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The COVID-19 pandemic has taken resources away
from combating and tracking the fungi, which
has led to outbreaks [1]. In hospitalized patients,
COVID-19 has aggravated various underlying illness-
es, leading to a rise in bacterial, viral, and fungal
coinfections. Moreover, during the pandemic, short-
ages of personal protective equipment forced medi-
cal personnel to reuse personal protective equipment
and masks, which contributed to the spread of fungi
[2, 3]. Because of high mortality rates, a lack of diag-
nostic options, rising levels of antifungal resistance,
and severe clinical manifestations, fungal infections
provide a particularly difficult challenge [4]. One such
fungal disease that causes epidemics in COVID-19 in-
tensive care units and hospitals all throughout the
world is Candida auris [5]. Therefore, Candida auris is
not an issue that occurred during the COVID-19 pan-
demic but was not appropriately recognized at the
time, as fungal coinfections were not considered in
the first line of diagnostic procedures.

According to the most recent warning published
by the Centers for Disease Control and Prevention
(CDCQ) on March 20, 2023, medical professionals are
expressing grave concern over the rapidity of Can-
dida auris. In 2016, the illness was found for the first
time in the United States, since the end of 2021,
there were 3.270 confirmed cases of infection and
7,413 confirmed cases of Candida auris carrier. The
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number of people who did not react to the medicine
that was suggested the most (echinocandins) quad-
rupled in the year 2020-2021, which was the year
when the largest number of infections was reported.
During this time span, there were also three times
as many people who were infected with the virus
and who were carriers as there were in 2019. The
early data from the CDC indicate that there were
2,377 clinical cases in 2022, which is an increase
from the number of 1,471 in 2021 [6]. Such a rapid
increase in the population of infected and carriers
raises serious concerns about the spread of the dise-
ase. It is important to keep in mind that in addition
to the individuals who are afflicted by this pathogen,
there is also an extremely high percentage of car-
riers. These individuals can serve as potential sources
of infection for the most susceptible populations, or
they can become ill themselves if there is a signif-
icant reduction in immunity. This group ought to
be watched with regard to the strains that they car-
ry, and preventative steps need to be adopted in
the form of recommendations with the purpose of
eradicating the pathogen. Because traditional phe-
notypic typing approaches were not utilized in the
search for Candida auris until very recently, one the-
ory argues that this pathogen was not discovered
until much more recently [7]. Some sources claim up
to 90% of isolates are misdiagnosed, Candida auris
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frequently goes undetected in clinical microbiology
laboratories. Problems with identification and mis-
diagnosis make combating the infection, which is
already tough to treat, even more challenging [8].
Additionally, the information that patients with Can-
dida auris constantly expel live yeast cells from their
skin, which results in the contamination of hospital
surroundings, lends credence to the rapid spread of
the pathogen. This information demonstrates that
patients with Candida auris contribute to the rapid
spread of the pathogen.

Both Candida auris and SARS-CoV-2 were found
in a hospital setting, including on IV poles, bed rails,
hospital floors, windows, air conditioner ducts, and
other hospital surfaces [9]. Moreover, it has been
reported that more than 90% of the Candida auris
isolates are resistant to fluconazole (azole), however,
the degrees of resistance might vary quite a little
amongst different clades. Many investigations have
found that the minimum inhibitory concentrations
(MIC) for amphotericin B (polyene) are high, and
there is a developing resistance to echinocandins
in the isolates of several nations [10]. According to
the MIC breakpoints, a significant number of iso-
lates exhibit resistance to numerous types of medi-
cines. It has been discovered that certain Candida
auris isolates from the United States are resistant
to all three kinds of antifungal medication. In the
United States, around 90% of Candida auris isolates
tested positive for resistance to fluconazole, approx-
imately 30% of Candida auris isolates tested positive
for resistance to amphotericin B, and less than 5%
of Candida auris isolates tested positive for resist-
ance to echinocandins. These percentages can con-
tain numerous isolates from the same person, and
they might shift as more isolates are examined
and analyzed [11]. As a result of Candida auris, it
is essential to research and develop new antifungal
medications, as those already available may soon
lose all effectiveness against this fungus. In most
cases, the fungus does not pose a risk to people
who are healthy. Individuals with a weakened im-
mune system or those with lengthy or frequent stays
in healthcare institutions are more likely to get it.
As COVID-19 attacks the immune system severely,
leading to an increased chance of coinfections and
increased severity of other diseases, the death rate
of coinfection of COVID-19 and fungi is probably
very high. Candida auris has been linked to blood-
stream infections and even fatalities, particularly in
people with significant medical conditions who are

residing in healthcare facilities such as hospitals and
nursing homes.

The most typical signs and symptoms of a Can-
dida auris infection include a high temperature,
chills, sweating, and a decrease in blood pressure.
Patients of all ages, from premature newborns to
the elderly, have been discovered to be infected with
various pathogens [12]. Pregnant women also have
a weakened immunological response making them
potentially susceptible to infection with Candida
auris. Nevertheless, there have been no reports of
infection during the pregnancy. The Candida auris
infection has a general death rate of 52.5% across
the board. The global numbers range from 30 to
59%, while 30-72% of patients pass away due
to nosocomial illnesses. Tracheotomy, enteral nu-
trition, insertion of a venous, urological, or hemo-
dialysis catheter, and stoma are all procedures that
increase massively mortality. This percentage is at
its maximum when numerous antibiotics are be-
ing administered (84.3%), when the patient is ad-
mitted to the Intensive Care Unit (78.7%), when
they are receiving mechanical ventilation (78.7%),
and when they have comorbidities (68.5%) [13].
For this reason, Candida auris was included in the
World Health Organization (WHO) list of the most
dangerous fungi for humans. Even though fungal
infections are frequently linked to high mortality
rates, they are still not widely recognized as clinical-
ly significant etiological factors in the development
of infectious illnesses and as the primary cause of
fatalities due to these conditions. The issue of fun-
gal illnesses spreading from person to person is still
a serious worry from a health, epidemiological, and
economic point of view, despite the huge achieve-
ments that have been made in modern medicine
in recent decades. Candida auris is the most recent
example of this because it is a species that can
rapidly spread, is characterized by wide resistance
to existing antifungal drugs, and is equipped with
a large number of pathogenic factors. It represents
a significant danger to human life and health on
account of all that has been discussed thus far. With
the discovery of the pathogen in question came the
difficult task of formulating an effective plan for
combating it. There is a need for more research
on this pathogen as well as creature testing that
are both quick and accurate in order to identify it
before it gets widespread. This also applies to the
possibility of self-testing procedures, as was in the
case of COVID-19, and which will enable contact
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with individuals or relatives of patients to be able
to swiftly identify the illness [14, 15]. In addition,
in order to prevent the further spread of illness, it is
essential to develop and implement care and isola-
tion guidelines.
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ABSTRACT

