total
of 17 and 75 studies regarding patients with SARS
and COVID-19, respectively, were included in the
analysis. Overall, 3,365 patients with SARS-CoV and
38,318 patients with SARS-CoV-2 were analyzed.

The results are detailed in Table II. In the first part of
the Table, signs and symptoms of 3,365 SARS patients
and 23,280 COVID-19 patients were considered. This
analysis revealed an overlap of some symptoms between
the two infections. SARS-CoV2 infection presents a
greater variety of symptoms and involves several organ
systems. SARS-CoV affects a few organs and a limited

number of symptoms are present in a high percentage
of the infected subjects. In particular, the most common
clinical manifestations were systemic [fever (87.90%),
chills (53.52%), and malaise (49.18%)]. In addition,
respiratory symptoms [cough (58.31%)], neurological
symptoms [headache (44.40%)], and musculoskeletal and
connective symptoms [myalgia (40.62%)] were detected.
SARS-CoV2, on the other hand, preferentially infects
the cells of the respiratory tract, but it also has high
affinity for other organs. Therefore, symptomatic
patients present a greater variety of symptoms affecting
many organs but in a smaller number of subjects. Typical
symptoms are respiratory among which cough is the
most frequent (62.50%). Other frequent symptoms are:
fever (58.9%), myalgia/arthralgia (35.62%), headache
(32.48%), shortness of breath/dyspnea (27.46%), and
diarrhea (18.52%). Unlike SARS patients, COVID-19
patients have developed numerous other respiratory,
neurological and gastrointestinal symptoms, and, in
a limited number of subjects, symptoms involving
organs such as skin and subcutaneous tissue, kidneys,
cardiovascular system, liver and eyes.

Comorbidities

Seventeen studies have been included in the analysis of
comorbidities and risk factors for a total of 3,365 patients
with SARS-CoV.

In the 3,365 SARS patients analyzed, the most common
comorbidities, present in a very low percentage of
subjects, were diabetes (0.21%), cardiovascular
disease (0.12%), COPD and chronic liver disease, both
present in 0.09% of subjects. A total of 72 studies and
26,650 patients with COVID-19 have also been analyzed.
The results showed the most prevalent comorbidities
were hypertension (21.00%) and diabetes (15.37%),
followed by cardiovascular disease (11.28%). The data
also showed numerous COVID-19 infected subjects
with hyperlipidemia (10.20%) or obesity (9.77%).
Furthermore, diseases of the respiratory system such as
COPD and asthma were present in 2.57 and 2.26% of
patients, respectively. Chronic kidney disease was also
found in 2.02% of patients.

Smoking habits have been reported in 2.75% of patients.
There are numerous differences in the prevalence of
comorbidities among the studies analyzed. In one recent
study conducted, the authors presented the comorbidities
of 5,700 patients hospitalized for COVID-19 in the New
York City area. The most common comorbidities were
hypertension (3,026; 56.6%), obesity (1,737; 41.7%) and
diabetes (1,808; 33.8 %) [49]. The data are significantly
different from those obtained in other studies from
various areas of the world.

Guan WL et al. analyzed the clinical characteristics of
more than 1,000 patients from mainland China. The
most common comorbidities were hypertension in 15%
of patients and diabetes in only 7.4% of patients. No
other comorbidities were observed in over 2.5% of the
COVID-19 patients analyzed [50].
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Tab. Il. Clinical features of patients with SARS-CoV and SARS-CoV-2 infections.

Characteristics N. of SARS-CoV N. of SARS-CoV-2
studies % (95% CI) studies % (95% CI)
Patients, n. 17 3,365 71 23,280
Gender
Male, n. (%) 17 1,360 (40.4) 67 6,530 (55.8)
Female, n. (%) 17 2,005 (59.6) 67 5179 (44.2)
Age group
Children (<18 ys), n. (%) 4 92 (2.7) 15 807 (3.5)
Adults/Older, n. (%) 14 3,273 (97.3) 55 22,374 (96.5)
Systemic/General symptoms
Fever 17 87.90 (86.80-89.01) 71 58.9 (58.23-59.49)
Fatigue/Malaise 17 49.18 (47.49-50.87) Al 8.91 (8.54-9.27)
Chills 17 53.52 (51.84-55.21) 71 0.96 (0.84-1.09)
Influenza-like 17 30.61 (29.05-32.17) 71
Night sweats 17 11.80 (10.71-12.89) 71

Respiratory, thoracic and
mediastinal symptoms

Cough 17 58.31 (56.64-59.97) 7 62.50 (61.87-63.12)
Shortness of breath/Dyspnea 17 26.48 (24.99-27.97) 71 27.46 (26.89-28.03)
Sputum production 17 26.54 (25.05-28.03) 71 7.32(6,99-7,65)
Rhinorrhea/Runny nose 17 2.97 (2.40-3.55) 7 4.90 (4.62-5.18)
Sore throat 17 21.63 (20.24-23.03) 71 3.69 (3.45-3.94)
Acute respiratory distress 17 - 71 0.77 (0.41-0.88)
Nasal congestion/Stuffy nose 17 - VAl 0.55 (0.46-0.65)
Chest pain 17 1.84 (1.39 -2.30) 71 0.34 (0.26-0.41)
Pharyngeal erythema 17 - 71 0.34 (0.26-0.41)
Chest distress 17 - 71 0.31 (0.24-0.38)
Haemoptysis 17 0.68 (0.41-0.96) 71 0.30 (0.23-0.37)
Tachypnea 17 1.58 (1.15-2.00) 71 0.22 (0.16-0.28)
Voice hoarse 17 - 71 0.06 (0.03-0.10)
Coryza 17 15.75 (14.52-16.98) 71 0.03 (0.01-0.05)
Oropharyngeal pain 17 - 71 0.004 (0.00-0.01)
Rhonchi 17 1.10 (0.75-1.45) 71 -
Percussion dullness 17 0.21 (0.05-0.36) 71 -
Pleurisy 17 0.09 (0.00-0.19) 71
Wheezing 17 0.03 (0.00-0.09) 71
Cardiovascular symptoms
Cardiac injury 17 - 71 0.12 (0.07-0.16)
Palpitation 17 2.91 (2.34-3.48) 71 0.12 (0.08-0.17)
Tachycardia 17 1.96 (1.49-2.34) 71 0.03 (0.01-0.06)
Shock 17 - 71 0.02 (0.00-0.04)
Gastrointestinal symptoms
Diarrhea 17 19.82 (18.47-21.17) 7 18.52 (18.12-19.12)
Abdominal pain 17 5.65 (4.87.6.43) 71 6.51 (6.19-6.82)
Vomiting 17 9.30 (8.32-10.28) 71 5.00 (4.72-5.28)
Nausea 17 13.16 (12.02-14.31) Vil 4.63 (4.36-4.90)
Anorexia 17 24.07 (22.63-25.52) 71 1.40 (1.25-1.56)
Dehydration 17 - 71 0.03 (0.01-0.05)
Neurological symptoms
Headache 17 44.40 (42.72-46.08) 71 32.48 (31.88-33.08)
Ageusia 17 - 71 1.89 (1.72-2.07)
Dizziness 17 20.48 (19.11-21.84) 71 0.37 (0.30-0.45)
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Anosmia 17 - 71 0.34 (0.26-0-41)
Impaired consciousness 17 - 71 0.27 (0.20-0.33)
Agitation 17 - 71 0.17 (0.12-0.23)
Corticospinal tract signs 17 - 71 0.17 (0.11-0.22)
Dysexecutive syndrome 17 - 71 0.06 (0.03-0.09)
Perfusion abnormalities 17 - 71 0.05 (0.02-0.08)
Acute cerebrovascular disease 17 - 71 0.04 (0.01-0.06)
Guillain-Barré syndrome (GBS) 17 - 71 0.03 (0.01-0.05)
Leptomeningeal enhancement 17 - 71 0.03 (0.01-0.06)
Nerve pain 17 - 71 0.02 (0.00-0.04)
Seizure 17 0.03 (0.00-0.09) 71 0.01 (0.00-0.03)
Ataxia 17 - 71 0.004 (0.00-0.013)
Miller Fisher Syndrome 17 - 71 0.004 (0.00-0.013)
Polyneuritis cranialis 17 - 71 0.004 (0.00-0.013)
Anxiety 17 0.03 (0.00-0.09) 71 -
Kidney symptoms

Dialysis 17 - 71 0.15 (0.10-0.21)
Kidney injury 17 . 71 0.11 (0.07-0.15)

Musculoskeletal
and connective symptoms

Myalgia/arthralgia 17 40.62 (38.96-42.28) 71 35.62 (35.00-36.23)
Hypodynamia 17 - 71 0.25 (0.19-0.32)
Back discomfort 17 - 71 0.01 (0.00-0.03)
Rigor 17 19.17 (17.84-20.50) 71 -

Neck pain 17 0.09 (0.00-0.19) 71 -

Skin and subcutaneous
tissue symptoms

Itch 17 - 71 0.91 (0.79-1.04)
Maculopapular rash 17 - 71 0.76 (0.64-0.87)
Urticaria 17 - 71 0.33 (0.25-0.40)
Pseudo-chilblains 17 - 71 0.30 (0.23-0.38)
Chickenpox-like vesicles 17 - 71 0.15 (0.10-0.20)
Pain 17 - 71 0.14 (0.09-0.19)
Livedo/necrosis 17 - 71 0.09 (0.05-0.13)
Erythematous rash 17 - 71 0.07 (0.04-0.25)
Burning 17 - 71 0.09 (0.06-0.13)
Rash 17 00.3 (0.00-0.09) 71 0.02 (0.00-0.04)
Cyanosis 17 - 71 0.004 (0.00-0.013)
Eye symptoms
Conjunctival congestion 17 - Vil 0.05 (0.02-0.08)
Vision impairment 17 - 71 0.01 (0.00-0.03)
Hepatic symptoms
Liver injury 17 - 71 0.37 (0.29-0.45)

Comorbidities and risk factor

Characteristics N. of SARS-CoV N. of SARS-CoV-2
studies % (95% CI) studies % (95% CI)
Patients, n. 17 3,365 72 26,650
Gender
Male, n. (%) 17 1,360 (40.4) 68 15,163 (58.3)
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Female, n. (%) 17 2,005 (59.6) 68 10,860 (41.7)
Cardiovascular diseases 17 0.12 (0.00-0.24) 72 11.28 (10.90-11.66)
Hypertension 17 0.03 (0.00-0.09) 72 21.00 (20.51-21.49)
Cardiac arrhythmia 17 - 72 1.14 (1.01-1.27)
Coronary artery disease 17 - 72 6.43 (6.13-6.72)
Congestive heart failure 17 - 72 2.29 (211-2.47)
Cerebrovascular disease 17 0.03 (0.00-0.09) 72 0.89 (0.78-1.01)
Respiratory system diseases 17 - 72 0.58 (0.49-0.67)
Asthma 17 - 72 2.26 (2.08-2.44)
COPD 17 0.09 (0.00-0.19) 72 2.57 (2.38-2.76)
Chronic lung disease 17 - 72 0.81 (0.71-0.92)
Nervous system disease 17 - 72 0.36 (0.29-0.43)
Chronic kidney disease 17 0.06 (0.00-0.14) 72 2.02 (1.85-2.19)
End-stage kidney disease 17 - 72 0.70 (0.60-0.80)
Chronic liver disease 17 0.09 (0.00-0.19) 72 0.67 (0.57-0.67)
Cirrhosis 17 - 72 0.15 (0.10-0.20)
Hepatitis B 17 - 72 0.14 (0.10-0.19)
Hepatitis C 17 - 72 0.01 (0.00-0.02)
Tuberculosis 17 - 72 0.04 (0.02-0.07)
Digestive system disease 17 - 72 0.54 (0.46-0.63)
Hyperlipidaemia 17 - 72 10.20 (9.84-10.56)
Hypercholesterolemia 17 - 72 0.71 (0.61-0.81)
Obesity 17 - 72 9.77 (9.41-10.13)
Diabetes 17 0.21 (0.05-0.36) 72 15.37 (14.93-15.80)
Endocrine system disease 17 . 72 0.51 (0.42-0.60)
Rheumatologic disease 17 - 72 0.02 (0.00-0.04)
Immunosuppression 17 - 72 1.09 (0.96-1.21)
HIV infection 17 - 72 0.18 (0.13-0.23)
Transplant 17 - 72 0.22 (0.16-0.27)
Blood disorder 17 - 72 0.04 (0.01-0.06)
Myelodysplastic syndrome 17 0.06 (0.00-0.14) 72
Malignancy 17 0.03 (0.00-0.09) 72 2.22 (2.04-2.39)
Allergic rhinitis 17 - 72 0.39 (0.32-0.47)
Hyoxemia 17 - 72 0.02 (0.00-0.03)
Pregnancy 17 - 72 0.03 (0.01-0.05)
Smoking 17 - 72 2.75 (2.55-2.95)
Prognosis
Characteristics N. of SARS-CoV-1 N. of SARS-CoV-2

studies % (95% CI) studies % (95% CI)
Patients, n. 17 3,365 75 38,318
Gender

Male, n. (%) 17 1,360 (40.4) 7 15,532 (58.1)

Female, n. (%) 17 2,005 (59.6) 71 11,215 (41.9)
Prognosis

Hospital admission 17 55.66 (53.98-57.34)* 73 91.60 (91.17-91.83)*

Discharge 17 91.41 (90.46-92.36)* 65 52.53 (51.92-53.15)*
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Death 17

5.26 (4.51-6.01)* 72

7.80 (7.48-8.12)*

* At the time of writing reports; for clinical features: 4 studies do not report gender differences, 1 study do not report age group;
for comorbidities: 4 studies do not report gender differences; for prognosis: 2 studies do not report hospital admission, 10

studies do not report discharge, 3 studies do not report death.

Prognosis

Of the 3,365 patients hospitalized for SARS-CoV and
the 38,318 patients hospitalized for SARS-CoV-2 that
were included in our analysis, 55.66% and 91.60%,
respectively, were admitted to hospital.

At the time the reports were written, 91.41% of patients
hospitalized for SARS-CoV and only 52.53% of patients
with SARS-CoV-2 were discharged.

Based on data from 17 studies on SARS and 72 studies on
COVID-19, the percentage of deaths stood at 5.26% and
7.80% for SARS-CoV and SARS-CoV-2, respectively.

Diagnostic tests

The 2003 pandemic of SARS profiled the ability of
modern diagnostic microbiology and molecular biology
to identify, isolate and characterize, within weeks, a
previously unknown virus. On 10 April 2003, quantitative
TagMan-format assay for SARS-associated coronavirus
was published for the first time [51]. Diverse protocols
were proposed within the different molecular testing
approaches over time. Most conventional polymerase
chainreaction (PCR) assays were designed with the Orf1b
or nucleoprotein gene for nucleic acid amplification,
and SYBR Green based PCR protocol was reported as a
benefit to screen samples with sequence variations in the
virus [52]. Also, monoclonal antibodies or monospecific
polyclonal antibody directed to the nucleocapsid (N)
protein were found to be a sensitive and specific test
for antigen detection; however, most of these rapid tests
have never been exhaustively investigated in prospective
cohort studies owed to the short-lived epidemic [48].

Given the current epidemiology and the high risk of
transmission, the rapid and accurate identification of the
infection is crucial for effective COVID-19 containment.
At writing time, real-time PCR molecular assays for
detecting SARS-CoV-2 in respiratory specimens are the
current reference standard for infection diagnosis. The
technique is generally very sensitive and specific and
may be used for routine diagnostics of COVID-19 [53].
However, Yong and colleagues showed the
ineffectiveness of real-time PCR as the only diagnostic
test due to its inability to detect previous infections
highlighting the importance of using serological tests
as well [54]. Where epidemiological information warns
people might have been node of disease transmission,
but they had recovered from sickness, SARS-CoV-2
IgG serology allows establishing past infection. In
addition, if carried out within the correct timeframe after
symptoms onset, serology assays can detect both active

and past infections [55]. Remarkably, the importance
of serological tests for epidemiological investigation
of COVID-19 cases rapidly emerged in a much more
pressing way than in SARS full epidemic happened.

At the end of April 2003, tests to detect antibodies
produced in response to the SARS coronavirus infection
are under development but not still commercially
available. ELISA (Enzyme Linked ImmunoSorbant
Assay) test for the detection of IgM and IgG antibodies
in serum produced positive results reliably after 21 from
the onset of the disease and IFA (Immunofluorescence
Assay) test for the detection of IgM produced positive
results after about 10 days of illness [56].

Later studies revealed that specific serum antibodies against
whole SARS-CoV by indirect immunofluorescence or
neutralization tests starts to appear at about day 7 and,
while IgM were not detectable after 2 to 3 months, IgG
maintained for over one year [57].

The titer of neutralizing antibodies peaked from 20 to 30
days after infection and was sustained for a long time in
those who survived, while the neutralizing antibody level
of those who died peaked at day 14 and then gradually
diminished [58].

In these months, a flood of novel rapid serologic
immunoassays designs as long as point-of care
technologies are proposed, and a lot of them are
commercially available. Despite the considerable
role they play, some evidences suggest that many Kkits
currently available are not adequately accurate [59]
and several challenges remain, to which we must pay
attention. Recognizing the disease, during the acute
phase of infection, needs high sensitivity and specificity;
cross-reactivity with other viral agents should be
weighed; antibody kinetics over time must also be
investigated, to determine thresholds of immunity [60].
Both these testings, molecular and serological, are
expected to support welfare decision-makers about
measures to contain the outbreak.

Containment measures

During an unpredictable and unprecedented pandemic
such as that caused by COVID-19, anxiety and
stress — often boosted by the media as well as by the
political decisions themselves — alter how people
perceive new diseases and their consequent actions.
Moreover, whenever decision-making involves risks,
individuals can become irrational in several dysfunctional
ways [61]. Consequently, the ideal approach to improve
decision-making and crisis management should be
reducing anxiety and stress through rapid diagnosis [62]
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and specific antiviral treatments. However, in the real
world, most countries are usually unprepared to face
such a pandemic. In particular, during COVID-19, an
initial lack of positive control, primers and/or probes
as long as a lack of personnel/time and of specific
therapies together with a large number of pauci-
symptomatic and asymptomatic people yielded most
policies to shift towards lockdown measures rather
than modern laboratory-based testing and consequent
quarantine [62, 63]. European countries, for instance,
implemented a series of containment measures, ranging
from lockdown to an intermediate safe distancing (Italy,
France, Spain, Denmark, Norway, Switzerland, Austria,
Belgium, UK and Germany), with only one country
that has chosen not to adopt lockdown (Sweden) [64].
Most States in the world added in an unprecedented way
lockdown measures to the other traditional containment
measures adopted during the last epidemics, such as
SARS [65]. However, this widespread governance
resolution generated new research challenges. Currently,
scientific and political institutions do not require any
type of comparative study on the risks and benefits
before implementing lockdown measures. This happens
despite the consequences of these old measures to the
overall mental and physical health of the population’s
remain mostly unexplored [66].

Conclusions

COVID-19 and SARS are infections with similar
phylogenetic and pathogenetic characteristics that
primarily affect the respiratory and gastrointestinal
systems. The knowledge acquired so far has allowed
us to highlight some distinctive features of COVID-19
in comparison to SARS. SARS has a high prevalence
of severe illness but with a low infectivity in the first
days of illness, before the development of severe
illness. Conversely, COVID-19 can be considered as a
disease with a lower lethality rate but with high risk of
transmission compared to SARS even in the presence of
mild symptoms or in the absence of any visible signs of
infection.

A rather high percentage of SARS patients had typical
symptoms such as fever, cough, chills, headache, fatigue
and myalgia. Among the most common symptoms
in COVID-19 patients are cough, fever, myalgia, and
headache, but there is no highly prevalent symptom such
as fever that was detected in almost 90% of the SARS
patients analyzed. Gastrointestinal and cardiovascular
symptoms seem to be more common in SARS. Based on
reports of more than 23,000 COVID-19 cases, numerous
other less common and atypical manifestations
including neurological symptoms (ageusia, anosmia),
dermatologic manifestations and ocular symptoms, have
also been identified. In light of this, the detection of
fever, cough and shortness of breath as an identification
method should be reviewed. In addition, COVID-19
patients exhibit a wide range of comorbidities. Therefore,
it is very important to know what signs and symptoms to
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look out for and recognize and which diagnostic tests
to use for prompt treatment and prevention of further
infections.

If clinical manifestations are mild and there is no need
to seek medical care, it is very important that symptoms
are monitored and national public health measures
are followed in order to control the spread of the first
epidemic wave in the countries where it is still in place
or prevent a further wave of COVID-19.
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summary

Introduction. Hand cleansing and disinfection is the most effi-
cient method for reducing the rates of hospital-acquired infections
which are a serious medical and economic problem. Striving to
ensure the maximum safety of the therapeutic process, we decided
to promote hand hygiene by implementing the educational pro-
gram titled “Clean Care is a Safer Care”. The occurrence of the
COVID-19 pandemic affected the compliance with procedures
related to the sanitary regime, including the frequency and accu-
racy of hand decontamination by medical personnel.

Objective. The objective of the study was to assess the useful-
ness of the educational program titled “Clean Care is a Safer
Care” as a tool for increasing compliance with hand hygiene
principles.

Methods. We monitored the compliance with the hygiene proce-
dure before implementation of the program as well as during the

Introduction

Every year, millions of patients acquire infections
during hospital treatment. The scale of the problem
is best illustrated by data indicating that hospital-
acquired infections development in nearly 10% of
all hospitalized patients while reaching nearly 50%
in case of high-risk groups such as ICU patients,
patients subjected to prolonged artificial ventilation,
or immunosuppressed patients.

These serious complications increase the length of
hospital stay by about 5-10 days, leading to potential
disabilities as well as double the morbidity rates in
affected patients [1].

Hospital-acquired infections are also a serious
economic problem due to the increased treatment
costs. As estimated by Urban et al., treatment of mild
infections may increase the individual treatment costs
by at least 400 USD while the average costs of the
treatment of severe nosocomial infections exceed
30,000 USD per patient. In many cases, nosocomial
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hand hygiene campaign by means of direct observation as well as
the disinfectant consumption rates.

Results. In the initial self-assessment survey, the hospital had
scored 270/500 points (54%). Preliminary audit revealed the
hygiene compliance rate at the level of 49%. After broad-scaled
educational efforts, the semi-annual audit revealed an increase
in hand hygiene compliance rate up to 81% (hospital average)
while the final audit carried out after one year of campaigning
revealed a compliance rate of 77%. The final score for the hospi-
tal increased to 435/500 points.

Conclusions. COVID-19 pandemic dramatically increased accu-
racy of proper hand hygiene procedures and consumption of dis-
infectant agents. The educational program has succeeded to reach
its goal; however, long-term educational efforts are required to
maintain and improve the quality of provided services.

infections are transmitted by the medical staff due
to their failure to comply with aseptic and antiseptic
procedures [2].

Strict compliance with hand hygiene principles is
of special importance in reducing the nosocomial
infection rates. Hand cleansing and disinfection
practices are the most economical and most efficient
methods to prevent transmission of microorganisms
and reduce hospital-acquired infection rates [3].
Despite the simplicity of this measure, non-
compliance with its principles is a global problem in
the health care sector [1].

The pioneer of hand hygiene as a measure to
prevent hospital-acquired infections was Ignaz
Philipp Semmelweis (1818-1865) who discovered
the correlation between dirty hands of obstetricians
and the incidence of postpartum infections and was
the first to implement appropriate hand disinfection
procedures.

Today, nearly 200 years later, proper compliance with
hand hygiene principles is still a problem for medical
professionals [4]. The importance of this simple
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procedure appears to be underestimated by medical
professionals as the World Health Organization estimates
that the compliance rates range from 5% to 89% [5].

In 2009, WHO published the guidelines for proper hand
hygiene in the medical sector. All around the globe,
training is organized for medical professionals as part
of the First Global Patient Safety Challenge “Clean Care
is a Safer Care” [6]. Poland joined the initiative in 2013.
Many hospitals in our country decided to implement the
WHO guidelines as a measure to reduce the hospital-
acquired infection rates.

The guidelines were also adopted by the Medicover
Hospital in Warsaw as a means to ensure the maximum
safety of the therapeutic services provided to our
patients. Program implementation was coordinated
by the Hospital-Acquired Infections Team which
worked to increase the awareness of hospital workers
in relation to the importance of hand hygiene as well as
to strengthen good behavior models to promote proper
hand hygiene.

The outbreak of the COVID-19 epidemic provided
completely new observations of behavior among medical
staff. Measurements of the use of liquid soap and hand
disinfectant, carried out at that time showed dramatic
increase in use.

Objective

The objective of the study was to assess the usefulness of
the educational program titled “Clean Care is a Safer Care”
as a tool to enhance the compliance with hand hygiene
principles before and during COVID-19 pandemic.

Material and methods

Medicover Hospital is a large, broad-profile hospital
which provides its patients with high quality,
comprehensive health care. The educational program
was implemented there in 2014. Education included
special training workshops, repeated worksite training
for all staff members, and visual accents to remind
the personnel of the hand hygiene principles. The
promotional material was prepared in collaboration with
Ecolab company. Posters highlighting the importance of
hand hygiene and information on the efficiency of this
measure were placed in strategic locations and points
of care across the institution. Care was taken to ensure
the constant availability of alcohol-based disinfectant
at points of care at every department. In addition,
disinfectant dispensers are placed in special holders at
all patient beds. An observation study of hand hygiene
behaviors was commenced.

The awareness of the role of institutional involvement
in the desired change in personnel behaviors led the
hospital management and staff administration team
to define hand hygiene a priority task for the entire
hospital personnel. The study group consisted of all the
hospital’s nurses, auxiliary staff, physicians, and other

employees of all hospital departments and the outpatient
consultation center.

The study was based on the tools to implement multi-
aspect strategy for hand hygiene as developed by the
WHO. The strategy consists of 5 key components [7]:

1. systemic change;

2. training and education of health care professionals;
3. assessment and feedback;

4. visual instructions at worksite;

5. promotion of institutional safety.