INTRODUCTION: The mass gathering events are becoming a big source of concern among public health
practitioners. These events can affect a population’s health in different ways. The study aimed to identify
mechanisms associated with morbidity and mortality in mass gathering (MGs) events.

MATERIAL AND METHODS: This is a qualitative study that was conducted under a phenomenological ap-
proach. The study population included 21 people who were hospitalized due to injuries in the mass gathe-
rings. Data collection was conducted through semi-structured and in-depth interviews.

RESULTS: A total number of 21 interviews were conducted in this study. Participants included 17 males and
four females. Thematic analysis was used to identify 21 different themes and the themes were classified into
five main areas. These five areas include Individuals’ unpreparedness, unprepared relief organizations, lack
of proper response plans, and risky behavior and psychological reactions.

CONCLUSIONS: The lived experiences of MGs victims showed that they need to be better educated at the
community level about the potential MGs' health risks. One of the most effective measures to reduce mor-
tality in the MGs is risk governance. Risk governance must be a national policy and priority at the time of
holding large gatherings.

KEY WORDS: mass gathering; injury; public health; prehospital care; emergency nursing; emergency medical
services

Disaster Emerg Med J 2023, 8(2): 64-70

INTRODUCTION
Mass gathering is a phenomenon that a large num-
ber of people (depending on local circumstances,
usually up to 25 000 people) gather in a specific loca-
tion for various purposes, such as entertainment and
sporting events, festivals, political and social cam-
paigns, memorials, and religious ceremonies. Mass
gatherings have time limits. They can gather people
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from various communities or even countries when
they become multicultural [1].

Historically, mass gatherings occurred in the form
of sports, political and religious events at different lo-
cations in the world and sometimes they came along
with many lost lives and injuries [2]. In particular,
mass gathering disasters take place during religious
ceremonies, including Haj in Mecca and Arbaeen in
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Irag [3]. In the West, the term “mass gathering”:
was initially used for gatherings such as football
matches and concerts [4]. Also, India, as a country
with a large population is the host of many religious
mass gatherings [5]. Mass gatherings can be prone
to man-made and natural incidences. Therefore,
serious attention and planning are required before
holding these types of gatherings. According to
statistics, religious ceremonies have been the most
hazard-prone events [6, 7.

Potential health risks in these events included;
extreme weather-related illness, food and water-
-related diseases, communicable incidents and trans-
portation accidents, injuries, and deaths especially
those related to across-the-border gatherings [8, 9].

In recent decades significant numbers of mor-
bidities and mortalities have been caused by mass
gatherings all around the world and it has attracted
international organizations such as the World Health
Organization attention to these events [2]. In many
mass gatherings that led to disasters, the population
density had reached a critical point. The critical point
is when the available space for each person reaches
less than 50 cm?. Basically, for a moving population
in a crowded area, at least 2.3 m? of space should
be considered for each person [10]. When the per
capita space reaches close to less than 1 m?, the
smooth movement of the population will slowly
downed. At a density of 50 cm? per person capacity,
space is maximized and the possibility of mobility is
very limited. In an area of less than 50 cm?, people
unintentionally push each other. At a per capita
space of 20 cm? per person, we will see the dan-
gerous force of high concentrations of people and
create stress and an unhealthy environment [3].

The mechanisms behind morbidities and morta-
lities in mass gatherings are not well investigated in
the world. Many policymakers and disaster manag-
ers do not have accurate and specific information
about methods for the prevention of health-related
hazards in mass gatherings [11]. It is necessary to
identify and develop various dimensions of this phe-
nomenon. Due to the single nature of mass gathe-
ring events, phenomenological surveys can help to
investigate victims’ experiences and to identify po-
tential hazard mechanisms.

Due to the unknown mechanism of damage in
mass gatherings as well as the increase in large-
scale mass gatherings in our country, this study tries
to investigate the experiences of injured people in
mass gatherings, to determine the dimension of this

phenomenon. It is hoped that with a more compre-
hensive understanding of the mechanism of harm
to the people in mass gatherings, the preparation
and planning will result in none or a lower number
of victims in events in the country.

MATERIAL AND METHODS
This was a qualitative study conducted under a phe-
nomenological approach. Phenomenology is study-
ing lived experiences basically. Phenomenology pays
attention to the world as lived by an individual, not
facts that are separated from human experience
[12,13].

Due to the importance of victims’ experiences in
mass gathering events and the ability of phenome-
nological studies in identifying root causes of inci-
dents, we applied the phenomenological approach
in this research [14].