A maximum of 100 points may be scored in each of
these areas (for a maximum overall score of 500).

The package of implementation tools includes the Hand
Hygiene Self-Assessment Questionnaire as a validation
tool to assess the implementation of the 5 components of
the WHO strategy at health care institutions.

Based on the total number of points obtained after
completion of the questionnaire, the institution is
assigned with one of the four possible levels of hand
hygiene promotion and practice, including insufficient,
basic, intermediate, and advanced. Institutions classified
into the advanced level provide answers to 20 questions
in the leaders’ section to obtain a maximum of 20 points.
Twelve points are enough to achieve the status of a
leader [7].

This study was carried out by means of a diagnostic
survey based on the Polish version of the “2010 WHO
Self-Assessment Questionnaire” for hand hygiene
published in April 2013. The tool facilitates the
analysis of current capabilities and knowledge of hand
hygiene issues as well as identification of future goals
and measures. The compliance with the hand hygiene
principles was monitored in a direct as well as an
indirect fashion.

Direct monitoring of hand hygiene consisted in direct
observation carried out by a specially trained staff and
based on the “Five Moments for Hand Hygiene” WHO
guidelines. The guidelines present five indications for
hand hygiene procedures: before touching a patient,
before clean/aseptic procedures, after body fluid
exposure/risk, after touching a patient, and after touching
patient surroundings [8].

Another WHO implementation tool, i.e. the disinfectant
consumption rate, was also used to determine the hand
hygiene level at the Medicover Hospital. The rate
corresponds to the quantity of hand disinfectant consumed
per 1,000 person-days at individual departments or in
the entire hospital [9]. Based on the form for recording
nursing tasks requiring hand hygiene measures, hand
hygiene compliance rate was calculated on the basis
of average consumption of soap and disinfectant. All
these factors were monitored in “non-pandemic” and
“pandemic” season.

Results
In the initial self-assessment survey taken in 2014,

the Hospital scored a total of 270/500 points (54%),
corresponding to the intermediate compliance level. The
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poorest scores were obtained in institutional safety and
training/education components.

The hand hygiene compliance rate calculated on the
basis of the consumption of soap and disinfectants by
the hospital staff was 49%. While the overall compliance
with hand hygiene measures was 50%, it varied in
individual personnel groups, ranging from 63% in
nursing staff to as little as 9% in the auxiliary personnel.
Soap consumption was 630 L per year, corresponding to
31 mL per person/day; the annual consumption of 460 L
of disinfectant corresponded to 22 mL per person/day.
The average compliance with the “Five moments for
hand hygiene” was 60%.

Hand hygiene was measured in general and in individual
departments. As shown by the initial audit, the lowest
compliance score was observed at the admission room.
Subsequent audits suggested a constant improvement in
these parameters until final audit. During observation
period the ICU became the institution’s leader in this
regard.

After initial assessment and identification of institution-
specific principles for implementation of the “Clean
Care is a Safer Care” educational program, training
workshops and worksite training were commenced, and
educational materials such as posters and reminders
were distributed around the hospital. UV lamps were
used to assess the correctness of hand cleansing during
the training sessions.

After these broad-scaled educational efforts, the semi-
annual audit revealed an increase in hand hygiene
compliance rate up to 81% (hospital average, observation
day 180) while the final audit carried out after one year
of campaigning revealed a compliance rate of 77%.

The largest problem was identified in relation to hand
hygiene following the contact to patient surroundings,
with relevant principles being complied with only in
22% of cases. This aspect was also associated with
the highest increase in the compliance rate, with the
percentage of desirable behaviors rising to 60%.
Following the exposure to body fluids, the procedures
were complied with in 60% at day O to reach 95%
at the end of the observation period. The highest
mean compliance rates were observed before the
commencement of aseptic procedures (77% before the
program vs. 88% on observation day 365) as well as
following the contact with the patient (51% before the
program vs 79% on observation day 365).

According to the final assessment survey (took on
observation day 365), the final score for the entire
institution in the year 2016 was 435/500 points, with
hand hygiene compliance rate reaching the final value
of 77%. The increase in the compliance to hand hygiene
principles varied in different health care professionals.
It increased in physicians and nurses, but the most
significance increase was observed in the auxiliary staff
(from 9 to 63%). This might be due to the awareness in
this workers’ group being initially low and increasing
significantly as the result of the educational efforts.
High results were achieved in all individual aspects of
hand hygiene, with the change in the preferred alcohol-

THE COVID-19 PANDEMIC AS A FACTOR OF COMPLIANCE WITH THE RULES
OF HAND HYGIENE OF HOSPITAL STAFF

based hand disinfectant being generally accepted.
Organizational culture-related measures for promoting
safer health care require further attention and continued
improvement. The analysis carried out at the Medicover
hospital during the COVID-19 pandemic compared
the use of disinfection fluids in 2019 and the first two
months of the epidemic in 2020 an dramatic increase
in the use of detergents and disinfectants has been
observed. The results of the analysis are collected in
the Table I.

Discussion

Hospital hand hygiene is one of the cardinal principles
for reducing the transmission of pathogens during
therapeutic procedures. Appropriate assessment of the
compliance with hygienic guidelines and procedures is
an important tool for modeling appropriate behaviors
of the medical staff. Methods for the monitoring of the
compliance with hand hygiene principles at health care
institutions include direct observation, measurement
of hand hygiene agents consumption, measurements
and studies [10] or electronic devices installed at
worksites [11]. However, no standardized assessment
method has been developed and none of the existing
methods can be considered ideal due to their high costs,
subjective nature, or staff behaviors being changed
while under observation. It was mainly for this reason
that out of 36 campaigns held in 36 European countries
in years 2000-2012, only 50% could be assessed for
efficiency with the WHO guidelines being implemented
in only 55% of this latter group [12].

Nowadays, direct monitoring by specially trained
personnel is considered to be a gold standard [13-15].
The method provides detailed information on the hand
hygiene behaviors in different groups of the medical
staff at the crucial moments that determine the risk of
patient-personnel-patient transmission of pathogens.
As part of the “Clean Care is a Safer Care” program,
the WHO developed a special observation form which
facilitates monitoring of hand cleansing and disinfection
behaviors on the basis of “Five Moments for Hand
Hygiene”, i.e. before touching a patient, before clean/
aseptic procedures, after body fluid exposure/risk, after
touching a patient, and after touching patient
surroundings. The Hospital-Acquired Infections Team
at the Medicover Hospital used this observation tool in
the development of a program to monitor and improve
hand hygiene in the personnel involved in patient
care [9]. Another WHO implementation tool developed
as part of the “Clean Care is a Safer Care” program, i.e.
the disinfectant consumption rate, was also used to
determine the hand hygiene level at the Medicover
Hospital. The rate corresponds to the quantity of hand
disinfectant consumed per 1,000 person-day at
individual departments or in the entire hospital [9].
According to the WHO guidelines, the minimum
consumption of hand disinfectants should be at the
level of 20 liters per 1,000 person/day [9]. The
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Tab. I. Hands sanitizer's use analysis during the SARS-CoV-2 coronavirus epidemic and 2019 vyear.

Consumption )
> Consumption )
Consumption quper. of disinfectant per patient | Consumption Consumptlon Increase
- of hospitalizations, | on the ward ] - per 1 patient 3
per1 patient epidemic during during | per1patient | %o iqemic n
in 2019 year (March-April 2020) | the epidemic thg epldemlc in2019in ml inmi percentage
g in liters
in liters
Surgery clinic 0.04 93 32 0.4 40 320 800
Internal
Medicine
and 0.07 204 70 0.34 70 340 486
Cardiology
clinic
Internal
Medicine
and 0.24 37 20 0.54 240 540 225
Cardiology
clinic
Internal
Medicine
and 0.07 257 80 0.31 70 310 443
Cardiology
clinic
Child health 0.06 35 20 0.57 60 570 950
clinic
Anesthesiology
and Intensive 0.26 54 30 0.55 260 550 211
care clinic
advantages as well as disadvantages of this method  absent, and therefore, that appropriate hygiene

have been broadly discussed in the literature. The
advantages consist in relatively simple data collection
as well as a lower number of staff members being
involved in the monitoring resulting in lower costs. The
disadvantage consists in measurement inaccuracies as
e.g. cases of disinfectant spills or cleaning agents being
used by the patients are not accounted for. Despite the
above, the disinfectant consumption rate is often
associated with the hand hygiene behavior rate;
according to some authors, it is a priority method which
should be considered more important than direct
observation [16-19]. As the result of the educational
program being implemented in the hospital, the
compliance with the hand hygiene guidelines has
improved significantly. The program was based on
worksite training, poster campaign, observational
studies, disinfectant consumption monitoring and
promotion of hand disinfectant use. Of note is the fact
that hygiene consultants used UV lamps to better
visualize potential risks during the workshop training.
In relation to the low compliance with the hand hygiene
principles as defined by the “Five Moments for Hand
Hygiene”, particularly in relation to the contact with
patient’s surroundings (only 22% of proper behaviors
as determined during the initial audit), an assumption
was made that the personnel was unaware of the risk of
pathogen transmission in cases when no direct contact
with the patient has occurred. Thanks to the use of UV
lamps, employees could better see that the patient’s
surroundings (bed, pajamas, personal items) are a
reservoir of pathogens which are easily transmitted
onto professionals’ hands even when the patient is

measures should be taken after touching such items. As
shown by this example, it is rational to include various
techniques for better visualization of the pathogen
transmission stages in educational materials as this
may result in higher compliance of hygiene principles
by the health care staff [20]. In the course of our study,
we observed that hand hygiene behaviors were
significantly more common after touching the patient
than before touching the patient (60 vs 54% at day 0
and 95 vs 80% at day 365). Whitby et al. highlighted
that health care workers are more likely to comply with
hygiene principles when self-preservation imperative is
involved, i.e. when they perceive their hands to be
contaminated and have the potential for transmitting
the infection to employees themselves as well as those
close to them (i.e. after touching the patient or their
biological material) [8]. Therefore, promotion of
attitudes stressing the personnel’s responsibility for the
patients’ health, including legal liability in case of any
claims from patients having acquired nosocomial
infection, is very important. According to many
authors, nurses are more aware of the problem as
compared to physicians [21, 22]. Boscard et al. suggest
that the motivation behind hand hygiene compliance in
nurses consists in their concern for the safety of
themselves as well as their close ones, since nurses are
aware of risks associated with the failure to comply
with the procedures [23]. Regardless of the monitoring
method, appropriate reporting of results, and feedback
on observation and disinfectant consumption results
should be an important educational as well as
motivational component of the hand hygiene
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program [24]. In our experience gained during
implementation of the monitoring program at the
Medicover Hospital, direct observation and feedback
was the most effective measurement method. Although
an improvement was achieved, there is no certainty as
to how long the new compliance rates would hold after
intervention is discontinued. This would require further
observations and development of efficient methods for
the strengthening of behavior patterns. Many authors
have highlighted that numerous health care
professionals have problems with complying to hand
hygiene principles. The reported causes of such a non-
compliance include heavy workload and non-
availability of disinfectants as well as insufficient
number of protective gloves [25]. These, however, are
not the only causes: problems with availability of
protective gloves or disinfectants had never been
encountered at Medicover Hospital, suggesting a
significant importance of the “human factor”, the lack
of appropriate procedures, education, and hygiene
monitoring. According to WHO recommendations,
hand cleansing or disinfection should be performed at
the point of care, i.e. at a place where the three elements:
the patient, the health care professional, and a medical
procedure, exist concurrently. Hand cleansing and
disinfection agents should be readily available at points
of care so that health care professionals do not have to
leave the patient zone [10]. On the basis of these
recommendations, hand disinfectant holders were
placed on patient beds in the Medicover Hospital.
Studies confirmed that disinfecting hands using an
alcohol-based rub is more efficient than washing while
being easy to implement and inexpensive. According to
calculations, prevention of 8 cases of hospital-acquired
pneumonia would compensate the annual cost of hand
disinfection agents [26]. As shown by such calculations,
implementation of hand hygiene programs leads to
measurable therapeutic and economic benefits [27].
Most employees of the Medicover Hospital changed
their behavioral habits and the compliance rate has
increased significantly as the result of increased use of
hand disinfectants from 49% at the initial audit to 81%
at day 180 and 77% at day 365. A significant increase
in the tested parameters was observed in the semiannual
audit, followed by a slight decrease in the final audit.
Our results correspond to those obtained in other
studies as medical personnel appears to be somewhat
bored with the hand hygiene campaigns. It might show
that the best method for the improvement in hand
hygiene consists in placing hand cleansing instructions
at the key points of care [9]. According to Pittet et
al. [28], best results are achieved when education is
combined with hand hygiene reminders such as posters,
brochures, memes, etc. Although posters are considered
to be somewhat outdated as an educational tool, they
may provide useful reminder when placed at the point
of care. The importance of posters developed using the
social marketing concept was demonstrated by
Forrester in Canada [29] as well as by successful
national campaigns in Australia and Europe.
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Implementation of current graphical trends and
aggressive content increases the impact of this type of
media [30, 31]. Introduction of hand hygiene programs
for medical personnel at health care institutions is of
high importance in the prevention of infections. As
shown by Pittet et al.,, implementation of these
recommendations in the University Hospital In Geneva
reduced the nosocomial infection rate from 16.9 to
9.9% [32, 33]. Rosenthal et al. showed that the
improvement in hand safety contributed to a significant
reduction in the rate of nosocomial infections (from
47.55t0 27.93 per 1,000 patient/day) [34]. Multi-aspect
campaigns unambiguously increase the hand hygiene
compliance rates. During a 2-year campaign carried
out by the WHO in 8 regions of the world (2004-2006),
the mean compliance rate increased from 39.6 to
56.9%; notably, the impact of the intervention was
higher in the developing countries where the access to
knowledge and protection measures was more
limited [35]. However, it must be noted that compliance
with high hygienic standards is also associated with the
institutional structure of the health care system which
differs in different countries. Epidemiological studies
revealed a correlation between infection rates and the
low number of personnel in relation to the high number
of patients. As the result of the number of patients or
physicians being too low, hand hygiene behaviors are
reduced or even absent between provision of
consecutive patients [36, 37]. Without appropriate
employment rates, it would be very difficult to expect
an improvement in the quality of services and
maintenance of high hygienic standards. Considering
the dwindling number of applicants for health care jobs
in Poland as well as the aging of the society and health
care professionals combined with economically-driven
emigration, maintenance of high treatment standards
may become increasingly difficult in near future.
Notably, the degree of hand hygiene program
implementation is associated with the quality of
epidemiological process monitoring. As shown by the
studies, appropriate number of epidemiologists is
required in relation to the number of hospital beds [7].
According to the common consensus, the appropriate
rate is 1:250; however, as demonstrated by Delphi [38],
a ratio of 0.8-1/100 might be required for an
improvement to be observed. In Poland, the ratio has
been statutorily established at 1:200; many hospitals,
however, fail to comply with this requirement. In our
study, the organizational culture and safety of health
care was shown to be the weakest link of the Multi-
aspect Strategy for Hand Hygiene (55 points). This
result is not satisfactory since the support from health
care administration and local governments is crucial
for hand hygiene being considered a priority for patient
safety and for educational programs being
continued [39]. According to the self-assessment
survey administered at the Medicover Hospital, the
advancement of the hand hygiene program was
“intermediate” at the beginning and closer to
“advanced” at the end showing that hygiene practices
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improved significantly. The measures are being
continued to date. The compliance with hand hygiene
principles at the Medicover Hospital in “non-pandemic
period” was pretty good; it was higher than at numerous
sites in developed countries assessed in the similar
manner. We expect, that further improvements will be
still possible, particularly by increasing institutional
safety, continuing the educational measures and
optimizing the epidemiological personnel employment
ratios. We were estimate that particular attention must
be paid to measures related to the organizational culture
promoting health care safety. This element is
particularly difficult to change as it is related to the
culture of work modeled by the management staff who
must acquire, strengthen, and implement new
knowledge in their own behaviors before implementing
efficient methods to promote, strengthen, and enforce
hand hygiene behaviors at all levels of subordinate
personnel. Changes in organizational culture are
considered to take longer and require significant time
and resources; they become visible in longer time
frames, and they require continuous monitoring and
strengthening. However, they are an efficient way for
promoting appropriate hygiene habits in large health
care institutions (hospitals, health care networks). We
were not expecting that other factor can change totally
hospital staff behaviors. Continuation of the study of
hygiene practices related to hand washing after the
outbreak of the COVID-19 epidemic provided
completely new observations of behavior among
medical staff. Measurements of the use of liquid soap
and hand disinfectant carried out at that time showed
more than 550-fold increase in consumption.

Theresultsofthis partof the studyindicate theaccompanying
component of the psychosocial factor promoting protective
behavior during the pandemic. Similar observations were
made during the Severe Acute Respiratory Syndrome
(SARS) epidemic in 2003, it was recorded that with an
increased number of cases of infection, care for hand
hygiene increases significantly [40]. Perception of threat
is a subjective phenomenon, even pragmatic than based on
experience, Leppin et Aro referred to this as a cognitive-
emotional phenomenon [41]. Greater levels of anxiety
may be associated with significant behavioral changes,
e.g. more frequent washing, disinfecting hands to protect
against infection, its complications and potential death.
Recent studies by the National Health Commission of
China in Chinese hospitals in February 2020 estimated the
transmission of infection between COVID-19 patients and
medical personnel to be 3.8%. Guo et al. they compared
the COVID-19 pandemic with the Middle East Respiratory
Syndrome (MERS) epidemic in Saudi Arabia in 2012
and SARS in South Korea in 2015. Outbreaks were
concentrated in hospitals and the percentage of infections
among healthcare professionals ranged between 33-42%.
Unfortunately, the transmission risk factor has not been
clearly defined [42]. Current research confirms that widely
available detergents, including soap, are a reliable and
cheap form of minimization of viral transmission between
patients and others peoples including medical staff. Other

compounds with proven effectiveness in preventing hand-
transmitted infections are disinfectant based on alcohol.
Current quality requirements of disinfectants indicate
that the concentration of alcohol having proven antiviral
efficacy in the prevention of COVID-19 is 62-71% [43].
Hand washing still remains the most effective form of
prevention of transmission infectious respiratory diseases
including COVID-19 [44]. Our study had a certain
limitation consisting in randomization being impossible
due to the single-site, all-hospital character of the
intervention. Due to the multimodality of the campaign,
it is difficult to pinpoint the most effective element of
the strategy. However, our results suggest that long-
term, planned epidemiological activity promoting proper
behaviors and habits in relation to hand hygiene may
significantly increase the indices of epidemiological safety
in hospital treatment.

conclusions

Providing education to healthcare professionals in
relation to proper hand hygiene during providing
care to the patients is the most important element of
multimodal interventional strategies aimed at hand
hygiene improvement. The First Global Patient Safety
Challenge “Clean Care is a Safer Care” has acquired its
desired effect; however, long-term educational measures
are required to maintain and further increase the quality
of services and patient safety. COVID-19 pandemic
dramatically increase accuracy of proper hand hygiene
procedures and consumption of disinfectant agents.
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summary

Objectives. This study aimed to analyze the epidemiological
and clinical characteristics of COVID-19 cases and investigate
risk factors including comorbidities and age in relation with
the clinical aftermath of COVID-19 in ICU admitted cases in
Bangladesh.

Methods. In this retrospective study, epidemiological and clini-
cal characteristics, complications, laboratory results, and clini-
cal management of the patients were studied from data obtained
from 168 individuals diagnosed with an advanced prognosis of
COVID-19 admitted in two hospitals in Bangladesh.

Results. Individuals in the study sample contracted COVID-19
through community transmission. 56.5% (n = 95) cases died in
intensive care units (ICU) during the study period. The median
age was 56 years and 79.2% (n = 134) were male. Typical clini-
cal manifestation included Acute respiratory distress syndrome

Introduction

The Coronavirus Disease 2019 (COVID-19), came into
limelight in early December 2019, when some cases of
pneumonia were reported in Wuhan, Hubei, China; whose
cause following laboratory assessment, was found to be a
novel strain of virus belonging to the Coronavirus family
and was labelled SARS-CoV-2 (Severe acute respiratory
syndrome coronavirus 2) [1]. The spread of the infection
is a rising, rapidly advancing circumstance and due to this
whirlwind rate of spread, COVID-19 has been pronounced
as a global pandemic by the WHO since March 11, 2020.
As of 23" September, more than 31.7 million positive
cases of COVID-19 have been reported in 217 countries
and territories with more than 975,315 deaths. COVID-19
targets the respiratory tract of humans and has similar
clinical symptoms to SARS-CoV and MERS-CoV [2-4].
Typical symptoms experienced by COVID-19 positive
individuals include fever, dry cough, fatigue, headache,
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(ARDS) related complications (79.2%), fever (54.2%) and cough
(25.6%) while diabetes mellitus (52.4%), hypertension (41.1%)
and heart diseases (16.7%) were the conventional comorbidi-
ties. Clinical outcomes were detrimental due to comorbidities
rather than age and comorbid individuals over 50 were at more
risk. In the sample, oxygen saturation was low (< 95% Sp0O2)
in 135 patients (80.4%) and 158 (93.4%) patients received sup-
plemental oxygen. Identical biochemical parameters were found
in both deceased and surviving cases. Administration of anti-
viral drug Remdesivir and the glucocorticoid, Dexamethasone
increased the proportion of surviving patients slightly.
Conclusions. Susceptibility to developing critical illness due to
COVID-19 was found more in comorbid males. These atypical
patients require more clinical attention from the prospect of con-
trolling mortality rate in Bangladesh.

vomiting, diarrhoea, shortness of breath, myalgia, acute
respiratory distress syndrome (ARDS) related symptoms
and shock [5-9]. Previous studies reported that the patients
who need intensive care tend to be older in age and male,
and about 40% have comorbid conditions, including
diabetes, cardiac diseases, hypertension, asthma and other
chronic illnesses such as liver or kidney disease [10, 11].
According to the World Health Organization, about 5%
COVID-19 patients, who are severe or critically ill require
admission to an intensive care unit (ICU) [12]. However,
shortages of standard healthcare resources, especially ICU
supports are causing the high mortality rate of critically ill
patients.

The COVID-19 pandemic has imposed an enormous burden
and massive challenges to the health care system, especially
ICUs, across developed, developing and underdeveloped
countries. Likewise, Bangladesh also falls in the category
of unfortified countries due to its high population and
poor health care system [13]. In Bangladesh, current
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median age is 26.7 years and mortality rate is 5.52 [14].
Moreover, life expectancy is 73.4 years and a total of 7%
of the county’s population are senior citizens [ 14, 15]. Most
of these senior citizens, as well as middle-aged people in
the country, have comorbidities, such as diabetes (9.7%),
asthma (5.2%), hypertension (20%), cardiac disease (4.5%)
and chronic pulmonary disease (11.9%), and around 1.3 to
1.5 million cancer patients in the country are vulnerable to
COVID-19 [16-19]. All of these people, who belong to a
vulnerable group, may require immediate hospitalisation
and intensive care if they contract COVID-19 [11].
Compared to the eight worst affected countries, Bangladesh
has the lowest number of COVID-19 ICU beds per
10,000 inhabitants (Supplementary Fig. 1). How the health
management system with its poor and limited resources is
responding to and tackling critical COVID-19 patients is
a matter of inordinate concern. Therefore, it is important
for health and government authorities to have information
on the clinical features and outcomes of COVID-19 in
critically ill cases for them to address the necessities of
ICU facilities and prepare for a possible second wave of
COVID-19 in Bangladesh. In China, India, Greece and
the U.S., similar epidemiological studies have already
been conducted sampling COVID-19 patients admitted
in the ICU, in order to distinguish COVID-19’s clinical
implications on patients who had to be admitted in the ICU.
Insights obtained from these studies can assist experts to
further pinpoint exact management and follow-up medical
routines [20-23]. Therefore, this study aims to investigate
the epidemiological and clinical features, disease severity,
treatment and clinical outcomes of critical COVID-19
cases in Bangladesh with the goal of portraying a bigger
picture of severe clinical manifestations of COVID-19 so
that the malleability Bangladesh’s health care system can
be modified in terms of tackling COVID-19.

Methods

PATIENTS AND DATA COLLECTION

This study’s sample comprises 168 COVID-19 patients
with definite outcomes who were admitted to Chittagong
General Hospital and Chittagong Medical College
Hospital (COVID-19 unit) between 1* April 2020 and
7™ August 2020. The Chittagong General Hospital and
Chittagong Medical College Hospital (COVID-19 unit)
are specialised hospitals that have been authorised for
managing most of the critical COVID-19 patients in the
country’s economic hub, namely Chattogram city. The
epidemiological and demographic data for this study were
obtained from the inpatients’ files. Approval of this study
was provided by the Institutional Review Board (IRB) of
Chattogram General Hospital Ethics Committee. In terms
of data collection and usage, patients and in some cases,
their next of kin (first degree relatives) gave their accord.

THE CRITERIA FOR ICU ADMISSION

Management of all the COVID-19 patients admitted in the
ICU were implemented according to the regulations set

nationally for COVID-19 management in Bangladesh [24].
Based on clinical symptoms, patients were divided into
mild, moderate, severe and critical groups. Most of the
severe or critical patients and few moderate ill patients
were admitted to the ICU. Those in the severe group have
respiratory distress, i.e. a respiratory rate of > 30 beats
per minute in a resting state and an oxygen saturation
of £92% SpO2, and those in the critical group experience
respiratory failure, Sepsis and shock, thus requiring
mechanical ventilation, as well as the combined failure of
other organs, which require ICU monitoring and treatment.
In both the hospitals combined during the study duration, a
total of 1,835 COVID-19 patients were admitted. Of these
1,835 patients, 168 (9.16%) had to be admitted in the ICU
and 95 of these 168 ICU patients died. Among the patients
who survived, 55.9% (94/168) were in critical condition,
39.9% (67/168) were in severe condition and other 4.2%
(7/168) were in moderate condition. The coordinative
physicians were accountable for collecting this data from
the patients. ARDS was defined according to the Berlin
definition [25], and shock was defined according to the
sepsis-3 criteria [26].

RT-PCR Assay FOrR COVID-19

Whether the cases of the sample were positive with
COVID-19 was confirmed via a real-time reverse
transcription polymerase chain reaction (RT-PCR) assay of
respiratory tract samples. Throat swabs were collected and
maintained in the viral transport medium. The laboratory
test assays for COVID-19 were conducted according to
standards set by the World Health Organisation’s (WHO).
Upper and lower respiratory tract specimens were
collected in order to extract SARS-CoV-2 RNA. The RNA
was obtained and further tested by means of RT-PCR using
the same method that was described previously [20].

STATISTICAL ANALYSIS AND PLOTTING

Descriptive statistical analyses were performed to express
categorical variables with numbers and proportions. These
were then compared using a chi-square test. P values of
less than or equal to 0.05 (two-sided) were considered
statistically significant. R-script and GraphPad Prism
version 7.04 was used to perform all of the statistical
analyses and the figure plotting. Patients with at least
one type of comorbidity were considered comorbid, and
those with no comorbidity were considered non-comorbid
patients.

Results

CLINICAL FEATURES, EPIDEMIOLOGICAL FEATURES
AND VITAL SIGNS EXAMINATION

Among the 168 COVID-19 patients admitted in the ICU
with a confirmed outcome, 95 (56.5%) of the severely ill
patients died in the ICU and the remaining 73 patients
(43.5%) were transferred to the isolation ward following
improvement (Tab. I). Although 66.7% of the patients
were over 50 years old, the highest proportion (28.6%)
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Tab. I. Demographic and baseline features of COVID-19 ICU patients.

CHARACTERISTICS AND OUTCOME OF ICU ADMITTED COVID-19 PATIENTS IN BANGLADESH

Variable All patients (%) D(‘;"/f)d A('J/:’f’ Pea;ion s p-value
Age (n =168; dead = 95; alive = 73)

11-20 2/168 (1.2%) 2/95 (2.1%) 0/73 (0.0%)

21-30 11/168 (6.5%) 4/95 (4.2%) 7/73(9.6%)

31-40 14/168 (8.3%) 4/95 (4.2%) 10/73 (13.7%)

41-50 29/168 (17.3%) 13/95 (13.7%) 16/73 (21.9%) 147 0.03
51-60 48/168 (28.6%) 34/95 (35.8%) 14/73 (19.1%)

61-70 36/168 (21.4%) 20/95 21%) 16/73 (21.9%)

71-80 22/168 (13.1%) 15/95 (15.8%) 7/73(9.6%)

80+ 6/168 (3.6%) 3/95 (3.1%) 3/73 (4.1%)

Sex (n =168; dead = 95; alive = 73)

Male 134/168 (79.8%) 75/95 (78.9%) 59/73 (80.8%) 0.09 076
Female 34/168 (20.2%) 20/95 (21.0%) 14/73 (19.1%) '
Dwelling place (n = 168; dead = 95; alive = 73)

Urban 110/168 (65.5%) 62/95 (65.3%) 48/73 (65.6%)

Rural 58/168 (34.5%) 33/95 (34.4%) 25/73 (34.2%) 0.00 0.95
No 12/168 (7.1%) 9/95 (9.5%) 3/73 (4.1%)

Comorbidities (n = 168; dead = 95; alive = 73)

Diabetes 88/168 (52.4%) 53/95 (55.8%) 35/73 (47.9%) 1.02 0.31
Hypertension 69/168 (41.1%) 41/95 (43.2%) 28/73 (38.4%) 0.39 0.53
Heart diseases 28/168 (16.7%) 23/95 (24.2%) 5/73 (6.8%) 8.96 0.00
Other chronic diseases 16/168 (9.5%) 12/95 (12.6%) 4/73 (5.5%) 2.45 012
Asthma 15/168 (8.9%) 3/95 (3.2%) 12/73 (16.4%) 8.95 0.00
Kidney diseases 5/168 (3.0%) 3/95 (3.2%) 2/73 (2.7%) 0.02 0.87
Common symptoms during hospital admission (n = 168; dead = 95; alive = 73)

ARDS related 133/168 (79.2%) 81795 (85.3%) 52/73 (71.2%) 4.93 0.03
Fever 91/168 (54.2%) 50/95 (52.6%) 41/73 (56.2%) 0.21 0.65
Others 43/168 (25.6%) 25/95 (26.3%) 18/73 (24.7%) 0.06 0.81
Cough 43/168 (25.6%) 26/95 (27.4%) 17/73 (23.3%) 0.36 0.55
Sore throat 10/168 (6.0%) 5/95 (5.3%) 5/73 (6.8%) 0.19 0.67
Hypertension 5/168 (3.0%) 3/95 (3.2%) 2/73 (2.7%) 0.02 0.87
Diarrhoea 4/168 (2.4%) 2/95 (2.1%) 2/73 (2.7%) 0.07 0.79
Vomiting 4/168 (2.4%) 4/95 (4.2%) 0/73 (0.0%) 3.15 0.08

n: number of patients.

was between 51 and 60 years old. The proportion of
male patients (79.8%) was more than female patients
(20.2%). The COVID-19 individuals were into diverse
professions and while the 10 (6.0%) of the patients had
direct involvement in the healthcare system, most of the
patients were from urban areas (65.5%). Persistence of
a comorbidity was directly proportional to the state of
being admitted in the ICU. As shown in Figure 1A, the
proportion of deceased patients was relatively low in the
group without comorbidities. Interestingly, the patients
who were over 50 years old and had comorbidities
comprise 66.3% of the total deaths, with the number of
deaths being seven times the number of deaths in the
group without comorbidities (Fig. 1B). About 82.1%
(138/168) of patients had at least one coexisting chronic
illness, predominantly diabetes (52.4%), hypertension
(41.1%) or heart disease (16.7%) (Tab. I). The prevalence
of diabetes, hypertension and heart disease in deceased
patients was slightly higher (Fig. 1C). Interestingly,
patients with asthma survived well compared to
other comorbidities. The most common symptoms
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experienced by patients were ARDS (133/168; 79.2%),
fever (91/168; 54.2%) and coughing (43/168; 25.6%)
(Fig. 1D). The median length of hospital stay was five
days, and the median length of ICU stay was four days
(Fig. 1E). The average duration of stay in the ICU was
higher in surviving patients. In surviving patients, the
median length of hospital stay was eleven days, and the
median length of ICU stay was six days (Fig. 1F). In
case of the deceased population of this study, respiratory
failure (78/95; 82.1%), diabetes mellitus related
complications (30/95; 31.6%), pneumonia (20/95;
21.0%), thromboembolic (4/95; 4.2%) and myocarditis
(3/95; 7.4%) were found to be the most prevalent causes
of death (Fig. 1G).

The body temperatures for all individuals in the study
sample (Tab. II) were measured, and this ranged from
98°F to 102+°F. The vital signs at admission to the ICU
were moderate fever > 99°F for 40 patients (71.1%),
heart rate > 100 beats per minute for 85 patients (51%)
and a respiratory rate of > 25 breaths per minute in 56%
of the recorded patients (Tab. II). The patients who
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Fig. 1. The clinical features of Bangladeshi patients infected with COVID-19 admitted to the ICU. (A) Frequency of humber of comorbidities
in patients admitted to the ICU; (B) Relationship between age and comorbidities and its frequency in patients; (C) Percentage of the occur-
rence of different comorbidities in total, dead and alive patients; (D) Percentage of the occurrence of different symptoms in total, dead and
alive patients; (E) Boxplot of the number of days in the ICU and hospital for patients admitted to the ICU, with the boxes spanning the 25 to

survived patients admitted to the ICU, with the boxes spanning the 25 to 75 percentiles and the horizontal lines in the boxes representing
the medians;(G) Distribution of the reasons for death. ARDS: acute respiratory distress syndrome; ICU: intensive care unit.
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had a moderate or high fever (> 99°F) tended to have a
higher mortality rate than those with a mild or no fever
(Fig. 2A). Oxygen saturation was low (< 5% SpO2)
in 135 patients (80.4%) and the mortality rate of these
patients was relatively high (Fig. 2B). The death rate of
patients who had an abnormal heart rate and respiratory
rate was higher (Fig. 2C). Shock occurred in 10 patients

(5.9%), including cardiogenic shock in 5 patients
(2.9%) and septic shock in 4 patients (2.4%) (Fig. 2D).
Of all 168 ICU patients, seven (4.2%) were classified
as having a hypertensive crisis. Unfortunately, none of
these patients survived. ARDS occurred in 167 (99.4%)
patients, with 31 patients (18.5%) having moderate
ARDS, three patients (1.8%) having mild ARDS and
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CHARACTERISTICS AND OUTCOME OF ICU ADMITTED COVID-19 PATIENTS IN BANGLADESH

Fig. 2. Vital signs, risk factors and laboratory findings. (A) Distribution of the clinical outcomes (dead or alive) of the patients in the no or
low fever (< 99°F) group compared to those in the moderate or high fever (> 99°F) group; (B) Distribution of the clinical outcomes (dead
or alive) of the patients in the normal oxygen saturation (> 95% Sp02) group compared to those in the low oxygen saturation (< 95% Sp02)
group; (C) Distribution of dead and alive patients according to their heart rate and respiratory rate, namely whether it was increased, normal
or decreased, with the normal reference values being a heart rate of 60 to 100 beats per minute and a respiratory rate of 12 to 20 breaths
per minute; (D) Pie chart of the occurrence of septic shock, cardiogenic shock and hypovolemic shock; (E) Distribution of the clinical out-
comes (dead or alive) of patients in the mild, moderate and severe ARDS groups; (F) Biochemical parameters of COVID-19 patients admitted
to the ICU, with the normal reference values being: normal range of WBC of 4-10 x 10° per L, normal range of haemoglobin of 130-175 g
per L, normal range of neutrophils of 1.8-6.3 x 10° per L, normal range of lymphocytes of 1.1-3.2 x 10° per L, normal range of platelets of
125-350x10° per L, D-dimer < 0.5 ug/mL, Ferritin < 500 pg/L. ARDS: acute respiratory distress syndrome; F: Fahrenheit; ICU: intensive care

unit; L: litre; TC: total count; WBC: white blood cell.
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133 patients (79%) experiencing severe ARDS. Eighty
three out of the 133 severe ARDS patients (62.4%) died
(Fig. 2E).

LABORATORY FINDINGS

The laboratory findings of the patients upon admission
to the ICU are shown in Figure 2 and Table III.
Statistical analysis was only conducted on the patients
whose laboratory results were available. Elevated levels
of White Blood Cell (WBC) and Neutrophils were
identified in 68.9% (42/61), and 66.7% (44/64) patients,
respectively. For 71 patients who underwent tests on
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D-dimer, an excessive level was identified from 49
(69.0%) patients, with the level higher than 5 mg/L in
15 (21.1%) patients. Out of the 69 patients who had tests
of Ferritin, elevated levels of Ferritin were identified
in 53 (76.8%) patients (Tab. III). The biochemical
parameters of the survived and non-survived patients
were also compared, and it was found that they were
essentially identical (Figure 2F).

MANAGEMENT AND MEDICATIONS

Oxygen therapy was administered in accordance
with the patients’ oxygen saturation. Over 90% of the
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Tab. I1. Vital signs at ICU admission of COVID-19 patients.

Variable All patients (%) D(‘f/f)d A('o'/:’f Pea;szon S| pvalue
Temperature (°F) (n = 168; dead = 95; alive = 73)

<98.0 5/168 (3.0%) 4/95 (4.2%) 1/73 (1.4%)

98 to 99 127/168 (75.6%) 66/95 (69.5%) 61/73 (83.5%)

99.1 to 100 31/168 (18.4%) 21795 (22.1%) 10/73 (13.7%) 7.38 0.19
100.1 to 102 3/168 (1.8%) 2/95 (2.1%) 1/73 (1.4%)

102+ 2/168 (1.2%) 2/95 (2.1%) 0/73 (0.0%)

Heart rate (normal: 60 to 100 beats per minute) (n = 168; dead = 95; alive = 73)

Increased 85/168 (50.6%) 53/95 (55.8%) 32/73 (43.8%)

Normal 68/168 (40.5%) 32/95 (33.7%) 36/73 (49.3%) 4.28 0.12
Decreased 15/168 (8.9%) 10/95 (10.5%) 5/73 (6.9%)

Respiratory rate (normal: 12 to 20 breaths per minute) (n = 168; dead = 95; alive = 73)

Increased 51/91 (56.0%) 38/53 (71.7%) 13/38 (34.2%)

Normal 34/91 (37.4%) 11/53 (20.8%) 23/38 (60.5%) 15.09 0.00
Decreased 6/91 (6.6%) 4/53 (7.5%) 2/38 (5.3%)

Blood pressure (systolic) (normal range: 90 to 120 mmHg) (n = 168; dead = 95; alive = 73)

Hypertensive crisis 7/168 (4.2%) 7/95 (7.4%) 0/73 (0.0%)

Increased 78/168 (46.4%) 39/95 (41.0%) 39/73 (53.4%) 740 0.06
Normal 50/168 (29.7%) 28/95 (29.5%) 22/73 (30.1%) ' '
Decreased 33/168 (19.7%) 21795 (22.1%) 12/73 (16.5%)

Blood pressure (diastolic) (normal range: 60 to 80 mmHg) (n = 168; dead = 95; alive = 73)

Hypertensive crisis 7/168 (4.2%) 7/95 (7.3%) 0/73 (0.0%)

Increased 40/168 (23.8%) 22/95 (23.2%) 18/73 (24.7%) 18.97 0.00
Normal 100/168 (59.5%) 47/95 (49.5%) 53/73 (72.6%) ' '
Decreased 21/168 (12.5%) 19/95 (20.0%) 2/73 (2.7%)

Saturation of 02 (Sp02%) (normal range: 95 to 100) (n = 168; dead = 95; alive = 73)

95 to 100 33/168 (19.6%) 9/95 (9.5%) 24/73 (32.8%)

90 to 94 25/168 (14.8%) 7/95 (7.4%) 18/73 (24.6%)

85 to 89 34/168 (20.2%) 26/95 (27.3%) 8/73 (11.0%)

75to 84 23/168 (13.8%) 15/95 (15.8%) 8/73 (11.0%) 33.88 1.813e-05
65to 74 19/168 (11.3%) 11/95 (11.6%) 8/73 (11.0%)

55to 64 19/168 (11.3%) 16/95 (16.8%) 3/73 (4.1%)

<55 15/168 (9.0%) 11/95 (11.6%) 4/73 (5.5%)

Acute respiratory distress syndrome (ARDS) (n = 168; dead = 95; alive = 73)

Severe 133/168 (79.2%) 83/95 (87.4%) 50/73 (68.5%)

Moderate 31/168 (18.5%) 12/95 (12.6%) 19/73 (26.0%) 9.79 0.00
Mild 3/168 (1.7%) 0/95 (0.0%) 3/73 (4.1%) ' '
None 1/168 (0.6%) 0/95 (0.0%) 1/73 (1.4%)

* Number of patients with available information; ICU: Intensive care unit; n: number of patients.

patients who were admitted to the ICU (158/168; 93.6%)
required oxygen during the disease. Of the 158 patients
with available information, 64.8% (103/159) received
oxygen support via a mask, and 25.2% (40/159) received
oxygen support via a high flow nasal cannula.

Prone positioning was implemented to enhance oxygenation
and improve lung recruitability in some patients with severe
ARDS (151/168; 89.9%) (Tab. IV). Convalescent plasma
(CP) was transfused into eight patients. However, only
three of these eight patients survived after the convalescent
plasma transfusion. As for the medications administered,
94 patients (56.0%) received antiviral agents, 164 patients
(97.6%) received antimicrobial agents, 126 patients
(75.0%) received an anti-allergic drug, 149 patients (88.7%)
received anti-inflammatory drugs and 145 patients (86.3%)
received vitamin and mineral supplements. Favipiravir
(71/168; 42.3%) and Remdesivir (31/168; 18.4%) were

the most commonly used antiviral drugs among the ICU
patients. However, the proportion of surviving patients was
greater in the Remdesivir cohort than the Favipiravir cohort
(Fig. 3A). Additionally, Methylprednisolone (97/168;
57.7%) and Dexamethasone (40/168; 23.8%) were the two
most used glucocorticoids (Fig. 3A). Meropenem (126/168;
76.2%) was the most commonly used antibiotic, followed
by Ceftriaxone (50/168; 29.8%), Azithromycin (33/168;
19.4%) and Moxifloxacin (33/168; 19.4%) (Fig. 3A). As
shown in Figure 3B, the proportion of survived patients
was slightly higher with the use of Meropenem, as well
as Remdesivir and Dexamethasone, than with the use of
Favipiravir or Methylprednisolone. Six patients were treated
with Remdesivir and Dexamethasone and only one of them
died. The vitamin C, vitamin D and zinc supplements that
were commonly used did not show any improved clinical
outcomes (Fig. 3C).
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Tab. IlI. Laboratory findings of patients with COVID-19 in ICUs.

CHARACTERISTICS AND OUTCOME OF ICU ADMITTED COVID-19 PATIENTS IN BANGLADESH

Variable All patients (%) D(f/f)d ‘}';:’)e Pea;ion S| Pp-value
White blood cell count (x 10° per L; normal range 4-10) (n* = 61; dead* = 32; alive* = 29)

Increased 42/61 (68.9%) 22/32 (68.8%) 20/29 (69.0%)

Normal 14/61 (23.0%) 7/32 (21.9%) 7/29 24.1%) 0.15 0.93
Decreased 5/61 (8.2%) 3/32 (9.4%) 2/29 (6.9%)

Haemoglobin (9/L; normal range 130-175) (n* = 57; dead* = 28; alive* = 29

Increased 7/57 (12.3%) 2/28 (7.1%) 5/29 (17.2%)

Normal 33/57 (57.9%) 16/28 (57.1%) 17/29 (58.6%) 1.82 0.40
Decreased 17/57 (29.8%) 10/28 (35.7%) 7/29 24.1%)

Neutrophils (x 10° per L; normal range 1.8-6.3) (n* = 66; dead* = 27; alive* = 39)

Increased 44/66 (66.7%) 18/27 (66.7%) 26/39 (66.7%)

Normal 16/66 (24.2%) 6/27 (22.2%) 10/39 (25.6%) 0.28 0.87
Decreased 6/66 (9.1%) 3/27 11.1%) 3/39(7.7%)

Lymphocytes (x 10° per L; hormal range 1.1-3.2) (n* = 48; dead* = 19; alive* = 29)

Increased 16/48 (33.3%) 5/19 (26.3%) 11729 (37.9%)

Normal 23/48 (47.9%) 11/19 (57.9%) 12/29 (41.4%) 1.27 0.53
Decreased 9/48 (18.8%) 3/19 (15.8%) 6/29 (20.7%)

Platelets (x 10° per L; normal range 125-350) (n* = 57; dead* = 28; alive* = 29)

Increased 18/57 (31.6%) 7/28 (25.0%) 11/29 (37.9%)

Normal 25/57 (43.9%) 13/28 (46.4%) 12/29 (41.4%) 1.20 0.55
Decreased 14/57 (24.6%) 8/28 (28.6%) 6/29 (20.7%)

D-dimer (mg/L; normal range < 0.5) (n* = 71; dead* = 31; alive* = 40)

Normal 22/71 (31.0%) 8/31 (25.8%) 14/40 (35.0%)

>05to<5 34/71 (47.9%) 16/31 (51.6%) 18/40 (45.0%) 24 0.48
>5to<10 11/71 (15.5%) 4/31 (12.9%) 7/40 (17.5%)

>10 4/71 (5.6%) 3/31(9.7%) 1/40 (2.5%)

Ferritin concentration (Ug/L; normal range < 500) (n* = 69; dead* = 30; alive* = 39)

Normal 16/69 (23.2%) 7/30 (23.3%) 9/39 (28.1%)

> 500 to < 1,000 25/69 (36.2%) 13/30 (43.3%) 12/39 (30.8%)

> 1,000 to < 1,500 13/69 (18.8%) 5/30 (16.7%) 8/39 (20.5%) 1.65 0.80
> 1,500 to < 2,000 11/69 (15.9%) 4/30 (13.3%) 7/39 (17.9%)

> 2,000 4/69 (5.8%) 1/30 (3.3%) 3/39 (7.7%)

* Number of patients with available information; ICU: Intensive care unit; n: number of patients.

Discussion

On 22™ September 2020, COVID-19 cases in Bangladesh
totalled to 352,178, with 260,790 recovered cases and 5,007
deaths. The information on the clinical characteristics of
COVID-19 individuals having an advanced and deleterious
prognosis of COVID-19 is still scarce although the positive
cases are nowhere near decreasing. The median age of
the critical COVID-19 patients of the sample in this study
(56 years) is lower than that of Italy, the United States of
America (USA), Greece and China [22, 27-29]. However,
the gender propensity of this study’s patients (mostly men)
is consistent with that of COVID-19 patients in ICUs in
Italy, USA and China [27-29]. The management of patients
with several comorbidities is challenging due to their frailty
and increased risk of mortality, which is amplified when
these comorbid individuals are diagnosed with COVID-19.
The current study has found that older (> 50) Bangladeshi
male patients with previous comorbidities, such as diabetes,
hypertension and heart diseases, are profoundly susceptible
to COVID-19, which is comparative to the pattern that has
been revealed in China, Italy and New York [8, 27, 29, 30].
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In Bangladesh, most people diagnosed with diabetes are
from urban areas, and the prevalence of diabetes is highest
among those aged from 55 to 59 years [31]. The presence
of comorbidity might explain COVID-19’s severity in
Bangladeshi patients aged 51 to 60 years.

Another finding from this study was that patients with
asthma survived well compared to other comorbidities.
As with other viruses, SARS-CoV-2 triggers asthma
exacerbations, which is why asthma is listed as a risk factor
for COVID-19 related morbidity. However, this study’s
finding is consistent with that of Leonardo Antonicelli et
al. (2020), who found that asthma seems to play a minimal
role in clinical severity [32]. ARDS (79.2%) was found to
be the most prominent symptom within the study sample
upon admission to the ICU, and this was also reflected
in patients described in reports from China, USA and
Europe [8, 27, 28]. Other noteworthy symptoms are fever
(8.40%) and coughing (7.70%), and the results obtained by
this study align with the trends concerning high prevalence
seen in other countries [27-29]. Intestinal signs and
symptoms, such as diarrhoea, were rarely developed by the
patients in this study.



A. SAHA ET AL.

Tab. IV. Managements of patients with COVID-19 in ICUs.

Dead

Alive

Pearson’s

Variable All patients (%) (%) (%) 2 P-value
Respiratory support (n* = 159; dead* = 86; alive* = 73)
Oxygen delivery by mask 103/159 (64.8%) 50/86 (58.1%) 53/73 (72.6%) 8.69 0.03
High-flow nasal cannula 40/159 (25.2%) 28/86 (32.6%) 12/73 (16.4%)
Oxygen delivery by nasal cannula 12/159 (7.5%) 5/86 (5.8%) 7/73 (9.6%)
Non-invasive mechanical ventilation 3/159 (1.9%) 3/86 (3.5%) 0/73 (0.0%)
Invasive mechanical ventilation 0/159 (0.0%) 0/86 (0.0%) 0/73 (0.0%)
(Eé(ctkjg?rporea' membrane oxygenation 0/159 (0.0%) 0/86 (0.0%) 0/73 (0.0%)
None 1/159 (0.6%) 0/86 (0.0%) 1/73 (1.4%)
Ooxygen supply (n* = 159; dead* = 86; alive* = 73)
<2 Lmin-1 2/159 (1.3%) 0/86 (0.0%) 2/73 (2.7%) 132.32 2.2e-16
>2to<5Lmin-1 17/159 (10.7%) 9/86 (10.5%) 8/73 (11.0%)
>5t0 <10 L min-1 34/159 (21.4%) 17/86 (19.8%) 17/73 (23.3%)
>10to <20 L min-1 97/159 (61%) 53/86 (61.6%) 44/73 (60.3%)
>20to <30 L min-1 1/159 (0.6%) 1/86 (1.2%) 0/73 (0.0%)
>30t0 <50 L min-1 5/159 (3.1%) 5/86 (5.8%) 0/73 (0.0%)
>50to <70 L min-1 2/159 (1.3%) 1/86 (1.2%) 1/73 (1.4%)
>70 L min-1 0/159 (0.0%) 0/86 (0.0%) 0/73 (0.0%)
None 1/159 (0.6%) 0/86 (0.0%) 1/73 (1.4%)
Prone position (n = 168; dead = 95; alive = 73)
Yes 151/168 (89.9%) 86/95 (90.5%) 65/73 (89.0%) 0.10 0.75
No 17/168 (10.1%) 9/95 (9.5%) 8/73 (11.0%)
Plasma transfusion (n = 168; dead = 95; alive = 73)
Yes 8/168 (4.8%) 5/95 (5.3%) 3/73 (4.1%) 012 0.73
No 160/168 (95.2%) 90795 (94.7%) 70/73 (95.9%)
Antivirus drugs (n = 168; dead = 95; alive = 73)
Yes 94/168 (56.0%) 56/95 (58.9%) 38/73 (52.1%) 0.80 0.37
No 74/168 (44.0%) 39/95 (41.1%) 35/73 (47.9%)
Antibacterial drugs (n = 168; dead = 95; alive = 73)
Yes 164/168 (97.6%) 95795 (100.0%) 69/73 (94.5%) 5.33 0.02
No 4/168 (2.4%) 0/95 (0.0%) 4/73 (5.5%)
Anti-allergic drugs (n = 168; dead = 95; alive = 73)
Yes 126/168 (75.0%) 69/95 (72.6%) 57/73 (78.1%) 0.65 0.42
No 42/168 (25.0%) 26/95 (27.4%) 16/73 (21.9%)
Antiemetic drugs (n = 168; dead = 95; alive = 73)
Yes 12/168 (7.1%) 7/95 (7.4%) 5/73 (6.8%) 0.02 0.90
No 156/168 (92.9%) 88/95 (92.6%) 68/73 (93.2%)
Vitamin and mineral supplements (n = 168; dead = 95; alive = 73)
Yes 145/168 (86.3%) 90795 (94.7%) 55/73 (75.3%) 1314 0.00
No 23/168 (13.7%) 5/95 (5.3%) 18/73 (24.7%)
Hypertension related drugs (n = 168; dead = 95; alive = 73)
Yes 65/168 (38.7%) 38/95 (40.0%) 27/73 (37.0%) 0.16 0.70
No 103/168 (61.3%) 57/95 (60.0%) 46/73 (63.0%)
Atypical neuroleptic/Anti-psychotic drugs (n = 168; dead = 95; alive = 73)
Yes 6/168 (3.6%) 5/95 (5.3%) 1/73 (1.4%) 1.82 0.18
No 162/168 (96.4%) 90/95 (94.7%) 72/73 (98.6%)
Anti-inflammatory drugs (n = 168; dead = 95; alive = 73)
Yes 149/168 (88.7%) 87/95 (91.6%) 62/73 (84.9%) 1.82 0.18
No 19/168 (11.3%) 8/95 (8.4%) 11/73 (15.1%)
Sedatives (n = 168; dead = 95; alive = 73)
Yes 14/168 (8.3%) 6/95 (6.3%) 8/73 (11.0%) 117 0.28
No 154/168 (91.7%) 89/95 (93.7%) 65/73 (89.9%)
Heart disease related drugs (n = 168; dead = 95; alive = 73)
Yes 18/168 (10.7%) 10/95 (10.5%) 8/73 (11.0%) 0.01 0.93
No 150/168 (89.3%) 85/95 (89.5%) 65/73 (89.0%)
continues
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Tab. IV. Managements of patients with COVID-19 in ICUs.