The study population included all people who
were hospitalized due to injuries in mass gathe-
rings. Being over 14 years old, willingness to par-
ticipate, and having no mental retardation were
selected as the inclusion criteria. Purposeful sam-
pling accompanied by the snowball technique was
continued until data saturation was reached. Finally,
21 people were interviewed. In the present study,
data collection was done through semi-structured
and in-depth interviews. In-depth interviewing is the
researcher’s intention to penetrate the deep layers
of the interviewee’s mind and obtain true informa-
tion. The interview guide was used in this study.
A total of 21 interviews were conducted.

A total of 21 interviews were conducted in this
study. Participants included 17 males and 4 fe-
males. Participants had 3 undergraduate degrees,
6 diplomas, and 12 bachelor’s degrees. The average
age of participants was 29 years old (Tab. 1).

The duration of the interviews was between
a minimum of 13 minutes and a maximum of
1 hour and 17 minutes, depending on the inter-
viewee's willingness to continue. The interviews
were conducted individually, to help the interviewee
feel privacy while sharing their experiences.

At the beginning of each session, the interview-
er explained the aim of the present study and as-
sured participants that all data from the interviews
would remain strictly confidential. the interviewees
were asked about their anonymous demographic
information, including age, education, and. A writ-
ten agreement was obtained from each of the
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Table 1. Demographic characteristics of participants

Gender Male: 17 persons
Female: 4 persons
Education Under diploma: 3 persons

Diploma: 6 persons

Bachelor: 12 persons

Type of events Political gathering: 2 persons

Religious gathering: 10 persons

Sport gathering: 7 persons

Concert and festival: 2 persons

interviewees in order to formalize the consent of the
interviewees to participate in the interview. There
was a well-designed interview guide following with
a list of open-ended questions.

During the interview, additional questions were
asked. The interviewees were free to quit the in-
terview whenever they wished. Data analysis was
made possible for research based on data collection
through selected questions and axes. The interviews
were recorded and transcribed, and the sentences,
phrases, and quotations that indicated people’s un-
derstanding of the phenomenon were identified. In
the next step, the researcher used important phrases
to categorize the meanings that led to the achieve-
ment of the sub-themes. These sub-themes were
also used to write about what the participants ex-
perienced in covering the themes. Eventually, the
themes were covered in a wider range called do-
mains. The Collaizi method was used to interpret and
analyze the information obtained in this section [15].
To validate the information obtained, the partici-
pants were referred to and their compliance with
the information was ensured.

RESULTS
By analyzing the study findings and coding the in-
formation, 21 different themes were identified by
the research team, and the themes were classified
into five main areas. These main areas include; psy-
chological reactions were unpreparedness of indi-
viduals, the unpreparedness of relief organizations,
lack of proper planning for response, and risky beha-
viors. The first area identified was the area of psycho-
logical reactions, which included the three themes
of fear of death, lack of access to relief workers, and
lack of access to healthcare facilities. Almost all par-

ticipants in the study stated that their first reaction
to the incident was fear of death and fear of the
unavailability of relief workers and medical staff. For
example, participants stated that:

"I could feel too much pressure on my chest.
| was scared. My heart was pounding. Every time
| looked, there were no emergency-response wor-
kers.” (P 5)

“I knew my leg bones were broken and | was
bleeding heavily. The ambulance was 50 meters
away. | asked for help, but the emergency-response
workers could not speak because it was so crowded
around me that no one could move. | was pan-
icked.” (P 11)

The areas of unpreparedness of individuals in-
clude four themes lack of education to the commu-
nity, lack of attention to overcrowding, low risk per-
ception, and physical condition of individuals. Vic-
tims of mass gatherings generally criticized their
unpreparedness and always blamed themselves for
part of the incident.

"I could not believe that the crowd could both-
er me like this. Although | did not push hard, the
crowd pressure was very high.” (P 1)

"Our people do not know how to watch games
together. They get stuck soon. When the game is
over, everyone just rushes out. They do not think
that maybe someone has a weak body, maybe
someone is crushed under their arms and legs.” (P 8)

“I have never watched TV. Teach me how to take
care of myself in gatherings. They all advertise that
more people should come to the gatherings. The
body should not care a bit about people’s health.”
(P10)

The victims of the mass gatherings in various
ways pointed to the underprepared of the relief
organizations, especially in the absence of escape
routes. They always blamed the congestion on relief
organizations’ workflow.

"We were stuck in the corner of a three-meter
wall. The pressure of the crowd was on the walls. The
authorities should have thought beforehand and un-
derstood the possible pathways of the moving crowd
and plan it for the best option. If people get stuck,
they cannot escape anywhere.” (P 3)

“There were some soldiers next to us who were
very scared. There was nothing they could do. Nei-
ther the emergency forces nor the Red Crescent
staff. Whatever we shouted, we took the injured out
of the crowd, and they did not move. | mean, not
knowing anything to do in such situations.” (P 19)
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Another important but neglected area was
the lack of proper planning for the response. In
this area, there are a number of problems, such
as a lack of quick alert systems, poor population
management, poor food distribution, a lack of
emergency-response workers, a lack of attention to
food quality, and no evacuation plans, poor com-
munication systems, and differences between or-
ganizations.

“I do not know if the emergency services were
having tea or doing anything else, but there was
no word from them. We were all busy watching
the game. we were suffocating here. Nothing was
happening.” (P17)

One of the participants, who had an accident
due to the crowd during the food distribution said
that the food truck reached the crowd and went to
it. “I hardly got hit by the car. | went up from the
side of the car. The one who was already on the top
fell down”. (P10)

An interviewer from the experience of communi-
cating with relief personnel said that (P21): “I went
to one of the rescue staff and told him that the
crowd should not move, otherwise it will be stocked.
At that moment, a policeman came and said, ‘No,
the crowd has to go out faster, dangerous’, and he
encouraged the crowd to rush to the door, and then
the accident happened” (Tab. 2).