CHARACTERISTICS AND OUTCOME OF ICU ADMITTED COVID-19 PATIENTS IN BANGLADESH

Variable All patients (%) D(f'/f)d ’*("!/:’f Pea;sf” S| pvalue
Bronchodilator (n = 168; dead = 95; alive = 73)

Yes 130/168 (77.4%) |  76/95 ©0.0%) | 54/73 (74.0%) 0.86 035
No 38/168 (22.6%) 19/95 20.0%) | 19/73 (26.0%)

Anti-ulcerent medications (n = 168; dead = 95; alive = 73)

Yes 143/168 851%) | 81/95@53%) | 62/73 (84.9%) 0.00 0.95
No 25/168 (14.9%) 14795 14.7%) | 11/73 (15.1%)

TherId and hormone-related dr‘ugs (n =168; dead = 95; alive = 73)

Yes 5/168 (3.0%) 2/95 21%) 3/73 @1%) 0.57 0.45
No 163/168 (97.0%) | 93/95(97.9%) | 70/73 (95.9%)

* Number of patients with available information; ICU: Intensive care unit; n: number of patients.
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prednisolone
Meropenem & 76 52 (68.4%) 24 (31.6%)
Methylprednisolone
Meropenem & 28 15 (53.6%) 13 (46.4%)
Favipiravir Dexamethasone
Meropenem & 54 32 (59.3%) 22 (40.7%)
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Fig. 3. Drugs, vitamins and electrolytes commonly administered to COVID-19 patients in the ICU. (A) Different generics of the drugs ad-
minister to COVID-19 patients in the ICU; (B) Venn diagram of drug combinations for the commonly used antibiotic, Meropenem with two
antiviral drugs and two glucocorticoids, with the antiviral drugs being Favipiravir and Remdesivir and the glucocorticoids being Methylpred-
nisolone and Dexamethasone and the proportions of dead and alive patients in each overlapped drug group being shown as a percentage;
(C) Pie chart illustrating the numerical proportion of dead and alive patients who took Vitamin C, Vitamin D and Zinc supplements.
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Majority of the study population had to rely upon
supplemental oxygen while being cared for in the ICU.
The cause of their inclination towards supplemental
oxygen was severe to moderate ARDS which was
indicated by their low oxygen saturation levels. In cases
with depleting oxygen saturation, Oxygen therapy by high-
flow nasal cannula (HFNC) and mechanical ventilators
provide higher efficacy in the matter of additional oxygen
support [33, 34]. However, given the spike in COVID-19
cases, the demand of HFNC has increased substantially
because HFNC has been found to improve therapy by
reducing the requirement of invasive ventilation [33].
Unfortunately, during the initial stages of this study HFNC
could not be provided to the participating population and
ventilators were limited as well which deprived patients of
the support of mechanical ventilation when needed. This
scarcity of proper ventilation might explain the prevalence
of a high mortality rate in patients with a moderate to high
fever and a low oxygen saturation.

Therapeutic plasma exchange has been recommended as
a treatment measure for patients with severe COVID-19;
however, this study found that therapeutic plasma
exchange had no significant impact on the improvement
of critically ill patients. According to a recent study,
therapeutic plasma exchange can be effective in critically
ill patients if it can be applied within the first week of
symptom onset [35]. Unfortunately, most of the patients
in the current study were admitted to the ICU in a critical
condition due to the lack of available ICU beds. Therefore,
it may have been too late for convalescent plasma therapy
to have an effective impact.

To the extent of the author’s knowledge, so far, this study
is the only study on the medicine administered to critically
ill COVID-19 patients in Bangladesh. Currently, there is no
recommended treatment for COVID-19 infection in careful
supportive care [36]. In this study, 97.6% of patients received
antibacterial agents, 56% received antiviral therapy and
88.7% received anti-inflammatory drugs. Even though the
antiviral drug Favipiravir was the mostly used antiviral drug,
the survival rate was higher among the patients who had
been given Remdesivir. Favipiravir concentrations become
lower in critically ill patients than in healthy subjects, which
might be one reason why Favipiravir is less effective [37].
Several countries, such as Japan, Taiwan and USA, and
the European Union (EU) suggest the conditional use of
Remdesivir to treat critical patients [38, 39]. Therefore,
Remdesivir can be a better choice over Favipiravir in
providing aid to COVID-19 individuals.

A recent report suggests that glucocorticoids may also
minimize severe clinical outcomes in critical COVID-19
patients with ARDS [40]. The current study finds
that Dexamethasone has comparatively better clinical
outcomes than Methylprednisolone. According to a large
clinical trial conducted in the United Kingdom (UK),
Dexamethasone reduced deaths by about one-third in
critical COVID-19 patients who were on ventilator
support [41]. In this study, only one out of six patients who
were treated with both Remdesivir and Dexamethasone
died. However, further studies with larger sample sizes are

required to evaluate the effectiveness of the combined use
of Remdesivir and Dexamethasone.

Although the findings of this study were significant,
limitations were also in order. Firstly, laboratory data
collection to conduct a broad and extensive study was
inevitably challenging as the laboratory results were not
systematically collected. Secondly, the evaluated data was
extracted retrospectively from patients’ medical files and
not all laboratory tests were conducted on all patients.
Thirdly, because of the study’s objective to identify the
critical care needs of patients with the greatest severity
of illness, the sample size is small. Therefore, more
thorough assessment of comorbidities in larger samples of
critical Bangladeshi patients with COVID-19 and future
studies are required. Despite these limitations, this study
represented the largest cohort of critically ill COVID-19
patients from Bangladesh reported to date.

Cconclusions

To summarize, parallel to the data obtained from studies
conducted in other countries, there is an elevated prevalence
of comorbidities, such as diabetes, hypertension and heart
diseases, in a profuse number of COVID-19 patients with
critical expositions who are hospitalised in Bangladesh.
Since this cohort is more vulnerable in terms of COVID-19
related morbidity and mortality, besides implementing an
effective policy for the prevention and control of the disease
in general, the authorities should pay more attention to
these atypical patients. In conclusion, the findings reported
here provide important context for effective strategies for
the provision of comprehensive health care to critically ill
COVID-19 patients. However, future studies with larger
sample sizes are needed in order to assess the risk factors
and associated clinical outcomes in a broader sense.
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Dear Sir,

Vaccines and vaccination have been on the media
coverage for decades with credits and discredit.
Polemics are jeopardizing some of the significant
achievements in healthcare. Non-motivated vaccine
hesitancy, delay, and vaccine refusal are dominating
healthcare front news with a dramatic increase of
exanthemata in the last few years across the globe.
Vaccine hesitancy may be due to safety concerns,
low confidence in vaccines, and adequacy of specific
recommendations. Physicians, parents, and anti-
vaxxers are not able to communicate correctly, and
miscommunication has been amplified during the
current COVID-19 pandemic. An increase of such
preventable diseases in countries where these diseases
seemed to be contained has characterized the headlines
of both social media and professional platforms [1-
3]. The argumentation that our immune system can
fight preventable diseases is affected by the relatively
weaker immune response of the current children
compared with children of more than a hundred years
ago. Family physicians have a responsibility to explain
to parents that vaccines not only benefit their children
but other children as well, particularly when traveling
in developing countries.

COVID-19 disease, the infectious disease caused
by SARS-CoV-2, is a pandemic that has reached all
continents and caused numerous deaths worldwide,
and the vaccine roll out is on progress [4]. With
diverse vaccine candidates, the anti-vaxxers have
populated many blogs and websites, raising the
shield against potential vaccines and recruiting
several political figures at their rallies. However, the
misconception that vaccines are generally unsafe is
growing and merges with anti-masks protests. The
key is that several steps need to be reached before a
vaccine can be distributed to the general population.
There is collective amnesia that has allowed for the
rise of the anti-vaccine movement, whose careless
followers believe vaccines are to line the pockets of
Big Pharma. The amnesia involves the ignorance that
the smallpox vaccine was so prodigiously successful
at eradicating the disease that it no longer is habitually
given. Although fraudulent data are still populating
West and East websites raising conspiracy theories,
the efficacy of vaccines is consolidated in the scientific

literature. Yet, specific risk factors have been identified
in University students with the tendency of believing
in conspiracy theories in copying with stress [5, 6]. It
has been estimated that the polio vaccine has saved
10 million people from paralysis only since 1988. It
prevented 500,000 deaths, and a global vaccination
campaign for measles that began in 2000 prevented an
expected 23 million deaths by 2018.

In the United States and Canada, influenza season
usually occurs in the winter, and numerous strategies
are being explored to prevent the spread of influenza
and minimize the risk of severe complications related
to this infection. Influenza and COVID-19 infections
may devastate our health care systems. If, during
non-epidemic years, approximately 100,000 persons
are admitted to the hospital as a result of influenza
infection each year in the United States or Canada,
the number of admissions to the hospital more than
doubles during epidemic years [7]. Since the beginning
of the COVID-19 pandemic, the notion that people
wearing face masks may protect both themselves
and others has been heavily politicized [8]. Anti-
facemasks may become the forerunners of the anti-
SARS-CoV-2 vaccine protesters in the nearest future.
The emphasis on individual freedom and distrust for
institutional authority share a comparison to vaccines.
Some people may have medical, mental health, or even
communication issues that are legitimate reasons to be
exempt from wearing a mask. Still, most of the people
should obey public health principles for the benefit of
all community [8].

We want to emphasize that vaccination is not only a
personal choice, but an issue of social responsibility,
international development, and institutional
commitment that need to be expressed with integrity.
One of the ten risks to global public health is vaccine
hesitancy, according to the World Health Organization
(WHO) [9]. Social responsibility is an ethical context
where either an organization or an individual must
act for the benefit of society. In this context, social
responsibility has a task to allow an individual or a
governmental or nongovernmental organization to
perform in the best interests of the community at large.
In the setting of individual social responsibility, it is
mandatory for advocating political or social issues
that can help others, e.g., advocating for policies
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targeting domestic and family violence in post-conflict
communities. In this context, an egocentric view of
parents choosing their children not to be vaccinated
without consistent data should be considered
irresponsible from a social point of view. In an
international context, countries, and societies have
different degrees of development related to their pre-
and post-colonial history, culture, and interaction with
neighbors. Several countries struggle in post-colonial
history because they need fields of development
that may engage their populations with international
expansion. The recent rise of measles in Madagascar
means bringing this country several years back to the
colonial era with a dreadful increased rate of morbidity
and mortality.

The International Covenant on Economic, Social, and
Cultural Rights (ICESCR) provides that all individuals
are entitled to the gratification of the highest attainable
standard of physical and mental health [10]. In the
framework of epidemics and the current pandemic, our
social commitment will be crucial in the 21* century.
There will not be any victory for healthcare if dialog
and empathy are not strengthened.

Abbreviations
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Summary

Introduction. Microbiological quality of recreational environ-
ments included restrooms, is generally assessed by water and
surface monitoring. In this study, an environmental monitoring,
conducted in spring, of swimming pool restrooms of a recreation
center located in the Marche region has been carried out. Seven
water samples and seven surface swabs were collected. Moreo-
ver, six air samples have been included. The aim of this study
was to evaluate if air microbiological monitoring, along with
molecular detection in real-time PCR, could give additional
useful information about the hygienic conditions of the facility.
Methods. Heterotrophic Plate Count (HPC) both at 22°C (psy-
chrophilic) and 37°C (mesophilic) was determined by separate
cultures in all samples. The presence of Legionella pneumophila
and Pseudomonas aeruginosa was evaluated by both culture
and real-time PCR.

Introduction

In recreational facilities, like swimming pools, people
can get exposed to pathogens and this may constitute
a public health problem; restrooms may represent a
potential at-risk environment. The risk of acquiring
infections in swimming pools is often associated with
microbial contamination of water and inadequate
disinfection. Additionally, direct contact with
contaminated surfaces and inhalation of air are also
potential routes of exposure to pathogens [1].
Legionella pneumophila (L. pneumophila) has been
recovered from a wide range of artificial water
systems including hot water supplies, cooling towers,
whirlpools spa but it is also a common inhabitant of
natural water [2].

Legionella spp. grows best in warm water, and many
legionnaire disease outbreaks are associated with hot
water systems [3, 4].

In public swimming pools, especially in the dressing
room areas, L. pneumophila can spread through shower
aerosols produced from contaminated water sources
and aerosols can be inhaled [5].

Pseudomonas aeruginosa (P. aeruginosa) is also a
common environmental bacterium that forms biofilms
on wet surfaces [6]. It can also be found in groundwater

Results. The analysis of shower water recorded a HPC load of
mesophilic bacteria (37°C) more than 10-fold higher in men
restroom, respect to women’s one (> 100 vs < 10 CFU/ml),
while in air samples was between < 100 and > 500. Concern-
ing pathogen presence, both species Legionella pneumophila and
Pseudomonas aeruginosa were detected only in men restroom, but
in different sample types by using different methods (culture and
real-time PCR).

Conclusions. Air sampling may offer the advantage of giving
more representative data about microbial presence in restrooms,
including bacterial species transmitted through aerosol, like
Legionella. Moreover, the concurrent use of molecular and micro-
biological detection in an integrated approach could offer the
advantage of greater sensitivity.

and drinking water systems [7]. The bacterium is one
of the most common causes of opportunistic human
infections.

P. aeruginosa is responsible of many episodes of
infections associated with attendance at swimming
pools. Moreover, Legionella spp. and Pseudomonas
spp. can also resist stressful environmental conditions,
like water chlorination, because of their ability to enter
into a viable but non-culturable (VBNC) state [8].
VBNC forms typically exhibit a low level of metabolic
activity and fail to grow on standard medium, while they
retain certain features of viable cells, such as cellular
integrity and virulence [9]. Under favorable conditions
they can resuscitate, recovering their cultivability and
regaining pathogenic potential [10, 11].

Currently, there are several methods for Legionella spp.
and Pseudomonas spp. detection and enumeration
including: standard culture methods [12], PCR
and real-time PCR [13, 14], also in its quantitative
application [15]. Culture methods, using prescribed
growth media and specific conditions, recover only
culturable organisms [16]. Over the past ten years,
molecular methods are used for the detection of
airborne and waterborne microorganisms not growing
on culture media.
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Bioaerosols are among the less studied particles in
the environment, due the lack of standardization in
sampling procedures [17, 18]. Moreover, it has been
showed that only a small proportion of the total
bioaerosol burden is culturable [19].
Recommendations for the control and prevention of
legionellosis [20] do not include air sampling. However,
this kind of sampling has been used by other authors,
in combination with water systems surveillance, for the
detection of L. pneumophila [21] and P. aeruginosa [22].
Airborne L. pneumophila may be collected by agar
impaction, filtration and liquid impingement. Agar
impaction samplers should be used for short sampling
times to avoid cell desiccation stress. However, in
case of low bacterial concentration, false negative
results can occur. To date, numerous liquid-and filter-
based samplers have been used for detecting airborne
Legionella [21]. Liquid-based sampling methods have
been described as the best sampling methods to obtain
culturable L. pneumophila [21, 23], while filtration
sampling (gelatine filters) is adequate for capturing total
cells. Indeed, collection with liquid impingement relieves
the dehydration stress, although a major drawback
with conventional impingers is the violent bubbling
producing cell damage and reduction of microbial
recovery. Some of these problems have been attenuated
by swirling aerosol collectors, combining impingement
and centrifugal motions to preserve cultivability [24].
The presence of L. pneumophila [25] and P.
aeruginosa [13, 26] in recreational centers has been
investigated by several authors by the examination of
water through filtration membranes. In our knowledge,
other sampling methods for the detection of the above-
mentioned pathogens in sport-related environments,
included restrooms, are lacking.

Therefore, the aim of this study was to evaluate if
air microbiological monitoring, performed through
a swirling aerosol collector (Coriolis), could give
additional useful information about the hygienic
conditions of recreational facility restrooms.

This pilot study aims to propose a new integrated
approach, comprising standard microbiological
methods and real-time PCR, for the detection of L.
pneumophila and P. aeruginosa and the determination
of the Heterotrophic Plate Count (HPC) in recreational
facility restrooms, analyzing a complete panel of
environmental matrices: water, surfaces and air.

This may offer the advantage of giving more
representative data about microbial presence, including
also bacterial species known to be transmitted through
aerosol. Moreover, the concurrent use of molecular and
microbiological detection could give greater sensitivity,
especially with VBNC forms possibly originated from
disinfection.

Methods

A total of 20 samples were collected from restrooms
of one recreational swimming pool, between June and

AIR, WATER AND SURFACE SAMPLING IN RECREATIONAL RESTROOMS

August 2018. This recreational swimming pool is in the
Marche Region, Central Italy.

WATER SAMPLES

Each hot water sample, collected from sink taps and
showers in men and women restrooms, was placed in
1 L sterile bottles, containing 10% sodium thiosulfate
to neutralize any residual chlorine. Although all
samples were collected by turning on the tap hot water,
the temperature not exceeded 32°C. Samples were
transported to the laboratory in a thermally insulated
box and analysed immediately.

Legionella sampling and analysis was performed
in accordance with Italian Guidelines [20] and the
standard method ISO11731:2017 [27]. Briefly, 1 L of
water was filtered through a membrane (0.2 pm, 47 mm
diameter; Millipore, Billerica, MA, USA) of cellulose
nitrate. Each membrane was put in a tube containing
5 ml of original water sample, shaken and then held at
50°C for 30 min. An aliquot of 0.5 ml was spread on
Legionella CYE supplemented with Legionella BCYE
growth supplement (Oxoid Ltd., Hampshire, UK) and
incubated for 24 h at 37°C with 2.5% CO, for 10 days.
Suspected colonies were counted and then confirmed
by real-time PCR, as described below.

Isolation and identification of P  aeruginosa
was performed according to the standardized
procedure UNI EN ISO 16266:2008 [12]. Briefly,
100 ml of each water sample was filtered with
a cellulose ester membrane (0.45 um porosity,
47 mm diameter; Millipore), which was then placed
onto a Pseudomonas Agar with Pseudomonas CN
Supplement (PACN) (Oxoid) plate. PACN plates were
incubated at 35 + 1°C for 44 + 4 h before the counting
of colonies. Blue/ green pyocyanin-producing colonies
were counted as confirmed P. aeruginosa according
to UNI EN ISO 16266:2008 [12]. Fluorescent non-
pyocyanin-producing or reddish-brown colonies were
recorded as presumptive P. aeruginosa and subjected
to confirmation tests according to UNI EN ISO
16266:2008 [12].

The Heterotrophic Plate Count (HPC) at 22°C and
37°C was determined by the pour plate method, using
standard Plate Count Agar (PCA, Oxoid) [28]. The
plates were incubated at 37°C for 40-48 h and at 22°C
for 64-72 h. The results were expressed in colony
forming units (CFU)/ml.

AIR SAMPLES

Air contamination in recreational facility restrooms
was assessed by a wet cyclone technology (Coriolis® p
Exonder, Borgo Ticino, NO, Italy). The Coriolis cyclone
sampler was adjusted to sample 3,000 L of air (300 L/min
for a period of 10 min). Airborne bacteria were collected
in Coriolis® u sterile cones filled with 15 ml phosphate
buffered saline (PBS) + 0.005% Tween 80. HPC were
conducted on PCA. 100 pl of sample were placed on the
plates and incubated at 22 and 37°C. Next, the number
of bacterial colonies was counted and recalculated as
CFU per m* (CFU/m’?). The liquid material was filtered
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through 0.2 um cellulose ester membranes of 47 mm
diameter (Millipore). For isolation of Pseudomonas,
filter was placed on Pseudomonas Agar Base with CN
(Oxoid) and incubated at 35 = 1°C for 44 = 4 h. For
isolation of Legionella, filter was placed on Legionella
CYE Agar Base supplemented with Legionella BCYE
growth supplement (Oxoid) and incubated for 24 h and
10 days, checking the plates at intervals of 2-4 days, at
2.5% CO,at 37°C.

A second series of samples was analyzed in parallel by
real-time PCR, as described below.

SWAB SAMPLES

Bacterial microbiota present on the surface of the shower
head (inside and out) was collected using sterile non
adsorbent cotton swabs rubbed on a 10 x 10 cm? area,
covering the entire surface by moving the swab back and
forth across the surface horizontal and vertical strokes; then
resuspended in 5 ml of physiological solution (0.9%, w/v,
NaCl). For microbiological analyses, sample volumes of
0.1 mL were spread over the surface of PCA, PACN and
Legionella CYE Agar Base supplemented with Legionella
BCYE growth supplement. All plates were incubated for
optimal temperature and time as per water analysis and
after incubation the number of colonies was counted and
was expressed as the number of CFU per cm? (CFU/cm?).

PCR TESTING

Molecular detection in real-time PCR of P. aeruginosa
and L. pneumophila was performed in water, air
and swab samples. Sample analysis was performed
according to Schiavano et al. [29] for P. aeruginosa
and with the DI-Check Legionella pneumophila kit
(Diatheva, Fano, Italy) for L. pneumophila.

Results

Concerning pathogen presence, both species were
detected only in men restroom. P. aeruginosa was found
in shower water and air samples by microbiological
method and in shower swab surfaces by real-time
PCR, while L. pneumophila was detected at a very low
level in the external surface of shower heads with the
real-time PCR, namely 4 and 7 genomic units (GU)/
PCR, approximately corresponding to 160-280 GU in
the sampled surfaces (Tab. I).

The analysis of shower water recorded a HPC load of
mesophilic bacteria (37°C) more than 10-fold higher in
men restroom, respect to women’s one (Tab. II). These
values are in accordance with those reported by [30, 31].
Similarly, in air samples the HPC load of psychrophilic
flora (22°C) was higher in men restroom respect to
women’s one (Tab. II).

Discussion

Detection of microbial contamination in environmental
matrices in recreational environments is important for

safeguarding the state of hygiene and the health of
pool users. The HPC at 22 and 37°C is a mandatory
criterium to assess water potability, according to law
provisions in Italy [32] and can be considered an
indicator of hygiene. It is currently used to determine
air quality in indoor environments, including
recreational facilities [33].

In this study two different incubation temperatures
were used to quantify the presence of mesophilic
and psychrophilic species in water. According to the
microbiological classification of air quality in non-
industrial environments provided by the European
Collaborative Action [34], a level of psychrophilic
flora < 100 CFU/m? which was found in women
restrooms, corresponds to the category of “low
contamination”, while an HPC load > 500, as that
recorded in men restrooms, can be included in the
“high contamination” category. Microbial pollution is
a key element of indoor air pollution. It is caused by
hundreds of species of bacteria and fungi, filamentous
fungi (mold), growing indoors when sufficient
moisture is available [35].

HPC are not considered an indicator of health risk.
But, the Legionella presence in water appears to be
in relationship with load and generic water quality
parameters, i.e. HPC at 22°C and HPC at 37°C [36].
It is important to consider that the presence of these
mesophilic and psychrophilic bacteria could be
correlated with the colonization of water system by
Legionella [37]. In our study, the water samples were
collected from the hot water tap because numerous
scientific evidences thought the hot water distribution
system to be the most frequent source of cases or
outbreaks of legionella in hotels, schools, sport
facilities, offices and private residences [38].

In recreational facilities, the potential risk of infection
with Legionella could be associated with the inhalation
of aerosols containing the bacteria, in particular the
aerosols created in the showers [39].

Although the limited sampling number does not
allow a statistical analysis of significance about
the association of high levels of HPC at 37°C and
pathogen presence, which is out of the scope of this
study, results confirmed previously reported data [25].
The lack of positive results for Legionella with the
standard microbiological method could be due to the
presence of VBNC cells [9] or bacteria contained
in amoebae [10]. Moreover, PCR positive samples
in absence of isolation of living bacteria could be
ascribed to the presence of dead microorganisms, i.e.
inactivated by disinfection procedures. Nevertheless,
in water and air monitoring, filter-concentration
before culture could have improved sensitivity, in
contrast to real-time PCR, in which only a fraction of
the extracted sample was PCR-amplified.