DISCUSSION

Mass gatherings can result in mass casualty inci-
dents. These events attracted thousands of people,
which may create more potential health problems
such as injuries, infectious diseases, accidents, and
deaths. The aim of the study was to identify experi-
ences of mass gathering victims through a phenom-
enological approach. Results showed that experi-
ences of mass gathering victims can be divided into
five categories, including mental and psychological
reactions; lack of preparedness in victims; lack of
preparedness in responsible organizations; lack
of suitable planning for response; and high-risk be-
haviors. The victims that participated in the study
were injured in various gatherings such as religious
and sports events, and political and entertainment
campaigns. The Arbaeen mass gathering is an annu-
al ceremony that gathers millions of people in Iraq.
In recent years, many incidents have occurred in the
country at Islamic gatherings, sports events, and
other religious events [16].

Table 2. Identified areas and themes

Area Theme

Psychological Fear of dying

reactions Lack of access to relief forces
Lack of access to medical facilities

Unpreparedness | Lack of education to the community

in people Lack of attention to crowd management
Low risk perception
Poor physical condition

Lack of Uneducated personnel

;iaiil?;ss There was no escape route

organizations Lack of proper ventilation

Insecurity of structures

Lack of proper | Lack of rapid alert systems
planning for Improper population management
response ———
Improper distribution of food
Shortage in relief force
Lack of attention to food quality
No plan to evacuate
Weaknesses in communication systems
Inconsistency between relief
organizations
High-risk Drug and alcohol abuse
behaviors

Get excited to reach the attractive point

Lack of access to enough medical services at mass
gathering events has been identified in various stud-
ies. Schwartz et al. [17] pointed out that medical goals
in mass gathering events are very important [18].
The goals included assessment and stabilizing peo-
ple that are injured or unwell, supporting respond-
ers; providing medical care to the local population;
using the capacity of public health and emergen-
cy medical care systems to better prepare for and
respond to hazard identification; risk assessment
and analysis; risk mitigation; planning for access to
those who demand medical services; and transpor-
tation of patients to the hospitals. A key decision
in mass gatherings is to provide healthcare services
such as PHC services and treatment of minor inju-
ries and illnesses [19]. Relief organizations, especially
EMS, are typically responsible for providing medical
services to those who are injured on a fast track but
lack the capacity to triage patients in mass casual-
ties can be seen in this organization [20]. The need
for medical services in mass gatherings depends on
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various factors, including the temperature and hu-
midity of weather, the duration of a ceremony or
event held in outdoor circumstances, the mobility
status of the crowd, the type of mass event, the
crowd mood, consumption of alcohol and drugs, the
crowd density, the geographical situation, past expe-
riences, and the demographical status of the crowd.

Lack of education in people is also an important
trigger for potential health risks in MGs. According
to studies, low-risk perception and lack of self-pro-
tection awareness affected participants’ well-being
in MGs. Participants must be well educated in hand-
washing, wearing masks, and keeping a suitable
distance from others. However, maintaining social
distance in MGs is difficult. In terms of risk percep-
tion and awareness, the people in charge of MGs
should collect information from participants before
gatherings, such as their age, gender, existing dis-
eases, level of awareness, and education level, so
that the right predictions can be made.

One of the most significant issues identified in
this study was a lack of cooperation and coordination
among respondents. Multi-authority cooperation
during the planning is important in order to ensure
seamless collaboration between the responders and
stakeholders during the event. According to previous
studies, planning for mass gatherings is necessary
for health authorities [17] and also requires inter-
organizational cooperation with police forces and
other emergency responders [21]. Previous research
demonstrated that having enough medical staff such
as first-aid providers available and the use of treat-
-and-release directives has a significant impact on
the required number of patients that are transport-
ed to a hospital and, consequently, decreases the
workload for the EMS organization and healthcare
facilities [22-26]. According to an Australian study
by Zeitz et al. [27], the increase in workload for the
rescue service in mass gatherings with a total of
5.7 million attendees in a two-year period was only
minor. The workload for rescue service consisted of
assistance in traffic control and on-call support. The
police workload was correlated with the EMS work-
load. The main determinant for the police force's
workload was the weather, while the EMS workload
had a wider range of determinants.

Surge capacity planning in human resources de-
creased the risk of health problems during MGs. The
use of adequate physicians, nurses, and emergency
technicians not only speeds up medical handling
but also prevents unnecessary dispatch of an ambu-

lance to healthcare centers [28]. Security arrange-
ments in MGs result in the prevention of injuries that
occur because of population pressure and stam-
pedes. Thus, it must be considered the route for
entrance and exit in a one-way flow. Karampourian,
who studied religious MGs, proved human resources
are essential to good preparedness and response to
these events [7]. Allocating and managing human
resources should be cost-effective, but it should
be noted that sudden changes will reduce the pro-
vision of desirable services in organizations with
minimal resources. Don't plan for the provision of
experts. This can lead to a crisis. Numerous studies
in MGs, such as the Hajj, Kumbh Mela in India, and
sports games, have demonstrated the importance of
managing and providing adequate human resources
and equipment before an event [4, 8, 29]. Previous
experience and evidence of past events can be used
to estimate the manpower and equipment needed to
provide appropriate health services during such
events. Based on studies of health infrastructure,
the size of the accumulation is a key factor in deter-
mining the level of readiness of the health system.
Inappropriate locations for gatherings, poor facili-
ties, or a lack of infrastructure and medical services
can increase the vulnerability of communities. The
remoteness of health facilities and the lack of nec-
essary road infrastructure will make medical services
and emergency assistance ineffective.

The lack of an early warning system was another
case identified in this study. According to studies in
mass gatherings, because conventional systems for
identifying people in need have problems, it is neces-
sary to consider an early warning system to identify
health problems [30]. This system can be related to
the surveillance system. Inadequate distribution of
water and food is also a risk factor in mass gather-
ings. Water and food usually attract crowds. Crowds
in water and food distribution centers pose a risk
of overcrowding and injury [31]. It is necessary for
the distribution centers of these materials to be well
distributed. Also, the low quality of the food distrib-
uted can increase the risk of poisoning and increase
the number of medical visits. In addition, in terrorist
cases, there is a possibility of more catastrophes and
mass casualties.

CONCLUSIONS
Injuries at large gatherings are a one-of-a-kind expe-
rience. Most of the responders in mass gatherings
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aren’t informed about how previous measures can
affect an individual’s health during MGs. The lived
experiences of MG victims showed that we need to
better educate at the community level about health
risks in MGs. The victims pointed out that MG risk
perception is lower than reality in the country. Com-
munity education and integration the of disaster
risk reduction strategies into social campaigns can
promote individual preparedness. At the organi-
zational level, it is necessary to plan for surge ca-
pacity and crowd management. Because Iran holds
many religious ceremonies each year, public health
measures during such events are good, but crude
management is poor. In addition, coordination and
cooperation between relief organizations is a major
challenge. One of the most effective measures to re-
duce deaths in MGs is risk governance. Risk govern-
ance is holding mass gatherings must be a national
policy and priority.
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ABSTRACT

INTRODUCTION: The re-referral of heart failure patients to the hospital is a significant health problem today
and is one of the most costly and preventable events for these patients. The present study aimed to investi-
gate the factors affecting the re-referral of patients with heart failure to the emergency department of Sha-
hid Beheshti University of Medical Sciences in Tehran in 2021. Identifying these factors can lead to the recog-
nition of patients at high risk for re-hospitalization and the design of preventive and effective interventions.

MATERIAL AND METHODS: This descriptive-correlational research was performed cross-sectionally. Ninety
patients with heart failure who were re-referred to the emergency department of Masih Daneshvari Hospital
entered the study. Sampling was done for 6 months from December 2020 to May 2021. Data collection tools
included a researcher-made questionnaire and a European self-care questionnaire for heart failure patients,
and the New York Heart Association Classification (NYHA) standard for classifying heart failure class. After
completing the questionnaires, the collected data were analyzed by SPSS23 software.

RESULTS: The results showed that age (the mean age of the participants in the study was 69.9 years), dura-
tion of disease (77.8% was six months to four years), body mass index (the mean body mass index was 27.2)
(demographic characteristics) dyspnea (78.9%), organs edema (47.8%), shortness of breath (pathological
factors), high blood pressure (54.4%), diabetes (25%), chronic obstructive pulmonary disease (11.1%), and
ischemic heart disease (3.3%), (background diseases), high creatinine (the mean 1.98), (laboratory findings),
not using beta-blockers (18.4%) and not taking angiotensin receptor blockers (18.8%) (pharmacological
agents), NYHA criteria (89% were in NYHA class 3 and 4) and self-care levels of heart failure patients (the
mean self-care score was 37.4) have a statistically significant association to re-referrals to emergency (p-
-value < 0.05).
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CONCLUSIONS: Identify patients with a high risk of hospital re-referral and decrease additional costs imposed
on care centers by recognizing the factors influencing the re-referral of patients with heart failure and design
preventive and effective interventions. So, it is possible to increase the patient’s self-care level while reducing

the number of re-referrals.

KEY WORDS: re-referral; heart failure; patients; hospital cooperation; Iran

INTRODUCTION

Heart failure is a complex clinical syndrome that re-
sults from functional or structural dysfunction of the
ventricular or extracorporeal filling, leading to clin-
ical symptoms such as dyspnea, fatigue, and signs
of respiratory failure such as edema and pulmonary
rale [1]. Besides, this disease is considered one of
the most common chronic diseases worldwide and
is the final stage of many cardiovascular diseases
[2-4].

Today approximately 26 million patients are
diagnosed with heart failure worldwide, and this
number is likely to increase by 25% in 2030 [5]. Ac-
cording to the Centers for Disease Management, the
number of people with heart failure in Iran is about
3,400 per 100,000 [6]. Despite significant advanc-
es in diagnostic evaluations and therapeutic inter-
ventions, heart failure is a condition characterized
by disability, mortality, and high economic burden
[7-9]. According to the American Heart Association
(AHA), about 7.3% of all deaths from cardiovascular
disease are due to heart failure. Studies in Iran have
also shown that cardiovascular disease has the high-
est mortality rate compared to other diseases. The
5-year mortality rate has been reported to be 45% in
women and 60% in men [6, 10, 11]. Still, according
to the AHA, the prevalence of heart failure between
2012 and 2030 is expected to increase by 46%. So,
patients with heart failure will be under 65, and
they will have a 6 to 9 times higher risk of sudden
death [12].

Heart failure is a significant cause of economic
costs in many parts of the world. The main costs are
related to referring and hospitalization, followed by
medications and social support [13-15]. The ad-
missions and returns of these patients to the hos-
pital are critical health problems today. Despite the
advances in political management and numerous
studies predicting the re-occurrence of heart failure,
it is estimated that more than 50% of patients with
heart failure return to the hospital within six months
of discharge due to disease-related conditions. Also,
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one in five patients with heart failure will return
to the emergency room after discharge. Moreover,
a re-emergence of heart failure 18 to 24 months
after discharge is a poor prognosis for the patient
[16-18].

Health care for patients with heart failure occurs
mainly in healthcare centers. When these patients
need immediate treatment due to the worsening of
their symptoms [19, 20], emergency departments
are the first line of communication between the
patient and the health care system and the patient’s
main entrance to this system. Due to the unique
nature of functional processes in terms of complex-
ity and the number of patients, the emergency has
an essential role in reducing mortality and restor-
ing health and satisfaction [21]. Overcrowding in
the emergency department is a severe problem
in the healthcare system worldwide. Recognizing
the causes of this problem will probably decrease
the number of patients and improve care quality [22].