The integrated approach used in the present study takes
advantage from the examination of different types of
matrices, not limiting to water samples. Indeed, for some
pathogens like L. pneumophila, aerosol inhalation is the
main pathway of exposure, thus air sampling may offer
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Tab. I. Results of pathogen detection by microbiological and real-time PCR methods in samples from men restrooms.

Sample type Microbiological methods Real-time PCR
UNI gNalir(;l%Z?e?zoos UNILiEerllggT’(I) 7%7:?017 P.aeruginosa | L. pneumophila
Water Shower water + - -
Tap water - - -
Air Air + - -
surfaces Shower head (inside) - + -
Shower head (out) - + +*
* Values are: 4 and 7 GU/PCR, in the first and second sample, respectively.
Tab. II. Results of HPC load in men and women restrooms.
. HPC*
Location Sample type 22°C 37°C
Water Shower water <10 >100
Tap water <10 <10
Men restroom Air Aerosol > 500 > 300
surfaces Shower head (inside) n.c. n.c.
Shower head (out) n.c. n.c.
Water Shower water <10 <10
Tap water <10 <10
\Women restroom Air Aerosol <100 > 300
surfaces Shower head (inside) n.c. n.c.
Shower head (out) n.c. n.c.

n.c.: not counted. After incubation many colonies were confluent and this made counting impossible. * Values are reported as CFU/ml for water samples

and CFU/m3 for air samples.

useful information about its presence and give a better
knowledge about the microbiological quality of such
environments. Moreover, the application of two kinds of
methodologies, culture-based and real-time PCR, increased
detection sensitivity, especially for surface analysis.

Conclusions

Microbiological monitoring of water, air and surface quality
for the presence of important species, like Legionella spp.
and Pseudomonas spp., is useful and crucial in order to
determine the potential exposure of swimming pool users.
The use of different sampling methods gave integrated
information that allowed to highlight the contamination by
pathogens on different matrices.

The multipoint analysis approach used in this preliminary
study, with the application of both culture and molecular
methods, can increase the probability of a reliable detection.
In conclusion, an accurate environmental monitoring of
restrooms in recreational pool facilities including air,
along with the application of good hygienic practices,
can be of main importance to prevent or reduce the
exposition of pool users to microbiological risks.

Acknowledgements
Funding sources: this research did not receive any spe-

cific grant from funding agencies in the public, commer-
cial, or not-for-profit sectors.

E51

Authors wish to thank: the swimming pool facility
manager, Gabriele Ponti, for the access and assistance;
dr. Michela Nalin at Exonder srl for providing Coriolis®pu
air sampler used in this study and dr. Enrica Omiccioli at
Diatheva Stl for her precious collaboration.

Conflicts of interest statement

The authors declare no conflict of interest.

Authors’ contributions

Conceptualization and data curation: SGF and GA; Formal
analysis: SGF, GA and GBr; Methodology: SGF, GA and
CV; Supervision: SGF, GA and GBr; Validation: SGF,
GA, VC and GBr; Writing original draft: SGF and GA;
Writing, review & editing: SGF, GA, GBr, GB and CV.

References

[1] Bouillard L, Michel O, Dramaix M, Devleeschouwer M. Bac-
terial contamination of indoor air, surfaces, and settled dust,
and related dust endotoxin concentrations in healthy office
buildings. Ann Agric Environ Med 2005;12:187-92.

[2] Schoen ME, Ashbolt NJ. An in-premise model for Legionella
exposure during showering events. Water Res 2011;45:5826-
36. https://doi.org/10.1016/j.watres.2011.08.031

[3] Barna Z, Kadar M, Kédlman E, Scheirich Szax A, Vargha
M. Prevalence of Legionella in premise plumbing in Hun-


https://doi.org/10.1016/j.watres.2011.08.031

[4]

[5]

(6]

[71

[8]

(91

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

G.F. SCHIAVANO ET AL.

gary. Water Res 2016;90:71-8. https://doi.org/10.1016/j.wa-
tres.2015.12.004

Serrano-SudrezA, Dellundé J, Salvadd, S. Cervero-Aragd H,
Meéndez J, Canals O, Blanco S, Arcas A, Araujo R. Microbial
and physicochemical parameters associated with Legionella
contamination in hot water recirculation systems. Environ Sci
Pollut Res 2013;20:5534-44. https://doi.org/10.1007/s11356-
013-1557-5

Bouwknegt M, Schijven JF, Schalk JA, de Roda Husman AM.
Quantitative risk estimation for a Legionella pneumophila
infection due to whirlpool use. Risk Anal 2013;33:1228-36.
https://doi.org/10.1111/j.1539-6924.2012.01909.x

Stover CK, Pham XQ, Erwin AL, Mizoguchi SD, Warrener
P, Hickey MJ, Brinkman FS, Hufnagle WO, Kowalik DJ, La-
grou M, Garber RL, Goltry L, Tolentino E, Westbrock-Wad-
man S, YuanY, Brody LL, Coulter SN, Folger KR, Kas A, Lar-
big K, Lim K, Smith R, Spencer D, Wong GK, Wu Z, Paulsen
IT, Reizer J, Saier MH, Hancock RE, Lory S, Olson MV. Com-
plete genome sequence of Pseudomonas aeruginosa PAO1, an
opportunistic pathogen. Nature 2000,406:959-64.

Banning N, Toze S, Mee BJ. Persistence of biofilm-associated
Escherichia coli and Pseudomonas aeruginosa in groundwater
and treated effluent in a laboratory model system. Microbiol-
ogy 2003;149:47-55.

Lutz JK, Lee J. Prevalence and antimicrobial-resistance of
Pseudomonas aeruginosa in swimming pools and hot tubs.
Int J Environ Res Public Health 2011;8:554-64. https://doi.
org/10.3390/ijerph8020554

Kirschner AKT. Determination of viable legionellae in engi-
neered water systems: do we find what we are looking for?
Water Res 2016;93:276-88. https://doi.org/10.1016/j.wa-
tres.2016.02.016

Garcia MT, Jones S, Pelaz C, Millar RD, Abu Kwaik Y. Acan-
thamoeba polyphaga resuscitates viable non-culturable Le-
gionella pneumophila after disinfection. Environ Microbiol
2007;9:1267-717.

Alleron L, Merlet N, Lacombe C, Frere J. Long-term sur-
vival of Legionella pneumophila in the viable but noncultur-
able state after monochloramine treatment. Curr Microbiol
2008;57:497-502. https://doi.org/10.1007/s00284-008-9275-9

UNI EN ISO 16266:2008 Water quality. Detection and enu-
meration of Pseudomonas aeruginosa. Method by membrane
filtration. International Organization for Standardization,
Technical committee ISO/TC 147, Subcommittee SC 4, 2008.

Amagliani G, Parlani ML, Brandi G, Sebastianelli G, Stoc-
chi V, Schiavano GF. Molecular detection of Pseudomonas
aeruginosa in recreational water. Int J Environ Health Res
2012;22:60-70. https://doi.org/10.1080/09603123.2011.588
325

Amagliani G, Schiavano GF, Stocchi V, Bucci G, Brandi
G. Application of real-time PCR to Pseudomonas aerugi-
nosa monitoring in a public swimming pool. Microchemi-
cal Journal 2013;110:656-9. https://doi.org/10.1016/j.mi-
croc.2013.08.001

Omiccioli E, Schiavano GF, Ceppetelli V, Amagliani G, Mag-
nani M, Brandi G. Validation according to ISO/TS 12869:2012
of a molecular method for the isolation and quantification of
Legionella spp. in water. Mol Cell Probes 2015;29:86-91. htt-
ps://doi.org/10.1016/j.mcp.2014.12.004

Dutil S, Meriaux A, de Latremoille MC, Lazure L, Barbeau J,
Duchaine C. Measurement of Airborne Bacteria and Endotox-
in Generated During Dental Cleaning. J Occup Environ Hyg
2009;6:121-30. https://doi.org/10.1080/15459620802633957
Blais-Lecours P, Perrott P, Duchaine C. Non-culturable bio-
aerosols in indoor settings: impact on health and molecular
approaches for detection. Atmos Environ 2015;110:45-53.
https://doi.org/10.1016/j.atmosenv.2015.03.039

Mbareche H, Brisebois E, Veillette M, Duchaine C. Bioaero-
sol sampling and detection methods based on molecular ap-

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

E52

proaches: no pain no gain. Sci Total Environ 2017;599:2095-
104. https://doi.org/10.1016/j.scitotenv.2017.05.076

Peccia J, Hernandez M. Incorporating polymerase chain
reaction-based  identification, population characteriza-
tion, and quantification of microorganisms into aerosol sci-
ence: a review. Atmos Environ 2006;40:3941-61. https://doi.
org/10.1016/j.atmosenv.2006.02.029

Proceedings of Italian Guidelines for the Prevention and Con-
trol of Legionellosis 2015, approved in State-Regions Confer-
ence on 05.07.2015] 2015 Italian.

Chang CW, Chou FC. Methodologies for quantifying cultur-
able, viable, and total Legionella pneumophila in indoor air.
Indoor Air 2011;21:291-9.

Hopman J, Meijer C, Kenters N, Coolen JPM, Ghamati MR,
Mehtar S, van Crevel R, Morshuis WJ, Verhagen AFTM, van
den Heuvel MM, Voss A, Wertheim HFL. Risk assessment
after a severe hospital-acquired infection associated with
carbapenemase-producing Pseudomonas aeruginosa. JAMA
Netw Open 2019;2:e187665. https://doi.org/10.1001/jamanet-
workopen.2018.7665

Montagna MT, De Giglio O, Cristina ML, Napoli C, Pacifico
C, Agodi A, Baldovin T, Casini B, Coniglio MA, D’Errico
MM, Delia SA, Deriu MG, Guida M, Lagana P, Liguori G,
Moro M, Mura I, Pennino F, Privitera G, Spica VM, Sembeni
S, Spagnolo AM, Tardivo S, Torre I, Valeriani F, Albertini
R, Pasquarella C. Evaluation of Legionella air contamina-
tion in healthcare facilities by different sampling methods:
an Italian multicenter study. Int J Environ Res Public Health
2017;14:670.

Lin X, Reponen TA, Willeke K, Wang Z, Grinshpun SA, Tru-
nov M. Survival of airborne microorganisms during swirling
aerosol collection, Aerosol Sci Technoln 2000;32:184-96.

De Filippis P, Mozzetti C, Amicosante M, D’ Alo GL, Messina
A, Varrenti D, Giammattei R, Di Giorgio F, Corradi S, D’ Auria
A, Fraietta R, Gabrieli R. Occurrence of Legionella in show-
ers at recreational facilities. J Water Health 2017;15:402-9.
https://doi.org/10.2166/wh.2017.296

Golpayegani A, Douraghi M, Rezaei F, Alimohammadi
M, Nabizadeh Nodehin R. Propidium monoazide-quantitative
polymerase chain reaction (PMA-qPCR) assay for rapid de-
tection of viable and viable but non-culturable (VBNC) Pseu-
domonas aeruginosa in swimming pools J Environ Health Sci
Eng 2019;17:407-16. https://doi.org/10.1007/s40201-019-
00359-w.eCollection 2019 Jun

ISO11731:2017. Water Quality - Enumeration of Legionella.
Geneva, Switzerland: International Organization for Stand-
ardization 2017.

Ente Nazionale Italiano di Unificazione. UNI EN ISO 6222.
Water quality - Quantitative assessment of viable microorgan-
isms - Counting of colonies by inoculation on agarized me-
dium. 2001.

Schiavano GF, Carloni E, Andreoni F, Magi S, Chironna M,
Brandi G, Amagliani G. Prevalence and antibiotic resistance
of Pseudomonas aeruginosa in water samples in central Italy
and molecular characterization of oprD in imipenem resistant
isolates. Plos One 2017;12(12). https://doi.org/10.1371/jour-
nal.pone.0189172

Lee BU, Hong IG, Lee DH, Chong E-S, Jung JH, Lee JH,
Kim HJ, Lee IS. Bacterial bioaerosol concentrations in public
restroom environments. Aerosol Air Qual Res 2012;12:251-5.
https://doi.org/10.4209/aaqr.2011.08.0134

Heo KJ, Lim CE, Kim HB, Lee BU. Effects of human ac-
tivities on concentrations of culturable bioaerosols in indoor
air environments. J Aerosol Sci 2017;104:58-65. https://doi.
org/10.1016/j.jaerosci.2016.11.008

Bonadonna L, Ottaviani M. Metodi analitici di riferimento
per le acque destinate al consumo umano ai sensi del DL.vo
31/2001. 2007. Metodi microbiologici. [Reference analytical
methods for water intended for human consumption accord-


https://doi.org/10.1016/j.watres.2015.12.004
https://doi.org/10.1016/j.watres.2015.12.004
https://doi.org/10.1007/s11356-013-1557-5
https://doi.org/10.1007/s11356-013-1557-5
https://doi.org/10.1111/j.1539-6924.2012.01909.x
https://doi.org/10.3390/ijerph8020554
https://doi.org/10.3390/ijerph8020554
https://doi.org/10.1016/j.watres.2016.02.016
https://doi.org/10.1016/j.watres.2016.02.016
https://doi.org/10.1007/s00284-008-9275-9
https://doi.org/10.1080/09603123.2011.588325
https://doi.org/10.1080/09603123.2011.588325
https://doi.org/10.1016/j.microc.2013.08.001
https://doi.org/10.1016/j.microc.2013.08.001
https://doi.org/10.1016/j.mcp.2014.12.004
https://doi.org/10.1016/j.mcp.2014.12.004
https://doi.org/10.1080/15459620802633957
https://doi.org/10.1016/j.atmosenv.2015.03.039
https://doi.org/10.1016/j.scitotenv.2017.05.076
https://doi.org/10.1016/j.atmosenv.2006.02.029
https://doi.org/10.1016/j.atmosenv.2006.02.029
https://doi.org/10.1001/jamanetworkopen.2018.7665
https://doi.org/10.1001/jamanetworkopen.2018.7665
https://doi.org/10.2166/wh.2017.296
https://doi.org/10.1007/s40201-019-00359-w.eCollection
https://doi.org/10.1007/s40201-019-00359-w.eCollection
https://doi.org/10.1371/journal.pone.0189172
https://doi.org/10.1371/journal.pone.0189172
https://doi.org/10.4209/aaqr.2011.08.0134
https://doi.org/10.1016/j.jaerosci.2016.11.008
https://doi.org/10.1016/j.jaerosci.2016.11.008

[33]

[34]

[35]

[36]

ing to the Italian Legislative Decree 31/2001. Microbiological
methods]. https://doi:10.13140/RG.2.1.1419.6088

Grisoli P, Albertoni M, Rodolfi M. Application of airborne
microorganism indexes in offices, gyms, and libraries. Appl
Sciences 2019;9(6). https://doi.org/10.3390/app9061101
Commission of European Communities. Indoor air quality &
its impact on man. Report n. 12. Luxembourg: Commission of
European Communities 1993.

WHO. Guidelines for indoor air quality: dampness and mould.
2009.

Mouchtouri V, Velonakis E, Tsakalof A, Kapoula C, Goutziana
G, Vatopoulos A, Kremastinou J, Hadjichristodoulou C. Risk

[37]

[38]

[39]

AIR, WATER AND SURFACE SAMPLING IN RECREATIONAL RESTROOMS

factors for contamination of hotel water distribution systems
by Legionella species. Appl Environ Microbiol 2007;73:1489-
92.

Cunha BA, Burillo A, Bouza E. Legionnaires’ disease. Lancet
2016;387:376-85.

Fields, BS, Benson RF, Besser RE. Legionella and Legion-
naires’ disease: 25 years of investigation. Clin Microbiol
Rev 2002;15:506-26. https://doi.org/10.1128/CMR.15.3.506-
526.2002

Leoni E, Legnani PP, Bucci Sabatini MA, Righi F. Prevalence
of Legionella spp. in swimming pool environment. Water Re-
search 2001;35:3749-53.

Received on December 12, 2019. Accepted on January 15, 2021.

Correspondence: Giuditta Fiorella Schiavano, University of Urbino Carlo Bo, Department of Humanities, via Bramante 17, 61029 Urbino

(PU), Italy - Tel.: +39 0722 303546 - E-mail: giuditta.schiavano @uniurb.it

How to cite this article: Schiavano GF, Baldelli G, Ceppetelli V, Brandi G, Amagliani G. Assessment of hygienic conditions of recreational
facility restrooms: an integrated approach. J Prev Med Hyg 2021;62:E48-E53. https://doi.org/10.15167/2421-4248/jpmh2021.62.1.1455

© Copyright by Pacini Editore Srl, Pisa, Italy

This is an open access article distributed in accordance with the CC-BY-NC-ND (Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International) licen-
se. The article can be used by giving appropriate credit and mentioning the license, but only for non-commercial purposes and only in the original version. For further

information: https.//creativecommons.org/licenses/by-nc-nd/4.0/deed.en



https://doi.org/10.3390/app9061101
https://doi.org/10.1128/CMR.15.3.506-526.2002
https://doi.org/10.1128/CMR.15.3.506-526.2002
mailto:giuditta.schiavano@uniurb.it
https://doi.org/10.15167/2421-4248/jpmh2021.62.1.1455
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en

J PREV MED HYG 2021; 62: E54-E59

OPEN ACCESS
@00

RESEARCH ARTICLE

Sleep duration and its relationship
with school performance in Iranian adolescents

SHABNAM JALILOLGHADR!, HASSAN JAHANI HASHEMI?, FATEMEH HASHEMP,
HOORMEHR NOZARI*, ZOHREH YAZDI®
! Professor of Pediatric, Sleep Medicine Fellowship, Department of Pediatrics, School of Medicine, Children Growth Research Center
Research Institute for Non-communicable Diseases, Qazvin University of Medical Sciences, Qazvin, Iran;
2 Associate Professor of Biostatistics, Children Growth Research Center, Qazvin University of Medical Sciences, Qazvin, Iran;
3 General practitioner, Clinical Research Development Unit, Qods Hospital, Qazvin University of Medical Sciences, Qazvin, Iran;
* Student of Medicine, Gaziantep Medical University, Gaziantep, Turkey; ° Associate Professor of Occupational Medicine,
Social Determinants of Health Research Center, Qazvin University of Medical Sciences, Qazvin, Iran

Keywords

Sleep duration ¢ School performance * Adolescents

Summary

Background. Inadequate or poor sleep quality is common prob-
lems in adolescent that affect on their learning, memory and
school performance. The present study aimed to determine the
association between sleep hours and academic performance in
young adults.

Methods. This cross-sectional study was designed as a descrip-
tive-analytic study. Samples of adolescents of 14-18 years old
in Qazvin city were enrolled. The Pediatric sleep questionnaire
and BEARS questionnaire used for all students to screen compre-
hensively major sleeps problems in them. Chi-square test, t-test,
analysis of variance (ANOVA), and correlation were performed to
determine the relationship between the data (P < 0.001).
Results. Between 653 adolescents, 40% were male and 60% were
female. Sleep duration, sleep onset delay, sleep insufficient, rate

Introduction

Sleep is a periodic and natural state of human which
during that body and mind is at rest, the eyes usually
close and consciousness is partially or completely
reduced [1]. Body movements reduce during sleep
and body does not respond to external stimuli. Almost
a third of humans’ life is spent in sleep [2, 3]. Sleep
is a biological behavior of human that regulation
of it is based on a complex biological pattern in the
brain. In most cases, disruption of the sleep cycle is an
early sign of physical and mental illnesses [4]. Good
quality of sleep is necessary to perform routine daily
function including metabolic activities, hormonal
processes, and proper regulation of appetite [5, 6].
Chronic sleep deprivation induces many detrimental
effects of physical health including impaired
carbohydrate metabolism, increase risk of diabetes,
and dysfunction of appetite regulation hormones such
as leptin and ghrelin. In some documents suggested
that development of obesity and diabetes in elder
people is due to poor quality of sleep in this group [7].
It is important that inadequate sleep (insufficient
quantity or poor quality of sleep) is epidemic in our

of oversleeping and academic performance had a direct relation-
ship with gender (P < 0.001). The sleep duration, rate of over-
sleeping and academic performance were significantly higher in
boys, sleep onset delay and sleep insufficient was significantly
higher in girls. Time of falling sleep at weekend nights and week-
day nights have positively correlation with age (P < 0.001). Also,
a significant relationship between students’ sleep hours with aca-
demic performance was shown (P < 0.001).

Conclusions. The overall result was that sleep duration, sleep
onset delay, sleep insufficient and rate of oversleeping of stu-
dents in this study had a significant influence on academic per-
formance. Students without difficulty in falling asleep had good
academic performance in compared to students with difficulty in
falling asleep.

modern societies, and many people suffer from it [8-
10]. Empirical evidence has shown that children need
an average of 9 hours of sleep at night. According to
the researches, 45% of them sleep less than 8 hours
at night [10, 11]. Sleep problems affect the academic
performance of students [12-14]. Obtaining adequate
sleep is essential for good performance of children in
school. Inadequate or poor sleep qualities are common
problems in adolescent that effect on their learning,
memory and school performance [12]. Other studies
have shown that insufficient sleep, fragmentation of
sleep and sleeping late have detrimental effects of
academic performance of teenagers [13-15]. In a study
in America, which was performed between 88 students,
it was proved that better quality, longer duration, and
greater consistency of sleep were correlated with
the better grades in the lessons [16]. In a research in
Pakistan, 64.24% of students with global Pittsburgh
sleep quality index (PSQI) score > 5 have poor sleep
quality. The mean grade point average (GPA) of poor
sleepers was 2.92 + 1.09 which was significantly lower
than that of good sleepers. Poor sleep quality had a
negative impact on the academic performance and
adequate sleep had a positive impact on the refresh
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of students every day; adequate sleep helps them in
learning and memory processing [5]. In Iran, study
of 407 students found that 9.1, 36.1, 39.3 and 13.5%
of them had excellent, good, satisfactory and poor
daily sleep quality. In this research, appropriate sleep
duration and adequate sleep period had a positive effect
on the academic performance including educational
achievement, high scores in the exams and freshness
in the classroom [17]. Given the importance of sleep
for students, the present study aimed to determine
the association between sleep hours and academic
performance in young adults.

Materials and methods

STUDY DESIGN

This cross-sectional study was designed as a
descriptive-analytic study. A sample of adolescents of
14-17 years of age in the first, second and third degree
of high school (two schools were chosen, randomly) in
Qazvin city were enrolled. Sample size was calculated
with considering 8% precision, 95% confidence interval
and 80% power about 700 students. Participants were
selected using cluster sampling, so that 700 students
were chosen from 10 schools in 5 different parts of
city (two schools were selected from each area of city).
Pre-university students were excluded from study
because of the stress due to university entrance exam
and its effects on sleep pattern. After selecting the
desired school, some students were selected randomly
from them.

STUDY TOOL

Study’s questionnaires were distributed among them.
Datacollectiontools weretwo questionnaires which their
validity and reliability has been confirmed in previous
studies. The Pediatric Sleep Questionnaire consist
22 questions was designed to evaluate sleep problems
in children. Its sensitivity and specificity have a range
between 0.81 to 0.85, and 0.87, respectively compared
to polysomnographic results. Also, Cronbach’s alpha
coefficient of questionnaire was 0.77 in this study for
PSQ. Also, the BEARS questionnaire developed by
Owen used for all students to screen comprehensively
major sleeps problems in them. Five sleep domain
evaluated by this questionnaire including bedtime
problems, excessive daytime sleepiness, awakening
during the night, regularity and duration of sleep, and
snoring. Previously, Mohammadi and colleague were
assessed validity and reliability of Persian version of
this questionnaire. The BEARS internal consistency
in our study was high with a Cronbach’s alpha of
0.79. A total of 700 questionnaires were distributed.
Twenty of questionnaires were excluded because of the
incomplete filling of the questions. Also, 27 of students
were excluded due to suffering from diseases that effect
on their sleep parameters [18-21].

SLEEP AND SCHOOL PERFORMANCE IN ADOLESCENTS

STATISTICAL ANALYSIS

Finally, data collected from 653 cases were confirmed
for use in the analysis. Statistical package for social
sciences (SPSS) version 16 was used for data analysis.
Chi-square test, t-test, analysis of variance (ANOVA),
and correlation were performed to determine the
relationship between the data (P < 0.001).

Results

In this study, 653 adolescents 14-18 years were
surveyed, of which 261 (40%) were male and 392
(60%) were female. Average age of our sample was
15.7 £ 0.9. Education levels in students were as
follow: 154 (23.6%) in the first year, 242 (37.1%)
in the second year of high school and 257 (39.4%)
in the third year of high school. Information on age,
education grade, hours of sleep during the night, and
delay amount in the sleep onset are mentioned (Tab. I).
The average sleep duration was significantly higher in
boys than girls (P < 0.001). The hours of starting sleep
at night and waking in the morning was significantly
different between boys and girls (P < 0.05). Sleep
onset delay was significantly higher in girls than boys
(P <0.001).

Hours of sleep on weekdays and weekends between
boys and girls were compared (Tab. II). Sleep duration
was classified in three different categories (less than
7 hours, 7-9 hours, and more than 9 hours during night).
Sleep insufficient was significantly higher in girls than
boys (P < 0.001). In contrast, the rate of oversleeping
was higher in boys. Also, hours of sleep on weekends
were higher than weekdays. Pearson analysis showed
that time of falling sleep at weekend nights (p = 0.83,
P =0.03) and weekday nights (p = 0.14, P<0.001) have
positively correlation with age.

Academic performance of students was divided into
three categories based on their GPA. Students with GPA
equal or less than 15 was classified in poor academic
performance. Also, students with GPA between 15.01-
17.99 and equal or more than 18 were classified as
medium and good academic performance, respectively.
Results showed that academic performance was
significantly better in girls than boys (Tab. III).
Students who sufferings from difficulty to falling
asleep have significantly lower academic performance
(P < 0.001) (Tab. IV). Also, there was a significant
relationship between students’ sleep hours in weekends
and weekdays with academic performance. The average
hours of sleep among students with better academic
performance was less than students with medium and
poor academic performance (P < 0.001). The amount
of delay in falling asleep was more in students who
had lower academic performance (P = 0.002) and total
sleep time during weekend (P < 0.001) and weekdays
(P < 0.001) were significantly higher in students with
better academic performance (Tab. V).
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Tab. I. The baseline characteristics and sleep-wake schedule in male and female students.