Decrease re-referrals to hospitals and emergency
rooms after patient discharge is a priority for poli-
cymakers, healthcare leaders, and physicians. This
reduction is recognized as one of the health care
indicators in the United States [23]. The unneces-
sary use of these resources influences the quality of
services provided to patients and the effectiveness
of the discharge process. To achieve positive effects
on the clinical outcomes reported by patients, heart
failure management programs have been developed
[24-26].

Despite the number of studies about the rate
of re-referrals and hospitalization of heart failure
patients, little is known about the cause of returns
and re-referrals to the emergency room. Interven-
tional studies inside and outside the hospital have
been able to identify factors that decrease the risk
of re-hospitalization in heart failure. In general, the
reasons for returning to the hospital are divided
into three general categories: 1 — Factors related
to health care: such as health and subsets of health
care; 2 — Factors related to the patient: includ-
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ing social and family environment and adoption of
treatment measures; 3 — Disease-related factors:
such as its natural progression or a combination of
all of them [27]. While some of these factors may
be avoidable and controllable, the factors related to
heart failure are not consistently controlled. Iden-
tifying these factors can help identify patients at
high risk for re-hospitalization and design effective
preventive interventions [28, 29].

Nursing participation is a comprehensive dimen-
sion of disease management programs for heart fail-
ure and a vital component of this intervention. Some
studies have found that a multidisciplinary approach
to disease management reduces the duration of
hospitalization, and the rate of admission and re-
-referral improves the quality of life and increases
patient survival [30-32]. Nurses have a special place
as members of the health team. Their understanding
of heart failure patients’ re-referral helps develop
a strategy to prevent the possibility of re-referral and
thus better use of resources and cost maintenance.

To improve heart disease management, it is neces-
sary to understand the factors associated with
re-referral [29, 33, 34]. Recognition of these factors
plays an essential role in increasing the life expectan-
cy of patients while identifying the unmet medical,
educational, and psychological needs of patients,
which will reduce their re-referral rate [34]. There-
fore, this study was conducted to investigate the
factors related to emergency re-referral in patients
with heart failure in the selected hospital of Shahid
Beheshti University of Medical Sciences in Tehran.

MATERIAL AND METHODS

Study design

This descriptive-correlational research was per-
formed cross-sectionally. The research population
includes patients with heart failure referring to the
selected hospital emergency department of Shahid
Beheshti University of Medical Sciences in Tehran.
Sampling was done for 6 months from December
2020 to May 2021 Accordingly, based on the Hey-
dari et al. study [35], the sample size was estimated
to be 81, including the possibility of 20% sample
loss. Ninety patients with heart failure were selected
and studied as available samples which were qual-
ified and referred to the emergency room of Masih
Daneshvari Hospital. Inclusion criteria: the ability to
answer questions, age over 55, at least six months

after diagnosis, congestive heart failure grade 2 or
3 or according to the New York Heart Association
(NYHA) classification, and absence of mental prob-
lems such as Alzheimer’s and mental retardation. Af-
ter obtaining a Shahid Beheshti University of Medi-
cal Sciences license, they referred to the research
fields. Sampling began in this center after introduc-
ing and obtaining permission from the competent
authorities of Masih Daneshvari Hospital. At the
beginning of the study, the patient was informed
about the research, and the confidentiality of the
questionnaire information was emphasized. Data
collection tools included a researcher-made ques-
tionnaire and a European self-care questionnaire for
heart failure patients, and the NYHA standard for
classifying heart failure class.

Statistical analysis

After completing the questionnaires, the collected
data were analyzed using SPSS23 software. Descrip-
tive statistical tests were used to analyze the fre-
quency of data and determine the factors affecting
patients’ re-referral. Independent parametric T-tests,
one-way analysis of variance, and nonparametric
Spearman correlation tests were used.

The tools used in this study included the fol-
lowing three questionnaires: Questionnaire related
to patient information, NYHA criteria for classifying
heart failure and severity of illness and European
self-care questionnaire for patients with heart failure.

Questionnaire related to patient information

According to previous studies, this questionnaire

examines patients with heart failure in 5 dimensions:

— Demographic dimension: Demographic
characteristics of people were measured, in-
cluding age, sex, marital status, income status,
insurance status, employment status, level of
education, patient referral, caregiver, heart fail-
ure detection time, body mass index, and body
surface area.

— Pathological factors: The pathological caus-
es of the patient’s re-referral to the emergency
room were evaluated, including dyspnea, weak-
ness, lethargy, chest pain, general body pain,
limb edema, shortness of breath, and fever,
cough, abdominal asthma.

— Background diseases: Background diseases
were examined along with heart failure, includ-
ing cases such as acute coronary syndrome,
heart attack, open-heart surgery, chronic
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obstructive pulmonary disease, having a pace-
maker, atrial fibrillation heart rhythm, periph-
eral vascular disease, diabetes, hypertension,
stroke, malignancies, hyperlipidemia, anemia,
gastrointestinal diseases, chronic renal failure,
dialysis, pneumonia, asthma, ischemic heart
disease, pleural effusion, and pulmonary em-
physema.

— Pharmacological factors: The patient’s medi-
cations were questioned based on group therapy
and included the following: beta-blockers, renin-
-angiotensin system inhibitors, diuretics, nitrates,
statins, insulin, calcium channel blockers, and
alpha-receptor inhibitors.

— Laboratory and paraclinical findings: The
laboratory findings were available to patients
(blood sugar, biochemical tests, liver tests, arterial
blood gas results), and findings from echocar-
diography were evaluated (ejection fraction and
pulmonary vein pressure).

The validity of the questionnaire was confirmed
by experts and was given to professors and 10 pa-
tients with heart failure to determine the reliability
of the questionnaire, and its overall reliability was
estimated at 0.73.