Baseline characteristics Girls Boys Total P-value
Mean = SD Mean + SD Mean + SD
Age 15.76 (1.00) 15.70(0.97) 15.73(0.99) 0.44
GPA 17.09 (1.63) 16.64 (1.85) 16.91 (1.73) 0.001
Hours of falling asleep at night during weekend 24.88 (1.16) 24.54 (1.25) 24.75(1.21) <0.001
Hours of falling asleep at night during weekdays 24.00 (0.95) 23.73(0.97) 23.89(0.97) <0.001
Hours of waking up at morning during weekend 9.60 (1.71) 9.35(1.32) 9.50 (1.57) 0.038
Hours of waking up at morning during weekdays 6.31 (0.60) 6.70(0.34) 6.46 (0.55) <0.001
Total sleep time during weekend 10.29 (1.89) 10.60 (1.75) 10.42 (1.84) 0.034
Total sleep time during weekdays 8.17 (1.68) 8.79 (1.46) 8.42 (1.62) <0.001
Latency to falling asleep (min) 41.44 (40.87) 29.75(26.22) 36.77 (36.17) <0.001

Tab. . Frequency of male and female students in terms of sleep duration on weekends and weekdays.

I Less than 7 hours 7-9 hours More than 9 hours
Sleep duration Gender | \umber (percent) | Number (percent) | Number (percent) | F-Value
Boys 6(2.3) 165 (63.2) 90 (34.5)
Total sleep duration on weekends | Girls 60 (15.3) 246 (62.8) 86 (21.9) <0.001
Total 66 (10.1) 411 (62.9) 176 (27)
Boys 4(1.5) 46 (17.6) 211 (80.8)
Total sleep duration on weekdays | Girls 12 (3.1) 106 (27) 274 (69.9) <0.007
Total 16 (2.5) 152 (23.3) 485 (74.3)
Tab. lll. Comparison academic performance and difficulty in falling asleep in male and female students.
- Boys Girls Total
Variables Number (\r/)ercent) Number (percent) Number (percent) P-value
Academic performance
Good (> 18) 76 (29.1) 138 (35.2) 214 (32.8) 0.03
Medium (15.01-17.99) 124 (47 .5) 193 (49.2) 317 (48.5) '
Poor (< 15) 61 (23.4) 61 (15.6) 122 (18.7)
Boys Girls Total
Number (percent) Number (percent) Number (percent)
Difficulty in falling asleep 0.13
Yes 61(23.4) 108 (27.6) 169 (25.9)
No 200 (76.6) 284 (72.4) 484 (74.1)
Tab. IV. Relationship between difficulty in falling asleep and academic performance.
Difficulty in falling asleep P-value
Academic performance ves No
Number (percent) Number (percent)
Good (> 18) 30 (14) 184 (86) <0.001
Moderate (15.01-17.99) 99 (31.2) 218 (68.8)
Poor (< 15) 40 (32.8) 82 (67.2)
Tab. V. Relationship between total sleep-wake schedule, and delay to falling asleep with students’ academic performance
(years <15) (years 15.01-17.99) (years >18)
Sleep-wake schedule N =122 N =317 N=214 P-value
Mean = SD* Mean = SD Mean = SD
Hours of falling asleep at night during weekend 25.17 1.37) 25.10 (1.38) 25.20 (1.45) 0.69
Hours of falling asleep at night during weekdays 23.66 (1.13) 23.57 (1.21) 23.86 (1.12) 0.02
Hours of waking up at morning during weekend 10.50 1.77) 10.43 (1.61) 10.12 (1.62) 0.055
Hours of waking up at morning during weekdays 6.68 (0.57) 6.57 (0.64) 6.52 (0.55) 0.083
Total sleep time during weekend 10.86 (2.01) 10.54 (1.79) 9.97 1.72) <0.001
Total sleep time during weekdays 8.91 (1.65) 8.44 (1.68) 8.11 (1.45) <0.001
Latency to falling asleep (min) 41.75 (41.30) 39.55 (36.51) 29.80 (31.38) 0.002

Mean + SD*; mean = standard deviation (SD).




Discussion

In this study, the mean total sleep duration was 42.8 hours
during weekdays, and this amount was significantly
lower in girls than boys. Also, a significant difference
found between boys and girls in terms of the time to go
to bed and waking up in the morning. Another result
showed that the average number of sleep hours was
lower in students who had better academic performance
than students with average and poor academic
performance. According to the center for disease control
and prevention (CDC) in America, the optimal duration
of sleep recommended for teenagers are more than
8.5 hours at night [19]. In our sample, duration of sleep
for 24 hours was 8.42 + 1.6 and 10.4 + 1.8 for weekdays
and weekends, respectively. Total duration of sleep was
more in boys than girls, and girls went later to sleep than
boys at both of the weekends and weekdays. In a study
in America the average length of sleep on the weekend
was about 9 hours in boys and girls. But, this amount
was reduced to 7.1 hours for boys and 5.2 hours for girls
during weekdays. These results were different from
current study that in our study students’ sleep duration on
weekend was 5.1 hours more than American teenagers.
Also, the duration of sleep in weekdays was lower for
both American girls and boys about 2.1 and 1.8 hours,
respectively. So, in total during the whole week, Iranian
teenagers slept more than American teenagers. In this
study, there was not significant correlation between age
and sleep duration. Total sleep duration decreases with
increasing age [19]. In another study in Canada, it was
found that seventy percent of students aged 14 to 18 years
old sleep less than 8.5 hours during the night [10]. In
this study, sixty percent of students reported that they
sleep less than 8.5 hours during night at weekdays.
Also, we found a wide gap in sleep duration between
weekends and weekdays (Yo-yo sleeping), so that our
samples slept two hours more in weekends compared to
weekdays. These results show that students’ sleep was
not enough during weekdays, therefore they sleep more
in weekends to compensate their sleep insufficiency.
This large difference will cause a negative impact on
students’ performance in school [20]. This amounts
in studies conducted in other countries is as follow:
America 2.1 hours [19], Taiwan 1 hour [21], China
2.5 hours [22], and Australia 16 minutes [20]. There
was no difference in sleep duration between weekdays
and weekend in Switzerland [23]. Current study showed
that with increasing students’ age, the time for going to
bed were delayed. Similar results were obtained in other
studies to confirm our results [21, 24]. In this study, total
sleep duration was more in boys than girls in all days
of the week. Similar results were obtained in a study
conducted in Taiwan [21], but a survey in Australia
showed that teenager girls sleep more than boys [20].
Recent findings have shown that sleep is important for
the proper function of learning and memory [13, 25].
The possibility of delay in sleep onset increases with the
onset of puberty that can lead to daytime sleepiness and
negative effects on academic performance in students.

SLEEP AND SCHOOL PERFORMANCE IN ADOLESCENTS

A study in America showed that delay in sleep initiation
more than 30 minutes for more than one night during
the week has a significant association with increased
rates of academic failure in students [26]. In another
study conducted in China, the average delay in starting
sleep was 30 minutes in students [27]. This amount
was calculated in the present study 36.77 minutes. A
review study in 2010 showed that increasing hours of
sleep is associated with better academic performance
in students [12]. But in our study, students who have
fewer hours of sleep during night had better academic
performance. On the other hand, another study did not
report a significant relationship between sleep duration
and academic performance in students [28]. In a study in
Iran, 102 students completed PSQI. Based on the results
there was no significant difference between students
with high grades and those with low grades. But there
were moderate and sometimes severe sleep disturbances
in both groups. Also, there was no significant difference
between sleep quality and academic achievement [29].
In another hand, in our results significant difference
between sleep quality and academic performances
between students was existed. A research between
341 selected students in Iran showed that 59.1% of them
had poor sleep quality. Also, there was a significant
negative relationship between sleep quality with
academic interaction and academic vitality. There was
a significant positive relationship between academic
motivations with academic vitality. Also, a significant
difference between male and female students in
academic vitality was observed [30]. Different reasons
such as level of family income, family size, intake of
supplements and vitamins, social media dependency,
addiction to social networks and social issues can affect
the academic success in the different students [29, 31].
Improve adolescent sleep including delaying school
start times, providing sleep education, and utilizing light
therapy to improve the health, wellbeing and academic
performance of sleepy teenagers are in the programs of
researchers in this field in different countries [30]. The
results from this study indicated that sleeping time in
Iranian students is more than students in other countries.
In this study, sleep duration, sleep onset delay, sleep
insufficient and rate of oversleeping was associated with
better academic performance in students. Also, difficulty
in falling asleep was associated with weaker academic
performance. The overall result was that in students
without difficulty in falling asleep, a positive influence
on the academic performance was observed.

conclusions

The result of this study showed that some of sleep
characteristics such as sleep duration, sleep onset delay,
sleep insufficient and rate of oversleeping of students
could be a significant influence on adolescents’ academic
performance. Further studies are needed to objectively
determine the effect of sleep variables on adolescents’
performance.
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LIMITATIONS

First, the design is cross sectional. Therefore, it may
be difficult to confirm a cause-effect relationship.
Moreover, the selected students were found randomly.
Also, findings may not be applicable to all students in
other geographical locations.
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Summary

Introduction. Coronavirus disease 2019 (COVID-19) has devel-
oped into a severe public health concern. The present study was
aimed to evaluate the related preventive behaviors to COVID-19,
and associated factors among Iranians based on the constructs of
the Health Belief Model (HBM).

Methods. This cross-sectional study was conducted between March
and April 2020 among Iranians. Data of 1,020 people were col-
lected by a self-administered questionnaire based on the constructs
of HBM and also a demographics questionnaire. Simple and mul-
tivariable linear regression models were used to determine the pre-
dictors of preventive behaviors concerning COVID-19. A P-value of
less than 0.05 was considered significant.

Results. The mean score of preventive behaviors concerning COVID-
19 was 4.27 (standard deviation = 0.60). 40.6% (95% CI.: 38.6-
43.7%), and 56.5% (95% CI: 53.4-59.5%) of the participants exhib-
ited a high, and moderate level of preventive behaviors, respectively.

Introduction

Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) is a novel member of the Coronavirus
family. It may affect humans by developing multiple
symptoms such as pneumonia, fever, trouble breathing,
and lung infection [1]. The virus was first observed in
December 2019 in Wuhan, China, and has been officially
named as coronavirus disease 2019 (COVID-19) by the
World Health Organization (WHO) [2]. According to
the WHO announcement, by 12 May 2020, more than
4 million positive cases had affected 215 countries,
regions or regions, and 285,000 deaths were reported [3].
The possible ways for transmission of SARS-CoV-2
are droplets from the patient’s mouth or nose, contact,
contaminated surfaces (fomites), and the fecal-oral
route [4, 5]. Currently, there is no vaccination or
effective antiviral therapy for the COVID-19. Therefore,
personal hygiene behaviors such as wearing face masks,
hand hygiene, and social distancing, which is proven are

75.1% of the participants would always/often wear face masks out
home or in crowded places. The most common preventive behav-
iors were using of personal belongings in the workplace or at home
(96.1%) and staying at home except for very necessary or for work
(92.9%). Results showed that all six HBM constructs, i.e., perceived
susceptibility (B = 0.07, P < 0.001), perceived severity (B = 0.08,
P < 0.001), perceived benefits (B = 0.25, P < 0.001), perceived bar-
riers (B = -0.12, P = 0.001), cues to action (B = 0.07, P < 0.001),
and self-efficacy (B = 0.26, P < 0.001) were significant predictors
of related preventive behaviors to COVID-19. Female gender was
another predictor of preventive behaviors (B = 0.18, P < 0.001).
Conclusions. This study demonstrated the effectiveness of HBM
constructs in predicting COVID-19 preventive behaviors. There-
fore, the model as a framework for designing training programs
for improving health behaviors among Iranians during the
COVID-19 pandemic seems to be helpful.

effective in infection control [6, 7], is the best way to
minimize the risk of transmitting the disease.

Health education interventions that supported by theory-
based research could be helpful during the COVID-19
pandemic to motivate people to engage in preventive
behaviors. The health belief model (HBM) is a conceptual
model that is widely applied to explain and predict
preventive health behaviors [8]. According to this model,
people need to feel a real risk (perceived susceptibility)
and also to have an extensive perception of the risk
depth and seriousness of it (perceived severity) to adopt
preventive behaviors. Also, when they feel that trying
to change their behavior has many benefits (perceived
benefits) and can overcome barriers to healthy behaviors
(perceived barriers), there is more possibility that they
are inclined to admit them. Moreover, the confidence
level of a person from his/her capacity to perform a
behavior (self-efficacy) is an influencing factor that can
lead one toward that. Cues to action, such as advice from
others, are another stimulus to decide to admit a health
recommendation [9].
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Exploring the prevalence of preventive behaviors and
associated factors during a pandemic can help officials
promote public health measures that improve the health
behaviors rate in the general population. This study was
aimed to evaluate the related preventive behaviors to
COVID-19 and associated factors among Iranians based
on the constructs of HBM.

Methods

Stupy DESIGN, PARTICIPANTS, AND SAMPLING STRATEGY

This was a cross-sectional study that was conducted on
Iranian people. Subjects were selected by convenience
sampling between March and April 2020, by sending
an invitation along with the web page link of the
online questionnaires through social networks (such as
WhatsApp and Telegram). The inclusion criteria were
the willingness to participate in the study, living in Iran,
and the age of 15 years old or older. The sample size was
determined as 1,004 individuals assume a small effect
size of 0.11, 90% power, and a 95% confidence interval
(CI), and a possible loss rate of 10%.

MEASURES

Demographic
The demographic questionnaire included several items
about age, gender, educational level, marital status,
income, underlying medical condition, physical exercise,
and smoking.

The HBM-based scale

TheHBM scale wasdesignedbasedonsix constructsbased
on the Likert scale, including perceived susceptibility,
perceived severity, perceived benefit, perceived barrier,
cues to action, and self-efficacy [10, 11]. The mean
score was obtained for all subscales of the HBM scale by
summing the answers and then dividing by the number
of items. The mean scores of each subscale were also
categorized into none/very low, low, moderate, and high
based on the quartiles of the distribution of the scores.
Further details of the HBM subscales were as follows:
* Perceived susceptibility toward COVID-19.
It was measured by six items (e.g., “There is a
possibility that I will be infected with COVID-19”
based on a 7-point Likert scale (1 = “strongly
disagree”, 2 = “disagree”, 3 = “somewhat disagree”,
4 = “neither agree nor disagree”, 5 = “somewhat
agree”, 6 = “agree”, 7 = “strongly agree”). Three
negative items were rated in reverse. A higher total
score would represent higher perceived susceptibility
to COVID-19 by respondents.
* Perceived severity toward COVID-19.
Eight items were designed to measure perceived
severity toward COVID-19 (e.g., “COVID 19
may lead to me be hospitalized”) based on 7-point
Likert scales (1 as “strongly disagree” to 7 as
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“strongly agree’). Higher scores would represent
that respondents perceive more severe adverse
consequences of COVID-19.

* Perceived benefits of related preventive behaviors to

COVID-19.
Twelve items (e.g., “I could prevent COVID-19 by
wearing facemasks in busy environments”) were
designed to indicate the degree of agreement of
the benefits of preventive behaviors in preventing
contracting and spreading COVID-19 based on a
7-point Likert scale (1 as “strongly disagree” to 7
as “strongly agree”). Higher scores would indicate
that respondents perceive more benefits in related
preventive behaviors to COVID-19.

» Perceived barriers of related preventive behaviors to

COVID-19.
Respondents were asked to rate the degree of
difficulties in performing relate the preventive
behaviors to COVID-19 based on a 7-point Likert
scale (1 as “strongly disagree” to 7 as “‘strongly
agree’’). To this purpose, twelve items (e.g., “Face
mask use makes me feel suffocated”) were designed.
Higher scores of these items indicate respondents
perceive more barriers in performing related
preventive behaviors to COVID-19.

* Cues to action in preventive behaviors to COVID-19.
It was measured by five items (e.g., “I have
watched programs about COVID-19 on various TV
channels”) based on a 5-point Likert scale (1 as
“strongly disagree” to 5 as “strongly agree’). A
higher score would represent more cues to perform
relate preventive behaviors to COVID-19.

* Perceived self-efficacy in performing related preven-

tive behaviors to COVID-19.
Twelve items (e.g., “I can prevent COVID-19 by
following health principles”) were designed to
indicate the degree of self-efficacy in performing
related preventive behaviors to COVID-19 based on
a 5-point Likert scale (1 as “strongly disagree” to 5 as
“strongly agree”). Higher scores would suggest more
self-efficacy.

The scale of preventive behaviors concerning
COVID-19

Twelve items were designed to measure preventive
behaviors related to COVID-19 (e.g., “I wear a face
mask when I leave home or in crowded places”). These
items rated based on a 5-point Likert scale (1 = “never”,
2 = “rarely”, 3 = “sometimes”, 4 = “often”, and
5 = “always”). The answers were then summed and
divided by the numbers of items to obtain the mean
score and then categorized into none/very low, low,
moderate, and high level based on the quartiles of the
response distribution. Higher scores would suggest more
performing preventive behaviors concerning COVID-19.

Validity and reliability of the scales

The content validity of the scales was assessed using
the content validity ratio (CVR), and content validity
index (CVI) based on the opinions of a team of experts
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consisting of seven health education and promotion
specialists and three infectious disease specialists. The
last version of the scales was completed by adding
experts’ suggestions. The reliability of the scales was
measured using Chronbach’s alpha coefficient based on
a pilot sample of 30 participants. For the HBM model
constructs the Chronbach’s alpha were as follows:
perceived susceptibility (o = 0.66); perceived severity
(a.=0.74), perceived benefit (o = 0.92), perceived barrier
(a0 =0.79), cues to action (a0 = 0.92), and perceived self-
efficacy (a0 = 0.92). Chronbach’s alpha for the scale of
preventive behavior concerning the COVID-19 was 0.89.

ETHICAL CONSIDERATIONS

Study approval was obtained from the Ethics Committee
of the Gonabad University of Medical Sciences (Ethical
Code No: IR.GMU.REC.1399.002). The relevant
descriptions of the research and its objectives were
inserted at the outset of the online questionnaire. All
participants completed the electronic questionnaires
anonymously and with informed consent.

STATISTICAL ANALYSIS

Statistical analyses in this study were conducted using
SPSS 16.0 software. Descriptive statistics for individual
characteristics, the HBM constructs, and the preventive
behaviors of respondents were generated using
frequency (percent) for qualitative variables and mean
[standard deviation (SD)] for quantitative variables.
Univariate analysis was conducted by simple linear
regression and variables with P < 0.15 were entered into
a multivariable linear regression. We considered this
selection criterion to avoid missing the variables that are
not quite significant in the univariable model but may
gain significance in a multivariable model by taking into
account other variables [12, 13]. The multivariable linear
regression model was used to investigate the efficacy
of HBM in predicting related preventive behaviors to
COVID-19 by controlling the effects of individuals’
characteristics. A P < 0.05 was considered significant in
the multivariable linear regression.

Results

INDIVIDUAL CHARACTERISTIC OF THE PARTICIPANT

A total of 1020 Iranian people participated in the
study. The mean age of the participants was 38.5
(SD =12.7), varying between 16 and 75 years old. Other
characteristics of the participant have shown in Table 1.

PREVENTIVE BEHAVIORS CONCERNING COVID-19

The mean score of preventive behaviors concerning
COVID-19 was 4.27 (SD = 0.60). 40.6% (95% CI: 38.6-
43.7%), and 56.5% (95% CI: 53.4-59.5%) of the
participants exhibited a high, and moderate level of
preventive behaviors, respectively. Table II summarizes
the prevalence of related preventive behaviors to

COVID-19 among respondents. Overall, 75.1% of the
participants would always/often wear face masks when
leaving home or in crowded places to prevent contracting
and spreading COVID-19. The most common preventive
behaviors were using of personal belongings in the
workplace or at home (96.1%) and staying at home
except for very necessary or for work (92.9%).

TESTING THE HEALTH BELIEF MODEL

The mean score of the HBM constructs have shown in
Table III. Perceived susceptibility, perceived benefits,
and cues to action scores of most of the respondents were
at a moderate or high level. The self-efficacy of most of
the respondents about COVID-19 was at a high level.
In comparison, perceived barriers scores of most of the
respondents were at a very low or low level. The most
common obstacles in performing preventive behaviors
during COVID-19 were dryness, or soreness of the
hand skin in case of repeated washing (74.2%), fake,
rare, or costly disinfectants such as alcohol (72.4%),
sweating the hands due to wearing gloves (53.4%), and
the sensation of suffocation when using face masks
(46.1%). Individual factors of gender, age, educational
level, marital status, smoking, and physical exercise
level had a P < 0.15 in the simple linear regression, and
therefore entered multivariable linear regression model
to control for their effects.

Tab. I. Characteristics of the participants.

Variable N. %
Gender

Female 606 59.4
Male 414 40.6
Educational level

High school or less 240 235
College 780 76.5
Marital status

Married 718 70.4
Single/ divorced/ widowed 302 29.6
Income

Low 176 17.3
Moderate 764 74.9
Good 80 7.8
Occupation

Employee 370 36.3
Student 182 17.8
Retired 120 11.8
Housewife 163 16.5
Other 180 17.6
Underlying medical condition

Yes 144 141
No 876 85.9
Smoking cigarettes/hookah

Yes 138 13.5
No 882 86.5
Physical exercise level

None/mild 692 67.8
Moderate and higher 328 32.2
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Tab. Il. Frequency distribution of preventive behaviors during the COVID-19 pandemic.

Preventive behaviors Never/rarely | Sometimes Often Always
N (%) N (%) N (%) N (%)
1. I wear a mask when | leave home and in crowded places 116 (11.3) 138 (13.5) 364 (35.7) | 402 (39.4)
2. | regularly disinfect items such as mobile phones, tablets, keyboards, etc 22 (2.1) 118 (11.6) 380 (37.3) 500 (49.0)
3. | use my personal belongings at work or home 20 (2.0 20 (2.0 126 (12.4) 854 (83.7)
4. | heat the bread before eating it 82 (8.0 104 (10.2) | 342(33.5) | 492(48.2)
5. 1 hold as far as possible a distance of at least two meters
from other peoplz 82 (8.0 204 (20.0) | 326(32.0) | 408 (40.0)
6. | wash my hands at least 20 seconds with soap and water 48 (4.7) 104 (10.2) | 290 (28.4) 578 (56.7)
Zhleﬁvr?glfr?tmg uncooked foods, and | cook them well to ensure 2828 106 (10.4) 299 (31.6) 564 (55.3)
8. I wear gloves when | go out 116 (11.3) 142 (13.9) | 382(37.5) | 380(37.3)
9. I regularly disinfect all of the house’s handles and surfaces 60 (5.9) 194 (19.0) 386 (37.8) 380 (37.3)
’IO](;J.CIOH\W/IBS):ngomg to meet relatives’ homes to prevent the spread 68 (6.7) 86 (8.4) 394 (31.8) 549 (53.1)
11. As much as possible, | leave home only in very necessary or for work 24 (2.4) 48 (4.7) 258 (32.4) 690 (67.6)
12. Before consumption, | wash and disinfect fruits and vegetables 48 (4.7) 92 (9.0 310 (30.4) 570 (55.9)
Tab. lll. Mean, standard deviation, and level of HBM constructs during the COVID-19 pandemic.
Variables Mean (SD) Level, n (%)
Very low/Low Moderate High
Perceived susceptibility 5.16 (0.86) 128 (12.6) 746 (73.1) 146 (14.3)
Perceived severity 4.03 (1.09) 544 (53.3) 428 (42.0) 48 (4.7)
Perceived benefits 5.93 (0.80) 24 (2.4) 522 (51.1) 474 (46.5)
Perceived barriers 3.36 (1.01) 758 (74.3) 250 (24.5) 12 (1.2)
Self-efficacy 4.61 (0.53) 16(1.6) 286 (28.0) 718 (70.4)
Cues to action 3.56 (0.81) 300 (29.4) 584 (57.3) 136 (13.3)

SD: Standard Deviation.

The results of multivariable linear regression showed
that all the six HBM constructs were statistically
significant in the prediction of COVID-19 associated
preventive behaviors, after controlling the effects
of individual characteristics. In summary, perceived
susceptibility (B = 0.07, P < 0.001), perceived severity
(B = 0.08, P < 0.001), perceived benefits (B = 0.25,
P < 0.001), perceived barriers (B = -0.12, P = 0.001),

cues to action (B = 0.07, P < 0.001), and self-efficacy
(B = 0.26, P < 0.001) were significant predictors of
related preventive behaviors to COVID-19. Also, the
results showed that respondents with gender female
(B = 0.19, P < 0.001) would more obey preventative
behaviors (Tab. IV). The multivariable linear model’s
adjusted R-squared coefficient value was 0.511. In other
words, 51.1% of the preventive behavior variation was

Tab. IV. Associated factors with preventive behaviors during the COVID-19 outbreak based on HBM constructs and individual characteristics.

Predictors Simple linear regression Multiple linear regression

B Beta SE t P B Beta SE t P
Age 0.005 0.10 0.001 3.24 0.001* 0.001 0.03 0.001 1.22 0.222
Gender: female ? 0.33 0.27 0.04 878 | <0.001* | 0.18 0.15 0.03 6.22 | <0.001
Educational level: college ° 0.15 0.11 0.04 3.36 0.001* 0.05 0.03 0.03 1.58 0.115
Marital status: married © 0.18 0.14 0.04 437 | <0.001"| -0.05 | -0.04 0.03 -1.56 0.119
Smoking cigarettes/hookah: yes @ 0.25 0.14 0.06 457 | <0.001" | -0.04 -0.03 0.04 -1.03 0.303
Physical exercise level: moderate 007 | 006 | 004 | 185 | 006" | 001 | 001 | 003 | 045 | 0656
and higher ¢
Income: lowf 0.06 0.04 0.05 1.12 0.265 - - - - -
Underlying medical condition: yes ¢@ 0.07 0.04 0.05 1.34 0.180 - - - - -
Perceived susceptibility 0.16 0.23 0.02 7.63 <0.001* | 0.07 0.10 0.02 4.31 <0.001
Perceived severity 0.07 012 0.02 3.91 <0.001* | 0.08 014 0.01 5.78 | <0.001
Perceived benefits 0.44 0.58 0.02 2258 | <0.001* | 0.25 0.33 0.02 11.97 | <0.001
Perceived barriers -0.24 -0.40 0.02 | -13.86 | <0.001* | -0.12 -0.20 0.01 -7.74 | <0.001
Self-efficacy 0.66 0.58 0.03 22.63 | <0.001* | 0.26 0.23 0.03 7.68 <0.001
Cues to action 0.22 0.30 0.02 10.00 | <0.001* | 0.07 0.09 0.02 364 | <0.001

B: unstandardized coefficient; Beta: standardized coefficient; SE: Standard Error; *: P < 0.15; a reference category: Male; ° reference category: high school
and less; ¢ reference category: single/widowed/divorced; ¢ reference category: no; ¢ reference category: none/mild; f reference category: moderate or

above.
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explained by the multivariable model’s independent
variables [F (12, 1,007) = 89.57, P < 0.001].

Discussion

This study was aimed to evaluate the preventive behaviours
related to COVID-19, and associated factors based on the
theoretical framework of HBM among Iranians.

Our findings showed that most of all respondents adopted
related preventive behaviors to COVID-19 (e.g., wearing
face masks, stay-at-home, and avoiding unnecessary
commuting out), which was in line with the results of
the study by Kwok et al., in Hong Kong during the early
phase of COVID-19 pandemic [14].

The findings of the current study showed the HBM’s
usefulness in identifying the determinants of related
preventive behaviors to COVID-19 among Iranians,
which was in line with similar studies. For instance,
in one study by Tang et al., on Chinese adults in Hong
Kong, during the severe acute respiratory syndrome
(SARS) outbreak, the efficiency of the HBM in
predicting the practice of face mask-wearing was
revealed [15]. Another study by Najimi et al., among
Iranian high school students indicated the efficacy of the
HBM in improving preventive behaviors of influenza
A [9]. Similarly, in one study by Tan et al., the adequacy
of HBM for explaining the use of personal protection
equipment among family physicians in Singapore during
the SARS outbreak was verified [16].

The present study found that the perceived benefits were
the first important factor in determining the preventive
behaviors linked to COVID-19, which is consistent
with the findings of previous similar studies [17-
19]. This finding indicates that if people perceive the
positive aspects of preventive behaviors in the deal
with COVID-19, it is more likely to push them towards
changing behaviors and adopting healthy practices in
society by reducing the barriers.

The results of our study indicated that raising the level
of self-efficacy is a significant factor to have more
preventive behaviors. Previous research also reported
self-efficacy as an influential element in determining
health behaviors [20-22]. People with a higher level
of self-efficacy have higher motivation and greater
awareness of environmental opportunities. They increase
their efforts in the event of a failure [22, 23].

Our findings revealed that perceived barriers have a
significant negative correlation with the preventive
behaviors related to COVID-19. This result is consistent
with the results from the study by Coe et al., which found
that people with lower scores on the perceived barriers
are more likely to conduct the HIN1 vaccine [24]. In
this study, the most common obstacles in performing
preventive behaviors during COVID-19 were as follows:
dryness or soreness of the hand skin in case of repeated
washing, fake, rare, or costly disinfectants such as
alcohol, sweating the hands due to wearing gloves, and
the sensation of suffocation when using face masks.
Therefore, to improve preventive behaviors during

the COVID-19 epidemic, it is necessary to reduce the
current barriers and present the appropriate approaches
to overcome them.These study results indicated that
perceived severity, perceived susceptibility, and cues
to action were the next influential factors amongst the
HBM’s constructs in determining preventive behaviors.
A previous study during the early Hong Kong SARS
epidemic also showed that perceived susceptibility,
perceived benefits, and cues to action were significant
predictors of wearing face masks [15]. Similarly, in a
study, on a Hispanic population in Northern Manhattan,
it is revealed that higher scores of perceived severity
concerned with influenza were associated with more
usage of face masks [25].

The study results showed that perceived susceptibility,
perceived benefits, and self-efficacy of most of the
respondents about COVID-19 were at a high level.
These suggest that most respondents believed they were
at high risk of contracting COVID-19. They were also
conscious of the effectiveness of preventive behaviors in
preventing COVID-19 from spreading. Moreover, they
had a high perceived of their capability to successfully
implementation of preventive health behaviors. In
comparison, perceived barriers scores of the respondents
were at an average level. Thus, reducing the factors that
potentially prevent individuals from adopting health
behaviors to avoid COVID-19 spread is demanded.
Besides, perceived severity and cues to action scores
were at average levels. COVID-19 is a novel disease and
may be occurred asymptomatic in some cases. Therefore
most people may imagine it like simple flu. According
to these results, giving more information to people to
understand the depth of the risk of COVID-19 through
mass media and government is crucial to stimulate
individuals to admit health recommendations.

There is some evidence on the associations between
individuals’ demographic characteristics and their
preventive behavioral practices [15, 18, 26]. Based on
the results of the present study, women would more obey
preventative behaviors.

This study had some limitations. First, it was a web-based
survey, and due to the non-random sampling procedure,
which was unavoidable to prevent infection with
COVID-19, there were concerns concerning the sample
representative. Second, self-reported questionnaires in
this sample could be a further source of bias. Third, the
causal relationships could not be determined due to the
cross- sectionalism of the study design.
Notwithstanding, these limitations, this research
presented valuable information on influencing factors
on the preventive behaviors concerning COVID-19 that
could be used to increase the efficacy of interventions
against the spread of COVID-19.

In this study, we solely focused on the HBM constructs
as potential predictors of COVID-19 preventive
behaviors. Psychological factors or emotional responses
to COVID-19 could affect health behaviors [15, 27, 28].
Therefore, we suggest further researches to investigate
the effect of them in predicting preventive behaviors
during COVID-19.
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Cconclusions

There were high levels of related preventive behaviors
to COVID-19 among the respondents. Women would
more obey preventative behaviors. This study provided
evidence on the efficacy of HBM in predicting related
preventive behaviors to COVID-19 among Iranians.
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summary

Globally, the prevalence of chronic diseases is increasing signifi-
cantly, causing deterioration of oral and general health and there-
fore quality of life. The present study was designed to assess the
relationship between oral health-related quality of life and general
health of dental patients. The study is part of the University’s plan
to achieve the United Nations Sustainable Development Goals
number 1, 3, 4 and 5. Dental school students’ satisfaction with
their early engagement in clinical activities and research work
was also evaluated. A convenience sample of 600 subjects attend-
ing dental clinics aged 218 years of both sexes was included in
the study. Second-year dental students conducted the study under
the supervision of public health staff members over two successive
academic years (2015-2016 and 2016-2017). Oral health-related
quality of life was assessed using the Dental Impact on Daily Liv-

Introduction

The importance of quality of life has increased lately
as it became one of the outcome measures of research
on chronic diseases, oral disease, and other medical
conditions. The evaluation of this measure focuses on
the importance of functional, social, and psychological
outcomes of patients [1]. It is evident that worldwide,
the global disease burden is currently shifting from
communicable to non-communicable diseases (NCDs),
which include cardiovascular disease, diabetes, cancer,
and respiratory diseases [2]. In African nations, oral
diseases were prioritized as an additional NCD because
many risk factors of most common NCDs are also risk
factors for oral diseases [3]. Hypertension, diabetes, and
obesity are all examples of chronic medical conditions
that affect oral health, in addition to their characteristic
general health effects; oral conditions resulting from
these diseases usually have a negative impact on patients’
quality of life [1, 4]. The oral cavity is involved in many
essential social functions, such as nutrition, speech, and
appearance. Impairments on any level may interfere
with a person’s quality of life and well-being [5]. The
reported shortage of measures of oral health in terms of
quality of life had led to the development of the Dental
Impact on Daily Living (DIDL) questionnaire by Leao
and Sheiham to fill this gap [6]. The questionnaire
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ing (DIDL) questionnaire. Blood pressure, random blood glucose
level, body mass index, and waist circumference were measured
as indicators of general health. There were statistically significant
inverse correlations between DIDL scores and both mean blood
pressure (r = —0.215, p < 0.001) and mean blood glucose level (r
= —=0.272, p < 0.001). Non-significant inverse correlations were
observed between DIDL scores and both body mass index (r =
—-0.062, p = 0.131) and waist circumference (r = —0.040, p =
0.340). Students’ satisfaction scores with research activities were
high, ranging from 75.9% to 78%. Dentists must raise patients’
awareness about the importance of oral health and its impact on
their quality of life and general health. Participation of dental
students in dental research is encouraged even in their early aca-
demic years.

includes items such as appearance, pain, comfort,
eating restrictions, and general performance. The DIDL
instrument has been confirmed to differentiate between
subjective impacts on different social classes, groups,
and sexes [6, 7].

Hypertension is one of the common general health
conditions that have a negative impact on oral health,
and this may be related to the cumulative effect of
heart disease and periodontal disease, which share
common risk factors [8, 9]. Common adverse effects
of antihypertensive drugs are xerostomia and gingival
hyperplasia [10]. The use of thiazide diuretics can result
in erosions, ulcerations of buccal mucosa, and lichenoid
reactions, which cause oral pain and discomfort and have
a significant negative effect on oral health and hence
the quality of life [11, 12]. According to the National
Hypertension Project, the prevalence of hypertension has
reached 35.5% among men and 34.5% among women
in 2008. Globally, the number of persons affected by
hypertension continues to increase as a result of aging
and the increase in populations [13].

Diabetes is also one of the most common general
health conditions that affect oral health, especially if
poorly controlled [14]. It is expected to be the seventh
leading cause of death in 2030. For instance, in Egypt,
the prevalence of diabetes among adults aged 20-
79 years was approximately 15.6% in 2015 [15]. The
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most prevalent oral condition associated with diabetes
mellitus is periodontal disease [16], which results in loss
of teeth due to loss of both periodontal attachment and
alveolar bone [17]. Furthermore, peripheral neuropathy
that occurs in patients with diabetes negatively affects
smell and taste functions [18, 19]. Those problems,
together with a high caries index and reduced salivary
production, significantly worsen quality of life in
patients with diabetes [20-22].

The prevalence of obesity has increased internationally
over the last decades, and obesity was considered by the
World Health Organization as a global epidemic in the
1990s [23]. Studies have shown that poor oral health
in obese people that resulted in periodontal disease,
teeth loss, and inflammation might be the intermediate
factor between obesity and poor dental outcomes [23-
25]. Body Mass Index (BMI) is a general measure of
obesity (calculated as weight in kilograms divided by
height in meters squared) [26]. Increased BMI was
associated with poor oral health-related quality of life
in adolescents as these individuals were less proficient
in performing vigorous physical and self-care activities;
therefore, obesity could have an effect on oral health in
everyday life [27, 28].

Therefore, in the present study, blood pressure, blood
glucose level, and BMI were measured, and the results
were assessed with regard to Oral Health-Related Quality
Of Life (OHR-QOL) among dental patients. In addition,
second-year dental students participated in this research
as part of their dental public health curriculum to obtain
early experience in communication with patients.

Methods

This cross-sectional study was conducted with a
convenience sample of 600 dental patients through two
academic years (2015-2016 and 2016-2017). The study was
conducted at the Dental Clinics Complex of the Faculty of
Oral and Dental Medicine - Misr International University.
Participants answered a modified Arabic version of a
validated DIDL questionnaire 7 and were screened for
blood pressure level, blood glucose level, and BMI.

PARTICIPANTS

According to a pilot study results in which the correlation
between DIDL score and blood pressure was the
primary outcome, the predicted minimum sample size
(n) was 527 subjects. The sample size was increased to
600 subjects to ensure participation of every second-year
dental student in the study. Sample size calculation was
performed using IBM® SPSS® Sample Power® Release
3.0.1 (IBM Corporation, Armonk, NY, USA).

Healthy or medically compromised dental patients
aged > 18 years of both sexes were included. Completely
edentulous subjects were excluded because the DIDL
questionnaire is designed for edentulous subjects.
Pregnant subjects were excluded because pregnancy
may be associated with hypertension or other medical
problems. Subjects with mental or psychological

problems were excluded because their psychological
status might affect their answers to the questionnaire.
According to the code of ethics of the World Medical
Association (Declaration of Helsinki); each student provided
his or her patient with a full verbal explanation of the study
objectives and procedures, including how the patient would
be screened for hypertension, diabetes, and BMI. Subjects
then provided written consent for participation. Subjects
who declined to participate in the study or who quit the
study at any time were excluded without any effect on their
regular treatment at the university clinics.

QUESTIONNAIRE

Before the study, the questionnaire was pilot-tested by
two dental public health staff members on 60 randomly
selected dental patients. Face validity was evaluated to
assess the understanding and completion time of the
questionnaire. Three questions in the DIDL questionnaire
about the association between oral health and romantic
aspects of life were excluded because of cultural trends.
The results of the pilot study were not included in the
final results.

The questionnaire was divided into four sections. The
first section was about demographics, and participants
provided data about their age, sex, education level,
residence, occupation, and social status. The second
section concerned general health and included six
questions on a nominal scale about any medications or
any health problems, including hypertension, diabetes,
and history of surgeries, as well as participants’ attitudes
toward regular measurement of blood pressure and
blood glucose level. The third section concerned oral
health behavior and included seven questions about
tooth brushing frequency, brushing tools, types of the
toothbrush, use of other oral hygiene aids, partial denture
cleansing (if applicable), and frequency and reasons for
visiting a dentist. The fourth section included the DIDL
questionnaire, which comprised 33 questions assessing
OHR-QOL in the preceding 3 months. The questionnaire
has five dimensions: appearance, pain, oral comfort,
general performance, and eating and chewing. Responses
to the questionnaire are recorded on 3-point Likert scales.
To give a weight to each dimension, the summed response
of that dimension is divided by the total possible scale
score; then, the dimensional weight is multiplied by the
summed dimension responses to provide the dimension
score. The sum of all the five weighted dimension scores
is the total DIDL score. The responses are categorized as
“dissatisfied,” “relatively satisfied,” and “satisfied” [7].

TRAINING OF STUDENTS

Dental Dentistry students received training sessions
during the dental public health course. The sessions
included instructions on how to lead an interviewer-
administered questionnaire and how to record blood
pressure, blood glucose level, body weight, height, and
waist circumference. Training sessions were conducted
by dental public health staff members and five calibrated
physicians. Cronbach’s alpha values for inter-examiner
reliability of the five physicians were 0.792 for systolic
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blood pressure measurements and 0.771 for diastolic
blood pressure measurements [29].

RECORDED MEASUREMENTS

All measurements were performed by second-year
dental students, under complete supervision of the main
investigators, dental public health staff members, and
resident physicians.

Blood pressure

Blood pressure was measured in mmHg using mercurial
sphygmomanometers and stethoscope (Shanghai Medical
Instruments Ltd., Shanghai, China). The most recent
guidelines for blood pressure reference range were used in
the study: Normal blood pressure was < 120/80 mm Hg;
elevated blood pressure was defined as a systolic value
between 120 and 129 mm Hg and a diastolic value
of < 80 mm Hg; stage 1 hypertension was defined as a
systolic value between 130 and 139 mm Hgor a diastolic
value between 80 and 89 mm Hg; stage 2 hypertension
was defined as a systolic value of at least 140 mm Hg or
a diastolic value of at least 90 mm Hg; and hypertensive
crisis was defined as a systolic value of > 180 mm Hg or a
diastolic value of < 120 mm Hg. Patients in hypertensive
crisis were also those who needed prompt changes in
medication if there were no other indications of problems
or immediate hospitalization if there were signs of organ
damage [30]. Blood pressure was measured in the right
upper arm using a blood pressure monitor. The subject was
asked to sit down for at least 5 min before blood pressure
was measured [31]. The measurement was repeated after
at least 5 min by the resident physician to confirm the
student’s reading.

Blood glucose level

To assess blood glucose level, a finger-tip blood sample
was obtained with AccuChek Performa glucose meter
(Roche Diabetes Care, Inc., Basel, Switzerland) in mg/
dL. The reference range was a random plasma glucose
level of > 200 mg/dL (at any time of the day regardless
of when the most recent meal was eaten) [32]. Trained
nurses were assigned to perform the needle prick with
disposable needles, and the students recorded the
readings with the complete aseptic procedures.

Body mass index and waist circumference

To assess BMI, subjects were weighed with a lever-
actuated balance to the nearest 0.1 kg (TBF-300, Tanita
Corporation, Tokyo, Japan). Standing height was
measured with a wall-mounted stadiometer with a range
of 60-207 cm (Leicester Height Meter; Child Growth
Foundation, London, UK). BMI was then calculated
as the body weight in kilograms divided by the square
of the height in meters [33]. Waist circumference in
centimeters was measured with plastic measuring tape
above the iliac crest level while the subject was at minimal
respiration. Assessment of BMI and waist circumference
was performed in accordance with the World Health
Organization’s classification of obesity [34].
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Patients with critical blood pressure, blood glucose
levels, or BMI values were informed about their
condition and referred to the resident physician.

Oral health awareness

During the study, a brief educational session was given
to the patients with the aim of increasing oral health
awareness. The students also distributed oral health
educational materials in the form of brochures or posters
to help the patients retain the information.

MEASURING STUDENTS’ SATISFACTION

At the final dental public health examination, a specially
designed self-administered questionnaire in the format of
5-point Likert scales was distributed to assess the degree
of the students’ satisfaction with the study procedures,
including the usefulness of their interview with the
patients, whether participation in such a study inspired
them to take part in upcoming research, and suggestions
for improving future dental students’ research.

Results

This study was conducted on 600 patients, of whom
379 (63.2%) were male and 221 (36.8%) were female.
Their mean age was 42.6 years (standard deviation,
12.4 years); the youngest was 18 years old and the oldest
was 77 years old (95% confidence interval, 41.6 to 43.6).
Educational levels and occupations of the participants
are depicted in Figures 1 and 2.

Fig. 1. Pie chart representing distribution of educational levels of
study participants.
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Fig. 2. Pie chart representing distribution of occupations of
study participants.
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RELIABILITY OF MEASUREMENTS

The agreement between blood pressure measurements
obtained by the students and those obtained by the
physicians was assessed using Cronbach’s alpha
reliability coefficient. The results showed very good
agreement (Cronbach’s alpha, 0.815; intra-class
correlation coefficient, 0.774).

GENERAL HEALTH

Responses to questions regarding general health are
presented in Table I. General health measurements
performed by second-year dental students are
presented in Table II. The state of blood pressure
among subjects is listed in Table III. Random blood
glucose levels of subjects are listed in Table IV. BMIs
and waist circumferences of subjects are listed in

measurements as independent variables and DIDL
scores as the dependent variable. Regression
results revealed that none of the sociodemographic
characteristics had an effect on the DIDL scores. There
were statistically significant inverse correlations
between DIDL scores and both mean blood pressure
(r = -0.215, P < 0.001) and blood glucose level
(r = -0.272, P < 0.001). There were nonsignificant
inverse correlations between DIDL scores and both
BMI (r = -0.062, P = 0.131 = 0.131) and waist
circumference (r = -0.040, P = 0.340). Students’
satisfaction scores are illustrated in Figure 3.

Tab. Il. General health measurements performed by second-year
dental students.

Table V. Responses to the DIDL questionnaire are 95% confidence interval
listed in Table VI. Measurement Mean | SD Lower Upper
limit limit
ASSOCIATION BETWEEN DIDL SCORES Height (cm) 165 | 13.7 163.8 166.2
AND GENERAL HEALTH MEASUREMENTS Weight (kg) 819 | 186 80.3 83.6
An ordinal regression model was constructed BMI Eckg/mz) 501 | 78 294 508
with sociodemographic data and general health Wais
grap g circumference (cm) 105.2 | 247 103.1 107.3
Mean blood
. pressure (mm Hg) 1048 | 143 103.7 106
Tab. I. Responses to general health questions. Blood glucose
Question N % level (g/dL) 108.7| 45.7 | 105 123
Are you diabetic? BMI: body mass index; SD: standard deviation.
Yes 45/600 7.5
No 526/600 | 87.7
Don't know 29/600 4.8 Tab. Ill. Blood pressure categories among hypertensive subjects,
If yes, what type of medication do you use? normotensive subjects, and subjects who did not know they had
Tablets 34/45 | 756 hypertension.
Insulin injection 5/45 111 Patients who
Others 6/45 13.3 Blood Hypertensive | Normotensive d,;g ;?E:g‘:(;”
Don‘t know 0/45 0 pressure patients patients pressure
If yes, do you use your medication 4345 956 status
regularly? % N % N %
Are you a hypertensive patient? Normal ” 15 93 8 14 182
ves 96/600 | 16 Elevated 4 | 42| 22 | 52 | 1 | 13
No 427/600 71.2 Stage 1
Don't know 77/600 | 12.8 hypertension | 22 | 302 | 148 | 347 1 28 | 364
If yes, do you use your medication Stage 2
39/96 40.6 ge
Do you assess your blood pressure Hypertensive
and/or blood glucose level regularly? crisis 6 | 63 7 16 2 26
Yes 176/600 | 29.3 Total 9% | 16 | 427 | 712 | 77 | 128
No 424/600 70.7
Do you use any regular medication?
Yes 125/600 | 208 Tab. IV. Blood glucose categories among diabetic subjects, normal
No 475/600 | 79.2 subjects, and subjects who did not know they had diabetes.
Do you suffer from any kidney Patients who
or liver problems? Diabetes Normal Patients with | did not know
Yes 77/600 | 12.8 category patients diabetes their blood
No 484/600 80.7 glucose status
Don't know 39/600 6.5 N % N % N %
Have you undergone any surgery before? Normal 519 | 98.7 28 62.2 25 86.2
Yes 332/600 55.3 Diabetes 7 13 17 37.8 4 13.8
No 268/600 44.7 Total 526 87.7 45 7.5 29 4.8




Tab. V. Body mass index (BMI) and waist circumference of subjects.

BMI categories N %
Underweight (< 18.5 kg/m?) 15/600 2.5
Normal (18.5 to 24.9 kg/m?) 134/600 22.3
Pre-obese Preobese (25 to 29.9 kg/m?) | 174/600 29.0
Obese class 1 (30 to 34.9 kg/m?) 161/600 26.8
Obese class 2 (35 to 39.9 kg/m?) 66/600 11.0
Obese class 3 (> 40 kg/m?) 50/600 83
Waist circumference categories

Above action level 1

Female 53/221 24
Male 120/379 31.7
Total 173/600 28.8
Above action level 2

Female 168/221 76
Male 259/379 68.3
Total 427/600 71.2

Waist circumference above action level 1: patients should lose weight,
increase physical activity and give up smoking; waist circumference above
action level 2: patients should seek advice from health professionals for
weight management.

Tab. VI. Scores on Dental Impact on Daily Living (DIDL) questionnaire.

o Relatively -
3;51|_en5ions Dissatisfied satisfied Satisfied
N % N % N %
Appearance | 301 | 502 | 102 | 17 | 194 | 32.3
Pain 433 | 722 | 112 | 187 | 194 | 323
Oralcomfort | 311 | 518 | 148 | 247 | 138 | 23
General 417 | 695 | 52 | 87 | 127 | 212
performance
Eating
ond Chewing | 357 | 562 | 57 | 95 | 203 | 338
Discussion

The aims of this study were to encourage dental students
to participate in research work, improve their practical
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skills in measuring blood pressure and blood glucose
level, and improve communication skills with patients
through the interviewer-led questionnaire. In addition,
the results were beneficial to the participants involved
in the study as each subject received educational
materials regarding oral and general health and were
informed about their current overall health status. We
included subjects with various educational levels and
occupations to increase the validity of the study. The
DIDL questionnaire was used because it is simple, clear,
valid, and reliable. It can be filled out in a short time by
patients with various educational and social levels [7].

Blood pressure measurements recorded by the students
showed good to very good interobserver agreement
with those recorded by the physicians, which indicates
that the training of students before the practical part of
the study was efficient. Concerning the responses of
the patients to the questions about general health, the
results showed that 7.5% of participants were diabetic
and 16% were hypertensive. Although the majority of
patients with diabetes used their medications regularly,
fewer than half of the hypertensive patients used their
medications regularly. Moreover, only 29.3% of the
participants underwent regular assessment of blood
pressure and blood glucose level. Of interest was that
almost half of patients who reported being hypertensive
had stage 2 hypertensions, wherein only a few of
patients who reported having normal blood pressure and
the majority of subjects who did not know whether they
were hypertensive, blood pressure categories ranged
from elevated blood pressure to hypertensive crisis.
Also, the results showed that 13.8% of subjects did not
know whether they had diabetes although the random
recordings of blood glucose levels indicated that they
were elevated; 1.3% of subjects who reported having
normal blood glucose levels actually had high random
blood glucose levels. These findings are consistent
with those of Williams et al., who mentioned that
approximately 5% of dental patients have diabetes [35].

W Spring 2016

Fig. 3. Bar chart representing comparison between satisfaction scores with Spring 2016 and Spring 2017 research activities.