NYHA [36] criteria for classifying heart failure

and severity of illness

The New York Heart Association has divided heart

failure into four categories based on the amount of

activity that causes these symptoms:

— Class one: The patient performs regular physical
activity without causing fatigue, dyspnea, palpi-
tations, or chest pain. Lack of lung congestion or
peripheral blood pressure, the patient is asymp-
tomatic. There is no limit to daily life activities,
and the prognosis is good.

— Class two: The patient has low limitations in
daily life activities. The patient does not report
symptoms during rest but will experience symp-
toms with increased physical activity. The rale
and S3 murmur may be heard at the base of the
lungs, and the prognosis is still good.

— Class three: The patient has clear limitations in
daily life activities. The patient feels comfortable
at rest but suffers from dyspnea with less activity
than usual, and the prognosis is poor.

— Class four: The patient also has symptoms at
rest, which is a sign of heart failure, and the
prognosis is poor.

European self-care questionnaire for patients
with heart failure

The European questionnaire on the self-care behavior
of patients with heart failure was developed by Jaras-
ma et al. [37]. The questionnaire has 12 items. Fur-
thermore, the items are based on a five-point Lik-
ert rating: that is totally true 1 point, that is true
2 points, to some extent 3 points, that is not true
4 points, and not at all 5 points. This questionnaire’s
overall score was calculated by adding the scores of
all items together. The score range will be between
12 to 60. Scores between 12 and 28 were consid-
ered good, 29 and 44 average, and 45 and 60 poor.
The lower the score obtained in this questionnaire,
the better the self-care behavior level of people and
vice versa. The formal and content validity of the
self-care questionnaire in Khoshtarash et al. [38]
research was approved by ten nursing and midwifery
professors. Its reliability was calculated at 0.71 by
Cronbach’s alpha method.

Ethics considerations

This study was drawn from a research project
(No. IR.SBMU.PHARMACY.REC 1397.095) sponsored
by the Deputy of Research and Technology at Sha-
hid Beheshti University of Medical Sciences. Partici-
pants were aware of the purpose of the study and
provided informed consent prior to accessing the
questionnaire and participated voluntarily. No com-
pensation was provided, and all collected data was
stored securely.

RESULTS

Sociodemographic profiles results of the data anal-
ysis from the questionnaire related to patients’ in-
formation and the European self-care questionnaire
for heart failure patients, and the NYHA standard for
classifying heart failure class, showed that most of
the participants were men (62.2%), married (76.7%),
and had primary education (24.4%). The duration of
diagnosis in the majority (77.8%) was six months to
four years. Meanwhile, most of the samples (90%)
were in Classes 3 and 4 of the American Heart As-
sociation. The mean age of the participants in the
study was 69.93 years, the mean body mass index
was 27.25, and the mean number of emergency
referrals was 11.33.

Most participants (78.9%) re-referred to the
emergency room due to dyspnea followed by hands
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and feet edema (47.8%) and 25.6% by chest pain.
Cough, palpitations, and nausea are other common
symptoms that have caused CHF patients to re-refer
to the emergency room. Some symptoms such as
loss of consciousness, imbalance, and dizziness were
not reported in any samples.

Among the background comorbidities, most pa-
tients with heart failure who participated in the study
had high blood pressure (54.4%). Cardiac angio-
plasty (34.4%) and diabetes mellitus (25%) also ap-
peared, and other background diseases associat-
ed with heart failure include chronic kidney failure,
smoking, hypothyroidism, and heart attack.

The frequency of patients with different drugs
shows that most samples participating in the study
(67.7%) use beta-blockers. Followed by antiplate-
let drugs, diuretics, and booster medications. Insu-
lin and levothyroxine were also evaluated as diabe-
tes and hypothyroidism were among participants.

The minimum ejection fraction of participants
of the study is 10%, and the maximum is 65%. In
terms of blood sugar, the mean blood sugar in par-
ticipants was 131.76. Other important biochemical
experiments that influenced the study results are
given in Table 1.

In addition to Table 1 shows the demographic
and self-care characteristics of patients with heart
failure referred to Masih Daneshvari Hospital. The
minimum self-care score is 23, the maximum is
50, and the average self-care score is 37.44. Only
6.7% of the participants had an excellent self-care
score. Most patients with heart failure who were re-
-referred to the emergency room of Masih Danesh-
vari Hospital (83.3%) had a moderate self-care score.

In relation to related laboratory and paraclinical
factors, since the distribution of data was normal,
Spearman’s non-parametric test was used to corre-
late them with re-visits, and the results showed that
only creatinine of heart failure patients has a statis-
tically significant relationship with their re-visits. The
results of the data analysis are shown in Table 2.

The result of the study showed that some of the
factors raised in the questionnaire can have a di-
rect effect on emergency re-referral in patients with
heart failure, which is shown in Table 3.

DISCUSSION
The study results showed that some of the factors
mentioned in the questionnaire could directly affect
re-referral, which is fully shown in Table 1. In the results

Table 1. Questionnaire related to information

of heart failure patients re-referred to the
emergency room of Masih Daneshvari Hospital

Demographic specifications

Age (average) 69.9
Body mass index (average) 27.2
Body surface area (average) 1.9
Emergency re-referrals (average) 11.5
Gender
Man (frequency) 56 62.2
Woman (frequency) 34 37.8
Marital status
Married 69 76.7
Single 5 5.6
Dead spouse 16 17.8
CHF diagnosis time
Less than 6 months 4 4.4
4 months to 4 years 70 77.8
More than 4 years 16 17.8
NYHA classification
1 class 2 22
2 class 7 7.8
3 class 40 44.4
4 class 41 45.6
Income
Enough 25 27.8
Somewhat enough 46 51.1
Insufficient 19 211
Level of education
Illiterate 18 20
Elementary 22 24.4
High school 14 15.6
Diploma 17 18.9
University 19 211
Pathological factors Number | Percent
Dyspnea 71 78.9
Chest pain 23 25.6
Limb edema 43 47.8
Shortness of breath 3 33
Palpitations " 12.2
Fever 2 2.2
Cough 14 15.6
Abdominal ascites 4 4.4
Nausea 11 12.2
Background comorbidities
Acute coronary syndrome 2 2.2
Heart attack 16 17.8
Coronary artery angioplasty 31 344
75
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Table 1 (cont.). Questionnaire related to

information of heart failure patients re-referred to
the emergency room of Masih Daneshvari Hospital