' Spring 2017
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The abovementioned results revealed that many dental
patients were unaware of the importance of regular
assessment of their blood pressure and blood glucose level
and that the dentist could be the first medical professional to
discover that a patient has inadequately controlled diabetes
or hypertension. Several authors reported similar results
and found that patients’ general condition was correlated
with their oral health [7, 32]. Therefore, screening of blood
pressure and blood glucose level should be included in the
routine dental examination, whether in private practice or
in public and governmental clinics. With regard to general
health measurements and descriptive statistics for BMI
categories, the results showed that the most common BMI
categorization was pre-obese, followed by obese class 1 and
normal weight. Obese classes 2 and 3 were less prevalent.
The least prevalent BMI category was underweight, which
characterized 2.5% of the study sample. With regard to
waist circumference categories, the majority of subjects
were categorized as action level 2. This category included
a higher proportion of women than of men. In contrast,
subjects categorized as action level 1 were men. Rosli et
al. (2019) [36] showed that the mean BMI was 26.3 kg/
m? (standard deviation: 4.6) in a sample in which the
majority of the respondents were overweight and obese
and only 3.9% were underweight. Chan et al. (2017) [24]
combined overweight and obese adults into one group;
they found that of 17, 261 respondents, approximately
half were overweight/obese, which may be consistent
with the results of this study. With regard to the DIDL
questionnaire, the results showed that the dissatisfaction
was high (among more than half of subjects) regarding
all dimensions of the questionnaire; the area of the most
dissatisfaction was pain, and satisfaction was highest
for eating and chewing. This information is valuable
with regard to the increased functional and emotional
effects of pain from teeth and oral sores and their impact
on psychological and physical functioning, as well as
health behavior [34]. The statistically significant inverse
correlations in the present study between DIDL scores
and both blood pressure and blood glucose level mean that
chronic diseases, especially hypertension and diabetes,
had a negative impact on OHR-QOL as measured by the
DIDL questionnaire. This may be attributed to decreased
awareness of patients with diabetes and hypertension about
the potential impact of poor oral health on their general
health. These findings were in agreement with the results
of other studies that highlighted the need of patients with
high blood glucose levels to be informed about the effect
of high blood glucose level on oral health [37-39]. Dentists
have an important role in increasing awareness about the
importance of maintaining good oral hygiene in patients
with diabetes and hypertension. The statistically significant
inverse correlation between DIDL scores and hypertension
may be related to the cumulative effect of heart disease and
periodontal disease, which share common risk factors [5].
It may also be attributed to the effect of antihypertensive
drugs on gingival condition and salivary flow as such drugs
may cause enlargement of gingiva, dry mouth, alteration in
taste sensation, pain, and swelling in salivary glands [40].
The non-significant inverse correlation between DIDL

scores and both BMI and waist circumference may
be consistent with the findings of Rosli et al. [35], who
showed that the association of oral health and quality of
life with impact of nutritional status is related merely
to the risk of nutritional deficiency and not to the actual
BMI score. In contrast to other studies’ findings of a
correlation between OHR-QOL and the anthropometric
measurements, waist circumference and DIDL scores
were significantly inversely correlated, which indicates
that high waist circumference might adversely affect
OHR-QOL [41]. Overall, students were satisfied with the
research activities. The increase in students’ satisfaction
scores throughout the research period indicates success
of the corrective action plan that was based upon the
students’ and supervisors’ comments about the research in
its first year.

The present study complies with the University’s plan
to achieve the United Nations Sustainable Development
Goals (SDGs). SDG1 (No Poverty) is achieved through
free of charge dental treatment for all people without
discrimination. SDG3 (Good Health and Well-Being)
is achieved in the present study by assessment of the
general health of people and educating them regarding
general and dental health. The engagement of students
in research at an early stage of their education is within
SDG4 (Quality Education) and finally both genders are
treated and educated equally which fulfills SDG5SDG5
(Gender Equality) [42].

LIMITATIONS

The present study was cross-sectional; thus, it could not
demonstrate causal relationships. The sampling method
used was convenience sampling, and this enabled easy
enrollment of participants; however, it did not reflect the
entire population; so, the generalizability of the results
is limited. The findings related to oral health knowledge,
attitude, and behavior depended on self-reported data,
and the rates of oral health behavior may have been
biased through over- and under-reporting.

Conclusions

Within the limitations of this study, it could be concluded
that patients with diabetes and hypertension have lower
levels of OHR-QOL. Dentists must raise patients’
awareness about the importance of oral health in their
general health and quality of life. Participation of dental
students in dental research should be encouraged even
in their early academic years. Early contact between
dental students and patients is advised to improve
communication skills of students.
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summary

Introduction. Students’ personal hygiene helps maintain health
and promote good academic performance. When health facilities
are insufficient, this hygiene can be difficult to achieve. We wanted
to analyse the determinants of personal hygiene in schools in the
northern region of Cote d’Ivoire.

Methods. The retrospective cross-sectional study brings together
data on 2,035 schoolchildren recruited from thirty schools in
northern Cote d’Ivoire. Indexes on personal hygiene were con-
structed and analysed in comparison to the socio-demographic
characteristics of students, homes and schools. They were ana-
lysed with R Software version 1.1.463, the ’ test and a logistic
regression model.

Introduction

Personal hygiene refers to the set of practices that
help maintain good health and prevent the spread
of diseases. This involves regular washing of the
body, hands, trimming of the nails, washing clothes,
washing the hair and brushing the teeth [1]. In schools,
students spend most of their time closer to each other,
resulting in rapid transmission of infections, due
to their naturally weak immune system and lack of
knowledge of basic hygiene practices [2, 3]. Hygiene
therefore plays an essential role in the prevention
of communicable diseases [4]. These pathologies
are the cause of absenteeism (75% in Malaysia in
2019), resulting in working time loss for parents,
significant medical expenses due to medical visits
and antibiotic prescriptions [5]. More than 1.9 billion
school days could be gained if the supply of drinking
water, sanitation were achieved and the incidence
of diarrhoeal diseases would be reduced [3, 6]. The
provision of drinking water and sanitary facilities at
schools contribute to improved personal hygiene with a
positive impact on the health of students [7]. In Kenya,
for example, diarrhoea cases were reduced by half in
2004 [8]. In Burkina Faso, in the study conducted by
Erismann et al., the prevalence of helminthiasis was
decreased in schools, from 11.4% in 2015 to 8.0% in
2016 [9]. The provision of facilities also encourages
the improvement of good hygiene practices as noted
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Results. Overall, the majority of students had good personal hygiene
(82.75%) with an average personal hygiene score of 4.74 + 1.36.
The predictors of good personal hygiene among schoolchildren
were female gender (OR = 1.5; 95% CI = 4.31-16.37), father’s pri-
mary education level (OR = 1.55; 95% CI = 1.07-2.29), the father’s
income level above 60,000 FCFA (90 Euros) and modern housing
(OR = 1.45; 95% CI = 1.05-2.03). However, the poor level of home
sanitation resulted in poor personal hygiene among the students
(OR = 0.34; 95% CI = 0.23-0.5).

Conclusions. Measures to raise the standard of living of families
and the provision of sanitary facilities in homes becomes neces-
sary in order to improve students personal hygiene.

in the study by Chard et al. in 2014 in Laos, where we
observed an increase in the number of students who used
the toilet and washed their hands with soap after using
the toilet [10]. However, these facilities are not always
available at schools, especially in the underdeveloped
countries. In 2018, only 51% of schools in these
countries have access to adequate water supply and
45% had adequate sanitation [7]. However, the origins
of many adult diseases have their roots from childhood
health behaviour. School-aged children can learn
specific health-promoting behaviours, even if they
do not always understand the links between illness
and behaviour [11]. Therefore, hygiene education
in schools can promote behaviour that will improve
students’ academic performance by reducing the rate
of morbidity and absenteeism [1, 4, 12]. Instilling good
hygiene practices at a younger age could have a lasting
impact on the health of schoolchildren [2, 13]. The
factors associated with the personal hygiene of pupils
are well elucidated in the literature [14-17], namely
the inadequate and insufficient sanitation facilities in
schools, the level of education of the father, the level of
income of the father, access to drinking water, gender
and class of students, cleanliness of toilets, lack of
separated toilets only for girls and lack of soap and
water in handwashing device.

Meanwhile in Coéte d’Ivoire, these factors are little
studied. It is with this in mind that we analysed the
determinants of personal hygiene in the school
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environment in the northern region of Cote d’Ivoire,
based on a database on intestinal helminthiasis carried
out in 2016 which made it possible to highlight the
personal hygiene index [18, 19].

Material and methods

TYPE OF STUDY AND POPULATION

Between October 2016 and January 2017, a cross-
sectional study was carried out in 4 departments in the
northern area of Cote d’Ivoire, namely the departments
of Tengrela, Boundiali, Ferkéssedougou, Dabakala.
The study examined elementary school children aged
5 to 15. All schoolchildren present during the survey
period and who had lived in the north for more than 3
months were included. However, schoolchildren who
had been dewormed 3 weeks before the start of the
study were excluded.

Sampling

The educational departments of northern Cote
d’Ivoire comprised 536 primary schools, with 81,041
schoolchildren enrolled in the period for the 2014-
2015 school year [Department of Strategies, Planning
and Statistics (DSPS, 2014-2015)]. To calculate
the minimum number of schools and children to
be included, the sample size was determined using
Schwartz’s formula with a theoretical prevalence of
50%, accuracy of 5%. The calculated sample was
384 students extrapolated to 510 students per region.
The total enrollment was 2,040 schoolchildren.

In each region we have made the reasoned choice to
take 60 classes, which brings us to an enrollment of
8.5 students per class, rounded off to 10 students per
class. Each school has 6 classes, we have selected
10 schools per region.

Selection

Once in the classroom, the schoolchildren were randomly
selected until they reached ten pupils.

COLLECTION OF DATA

Data were collected using a standardized questionnaire
forms. These data related to age, sex, class, taking
dewormer, the student housing environment (rural
or urban), certain behaviors (for example, defecating
habits, visiting rivers) and status. socio-economic status
of the mother. The investigation included the functional
signs related to various stages of schistosomiasis, such
as itching, headache, stomach upset or diarrhea.

Tab. I. Indexes to assess personal hygiene.

SAMPLE COLLECTION AND LABORATORY PROCEDURES

Faecal samples were taken from schoolchildren directly
using the plastic pots and analyzed using the Kato-Katz
method. A stool sample was taken for each child. This
technique has been used to identify S. mansoni eggs and
the presence of other helminths, including roundworms,
whipworms, hookworms and Taenia sp. Thus a database
on hookworms in schools conducted in the north of
Cote d’Ivoire was set up. Our study was based on this
database, which also contained variables on the personal
hygiene of the student, the socio-demographic and
environmental characteristics of the student, his family
and the variables related to sanitation at school. Schools
in the northern region of Cote d’Ivoire face a double
challenge : insufficient access to drinking water and poor
hygiene and sanitary conditions. Indeed, the average
performance in mathematics and reading (-53.8 points
and -34.9 points) in the Northern region are lower than
the national averages in both subjects and irrespective of
the level [20].

The data was exported to an Excel table for the
construction of new variables.

VARIABLES

Dependent variable

The personal hygiene variable was constructed by
referring to the personal hygiene index developed by
Jeyakumar et al. [21]. The personal hygiene items
(explained variable) consisted of four domains including
hand hygiene, nail hygiene, wearing shoes, school
excreta disposal. For hand hygiene, 3 criteria were
retained, for nail hygiene and the wearing of shoes,
these criteria were two in number and one criterion was
retained for the elimination of excreta. The personal
hygiene variable therefore included a total of 8 criteria
(Tab. I). Hand hygiene was said to be good if the student
always washed his hands before eating and after bowel
movements, using soap and water. Nail hygiene was
good if the student did not bite his or her nails and had
clean nails. Foot hygiene was correct if the student had
shoes that he always put on. Excreta disposal was correct
if the student used the toilet. Each observation could get a
score of 0 or 1. When the observed practice was positive,
a score of 1 was assigned. The level of personal hygiene
was therefore calculated by adding the scores. Thus, the
total personal hygiene score was between 0 and 8. A poor
personal hygiene practice corresponded to a score less
than or equal to 3, a good personal hygiene practice to a
score between 4 and 5 and a very good personal hygiene
practice corresponded to a score between 6 and 8.

Hand hygiene

Nail hygiene

Foot hygiene Excreta elimination

Hand washing
Always wash hands before eating and after toilet
Use soap and water to wash hands

Have nails trimmed
Have clean nails

Have shoes

Wear shoes always Use tolets

Possible score 0-3

Possible score 0-2

Possible score 0-2 Possible score 0-1




EXPLANATORY VARIABLES

The explanatory variables were the socio-demographic
characteristics of the students, the area of residence,
sanitation at school, the socio-economic characteristics of
families and access to water and sanitation in households.
The student’s socio-demographic variables included age,
gender, and educational attainment. The school sanitation
was assessed on the basis of the answers to the existence
of toilets in the school and the state of cleanliness of these
toilets. The school sanitation was assessed on the basis of
the answers to the existence of toilets in the school and
the state of cleanliness of these toilets. Thus, the level of
hygiene in the school was good when there was at least
one toilet and when the facilities were clean.

The socio-demographic variables of the family consisted
of the level of education of the father and the mother,
the monthly income of the parents recoded into 2 salary
levels with reference to the guaranteed minimum
inter-professional wage (SMIG) in force in Cote
d’Ivoire < 60,000 FCFA and > 60,000 FCFA or 90 Euros.
The habitat type has been dichotomized into the modern
type habitat and rural type habitat.

The household’s water supply source was informed
through the availability or not of drinking water at home.
Access to good sanitation at home was treated like the
disposal of excreta at school.

STATISTICAL ANALYSIS

The analysis of the data thus generated was carried out
with R Software version 1.1.463.

Each variable was subjected to descriptive analysis.
Associations between levels of personal hygiene and
the variables studied were explored using the > test in
univariate analyzes. A p value < 0.05 was considered
indicative of a statistically significant association.
Individuals with missing data for dependent variables
were not retained for analysis. For multivariate analyzes,
the analysis strategy was to include in the model all
variables that had a p-value of less than 20% in univariate.
This threshold has been favored so as not to immediately
eliminate the important variables. Then, the variable
which, at each step, provided the least information
was removed from the model while checking that it
was not a confounding factor (percentage of variation
in odds ratio greater than 20-25%). This progressive
elimination procedure was carried out until a model was
obtained which consisted only of significant variables
(p-values < 5%). Once the reduced model was obtained,
relevant interaction terms were introduced and a top-down
procedure was performed again to find out whether any
interaction terms were significant (significance level set
at 5%). The variables involved in a significant interaction
were maintained in the model.

MISSING DATA

Pre-treatment

The pre-processing of the data consisted in listing the
number of non-response by variable.

PERSONAL HYGIENE IN COTE D'IVOIRE

Data cleaning and missing data management. The non-
response rates were estimated and were relatively low
because only 5 (0.24%) children were concerned, which
allowed us not to take them into account in our study and
to have a correct database.

ETHICAL CONSIDERATIONS

The agreement of the head of the parasitology-mycology
department of the Faculty of Pharmacy and Biological
Sciences has been obtained for the use of the database.
The original file was anonymous.

Results

SOCIODEMOGRAPHIC CHARACTERISTICS

Table II shows the socio-demographic characteristics
of students, parents and households. There were 2,035
students with a sex ratio (M/F) of 1.24. There were
practically the same number of pupils in the 3 levels CP,
CE and CM (33%). The mean age was 9.2 (+ 2.33) years.
Most students attended schools with toilets (71.9%),
however, 84% had poor sanitation in the schools. Most
of the students had parents who were not educated,
respectively 46% for fathers and 58% for mothers. More
than half of the parents had a monthly income greater
than or equal to the minimum wage (61% of fathers
and 62% of mothers). Almost all of the students came
from households where the parents lived as a couple
(96.71%). Their housing was 68.55% rural. They had
access to drinking water (97%) and a good level of
sanitation (75%).

COMPONENTS OF PERSONAL HYGIENE

Analysis of personal hygiene in Table III shows that the
components “hand hygiene”, “foot hygiene” and “nail
hygiene” were poor in 91, 72 and 67% of students,
respectively. The most correct hygienic practice was the
disposal of excreta (about 2 out of 3 students). Overall
personal hygiene was good with an average score of
4.74 + 1.36. Thus, 8 out of 10 students had good personal
hygiene.

UNIVARIATE ANALYSIS

The univariate analysis presented in Table IV revealed
that personal hygiene was better in girls (p = 0.002), in
students over 10 years old (p = 0.031) and when school
sanitation was good (p < 0.001). Family characteristics
related to personal hygiene were parents education
level, level of their income above the minimum wage,
modern housing and adequate sanitation (p < 0.001).
When the household had access to good drinking water,
the personal hygiene of the students was also better
(p = 0.008).

MULTIVARIATE ANALYSIS

In the final logistic regression model, student sex, school
and home sanitation, father’s income and education level,
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Tab. Il. Socio-demographic characteristics of students in the north of Cote d'lvoire (n = 2,035).

Socio-demographic characteristics Frequency Percentage
Students’ characteristic

sex

Male 1,128 55.43
Female 907 44,57
Age group (Years)

<10 1,094 53.76
>10 941 46.24
Class

Cp 679 33.37
CE 679 33.37
CM 677 33.26
Schools characteristic

Sanitation at school

Poor 1,719 84.62
Good 313 15.38
Family characteristic

Father’s education level

lliterate 939 46.14
Primary school 21.28
Secondary school 382 18.77
Higher education 281 13.81
Mother’s education level

llliterate 1,198 58.87
Primary school 439 21.57
Secondary school 319 15.68
Higher Education 79 3.88
Father’'s monthly income (FCFA)

<60 000 787 38.67
> 60 000 1,248 61.33
Mother's monthly income (FCFA)

< 60 000 766 37.64
> 60 000 1,269 62.36
Matrimonial status

Couple 1,968 96.71
Single parent 67 3.29
Portable water

Yes 1975 97.05
No 60 2.95
Type of habitation

Modern 640 31.45
Rural 1,395 68.55
Sanitation at home

Yes 1,538 75.58
No 497 24.42
family home type were the predictors of good personal  Discussion

hygiene for students (Tab. V). Compared to boys, female
students and those whom fathers received an elementary
or secondary school education were 1.5 times more
likely to have good personal hygiene. The same was
true for modern-type housing compared to rural-type
housing. The father’s income level above the minimum
wage doubled the student’s probability of having good
personal hygiene. Adequate sanitation at school was
strongly associated with good student personal hygiene
(8 times). Poor sanitation at home reduced by a third the
probability of the student having good personal hygiene.

This study took place in primary schools in northern
Cote d’Ivoire with a sample of 2,035 students. Overall,
in our study the majority of students had good personal
hygiene (82%), as in the study conducted by Baba et al. in
Nigeria, where 74% of school children had good personal
hygiene [16]. This personal hygiene was associated with
gender (p = 0.002) with girls being 1.5 times cleaner
than boys. This trend has also been reported in studies by
Motakpalli et al. and Sakar in India [4, 11]. Among the
socio-demographic variables of the parents, the primary
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Tab. Ill. Distribution of students according to the components of
personal hygiene (n = 2,035).

PERSONAL HYGIENE IN COTE D'IVOIRE

Tab. IV. Univariate analysis of factors associated with student per-
sonal hygiene.

Personal hygiene components | Frequency | Percentage Personal Hygiene Bad Good P
Hands hygiene Sex
Poor 1,856 91.2 Female 130 (14.3) | 777 (85,7) 0.002
Good 179 8.8 Male 221(19.6) | 907 (80,4) '
Nails hygiene Class
Poor 1,363 66.98 CcP 125 (18.4) | 554 (81.6)
Good 672 33.02 CE 117 (17.2) | 562 (82.8) | 0.531
Foot hygiene CM 109 (16.1) | 568 (83.9)
Poor 1,468 7214 Age group (years)
Good 567 27.86 <10 207 (18.9) | 887 (81.1) 0.03
Excreta elimination >10 144 (15.3) | 797 (84.7) '
Poor 673 33.07 Sanitation at school
Good 1,362 66.93 Good 10(3.2) | 304 (96.8) <0001
Global personal hygiene Poor 341 (19.8) | 1380 (80.2) '
Poor 351 17.25 Father’s education level
Good 1,091 53.61 llliterate 231(24.6) | 708 (75.4)
Very good 593 2914 Primary school 75(17.3) | 358 (82.7) <0.001
Secondary school 32(8.4) | 350(91.6) '
and secondary education level of the father encouraged Higher education 13(4.6) | 268(95.4)
more than once a good personal hygiene in the pupils Mother's education level
and personal hygiene improved with the advancement lliterate 272 (22.7) | 926 (77.3)
in the education level of the pupil and father. Rather, Primary school 59 (13.4) | 380 (86.6) .
Lopez in 2007 noted that handwashing among students Secondary school 18(5.6) | 301(94.4) | =
increased with mother’s level of education [17]. Pupils Higher education 2(2.5) 77 (97.5)
whose fathers had a monthly income greater than or Father's income (FCFA)
equal to 60,000 FCFA (90 Euros) were 2.36 times < 60,000 232 (29.5) | 555 (70.5)
cleaner than those whose fathers earn a lower income > 60,000 119(95) 1129905 < 0.001
(p < 0.001). This result could be explained by the fact Mother's income (FCFA)
that the father’s income below the minimum wage is < 60,000 273 (21.5) | 996 (78.5)
low, however several charges in the household fall > 60,000 78102 | 688 @98 | <2001
on the father, namely sanitary products and sanitary Marital status
fac@litie.s as well as access .to.potable drin}(ing water Couple 335 (17.0) | 1,633 (83.0
which incur costs making this income very insufficient g5 parent 6039 | 5106 | 0144
f(;r h0us§h()21d Ze.edsA Tlilesilresutllts areh51m11ar 1to those% Portable water
of Oga llnh(io . 11}11. g OZI ew Zre the pr‘;"a ‘ffn‘f oL o 1860 | 4200 | o
intestinal helminthiasis decreased when the father’s Ves 333 (16.9) | 1642 @3.0)|
income increased [22].
. Type of home
In terms of the household and school environment, our
. . . Modern 58(9.1) | 582(90.9)
study showed that children who lived in modern-type <0.001
. . Rural 293 (21.0) | 1,102 (79.0)
houses were 1.45 times cleaner than those in rural-type ——
. . Sanitation at school
houses (p < 0.001). According to Bewa et al. (2016), in
. . . . No 158 (31.8) | 339 (68.2)
Benin, the type of housing was an indirect reflection <0.001
Yes 193 (12.5) | 1,345 (87.5)

of the economic level of the household [23]. In fact, in
these households, children do not benefit from amenities
such as drinking water supply and excreta disposal and
may have difficulty practicing hygiene measures [24].
When schools had good sanitation, students were almost
8 times cleaner than those in schools with poor sanitation
(p < 0.001). According to Koné in 2012, in Mali, such
unsanitary conditions favour student absenteeism and
the spread of diseases linked to faecal peril, in particular
diarrheal diseases, typhoid fever and polio [25].

Among students aged 10 and above with poor home
sanitation, personal hygiene was still 3.38 times more
important. This could be related to the adaptability of
children’s development as they grow older. It has been
reported that the ability to understand and apply basic
personal hygiene advice would be improved in older
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children compared to younger children even if home
sanitation was not adequate [16].

STUDY LIMITATIONS

This study highlights the level of hygiene of school
children in the North as well as the risk factors.
Outcomes should be considered cautiously as
behaviours are self-reported. However, any bias in
the responses can overestimate or underestimate
the behaviours. The results of this study cannot be
generalized to other hygiene practices in the country
since the sampling is not representative of the country
and it is a retrospective study.
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Tab. V. Personal hygiene and predictive factors among students in the north of Cote d'lvoire.

" Personal hygiene -
Variables Bad n (%) Good N (%) Adjusted OR (95% CI) P-value
Students’ characteristic
Sex
Female 130 (14.3) 777 (85.7) 1.5(1.16-1.94) 0.001
Male 221 (19.6) 907 (80.4) 1 -
Age group (years)
<10 207 (18.9) 887 (81.1) 1 -
>10 144 (15.3) 797 (84.7) 0.79(0.57-1.08) 0.152
School characteristic
Sanitation at school
Good 10(3.2) 304 (96.8) 7.93 (4.31-16.37) <0.001
Poor 341 (19.8) 1380 (80.2) 1 -
Family characteristic
Father’'s education level
illiterate 231 (24.6) 708 (75.4) 1 -
Primary school 75 (17.3) 358(82.7) 1.55(1.07-2.29) 0.021
Secondary school 32 (8.4) 350 (91.6) 1.84(1.02-3.38) 0.042
Higher education 13 (4.6) 268 (95.4) 1.95 (0.92-4.36) 0.089
Mother's education level
illiterate 272 (22.7) 926 (77.3) 1 -
Primary school 59 (13.4) 380 (86.6) 0.96 (0.60-1.53) 0.877
Secondary school 18 (5.6) 301 (94.4) 1.90 (0.92-4) 0.085
Higher education 2(2.5) 77 (97.5) 3.90 (0.99-26.08) 0.086
Father’s Income (FCFA)
< 60,000 232 (29.5) 555 (70.5) 1 -
> 60,000 119 (9.5) 1129 (90.5) 2.36 (1.59-3.54) <0.001
Mother’'s income (FCFA)
< 60,000 273 (21.5) 996 (78.5) 1.37 (0.91-2.09) 0.129
> 60,000 78(10.2) 688 (89.8) 1 -
Type of home
Modern 58 (9.1) 582 (90.9) 1.45 (1.05-2.03) 0.025
Rural 293 (21.0) 1102 (79.0) 1 -
Sanitation at home
No 158 (31.8) 339 (68.2) 0.34 (0.23-0.50) < 0.001
Yes 193 (12.5) 1345 (87.5) 1 -
Age > 10 years * Poor sanitation at home - - 3.38(2-5.76) <0.001

conclusions

The personal hygiene of pupils in northern Cote d’Ivoire
was good. Thus girls had better hygiene than boys,
children aged 10 and above were cleaner, the more higher
the father’s education level was, and the pupil’s personal
hygiene increased. Modern housing and sanitation at home
and at school promoted good hygiene. Personal hygiene
in students therefore requires the provision of health
infrastructure both at home and at school, not to mention the
training of students. This suggests an effective involvement
of education authorities, the economy, without forgetting
the participation of teachers, parents and students.
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