Table 1 (cont.). Questionnaire related to

information of heart failure patients re-referred to
the emergency room of Masih Daneshvari Hospital

Open heart surgery 2 2.2 INR 1.45 0.44
Chronic obstructive pulmonary 10 1.1 PT 15.41 2.9
disease PTT 3578 | 95
Blood pressure 49 54.4
Diabetes 25 27.8 BS 13176 09,6
Pacemaker 6 9.7 HCO3 2256 33
Stroke 1 11 PaCO2 44.44 59
Chronic renal failure " 12.2 PH 7.39 0.06
Dialysis 3 33 Para clinical agents
Pulmonary embolism 4 4.4 Ventricular ejection fraction 38.67 11.6
Pleural effusion 5 5.6 Pulmonary vein pressure 46.34 10.7
Malignancies 3 33 Self-care agent
Addiction 3 3.3 Selleeaie
Smoking 18 20 Good 6 6.7
Hypoth'yr0|d|sm . 9 10 Medium 75 33
Ischemic heart disease 7 7.8
— Weak 9 10
Medicinal agents
Beta-blockers consumption 60 66.7 INR—lthelinternationaI normalized ratio; PTfprolhrombin time; PTT — partial throm-
boplastin time; BS — blood sugar; HCO3 — bicarbonate/hydrogencarbonate; PaC02
Taking angiotensin receptor blockers 37 411 — partial pressure of carbon dioxide; PH — potential of hydrogen; CPK — creatine
. . . phosphokinase; CK-mb — creatine kinase-MB; Na — Na sodium; K — potassium;
Usmg ang|0ten5m I receptor 38 422 Ca — calcium; LDH — lactate dehydrogenase; Alk.p — alkaline phosphatase; AST —
antagonists aspartate aminotransferase; ALT — alan?ne transaminase; WBC — white blood cells;
Diuretics consumption 61 67.8 si(sls;ered blood cells; Hb — hemoglobin; Pt — platelets; PAP — pulmonary artery
Digital consumption 30 333
Statins consumption 37 411
Nitrates consumption 19 211 of this study, most patients with heart failure (77.8%)
Insulin consumption 15 16.7 were re-referred to the emergency department
Alpha-blockers consumption 6 6.7 more than six times. Comparing, Heydari et al. [35]
Calcium channel blockers 1 12.2 found that 57% of heart patients were hospitalized
consumption again. Bhatia et al. [39] study, the re-referral rate of
Taking consumption 9 10 heart failure patients during the six months after dis-
Antiplatelet drugs consumption 64 /1.1 charge was 61.8%. Dharmarajan’s et al. [40] study
Laboratory factors Average 33?;?::‘ reporteq that the re-referral rate in patients with
heart failure was 24.8%. In the Hamner et al. [41]
Urea 76.03 64.1 study, performed retrospectively, 40% of heart fail-
Creatinine 1.98 1 ure patients were re-admitted six months after the
CPK 81.13 /0 first hospitalization.
CKmb 19.81 8.6 In contrast, the percentage of patients with
Na 13551 | 338 heart failure in European countries was lower than
K 4.19 0.61 in the research conducted in Iran. Perhaps more
Ca 9.33 0.97 advanced medical centers and more attention to
LDH 285.12 | 1934 home care systems in Western countries can be
Alk.p 303.54 | 265.7 attributed to this difference. In the case of demo-
AST 33.2 38.6 graphic factors, the study results showed three age
ALT 48.7 110 variables, body mass index, and duration of dis-
WBC 8.84 3 ease diagnosis as factors related to re-referral. No
RBC 452 0.70 study has been found on the duration of the dis-
Hb 12.60 2.1 ease and its relationship to re-referral, but it can
Plt 209.24 99.3 be argued that the longer the duration of heart
76 www.journals.viamedica.pl
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Table 2. Results of quantitative variables correlation in the study with re-referrals based on the Spearman test

Variables Re-referral
The correlation coefficient Significance level

Body area level -0.017 0.87
Ejection fraction rate (EF) -0.022 0.83
PAP -0.175 0.09
Urea 0.009 0.93
Creatinine 0.042 0.00
CPK -0.116 0.27
Sodium -0.121 0.25
Potassium 0.024 0.82
Calcium 0.008 0.94
LDH -0.095 0.37
Alkaline phosphatase -0.085 0.42
AST 0.031 0.77
ALT -0.147 0.16
White blood cells 0.017 0.87
Red blood cells 0.016 0.88
Hemoglobin 0.059 0.58
Platelet -0.059 0.58
PT 0.022 0.83
PTT 0.085 0.42
INR -0.106 0.32

INR — the international normalized ratio; PT — prothrombin Time; PTT — partial thromboplastin time; BS — blood sugar; HCO3 — bicarbonate/hydrogencarbonate; PaC02 — partial
pressure of carbon dioxide; PH — potential of hydrogen; CPK — creatine phosphokinase; CK-mb — creatine kinase-MB; Na — Na sodium; K — potassium; Ca — calcium; LDH — lactate
dehydrogenase; Alk.p — alkaline phosphatase; AST — aspartate aminotransferase; ALT — alanine transaminase; WBC — white blood cells; RBC — red blood cells; Hb — hemoglobin;
Plt — platelets; PAP — pulmonary artery pressure

failure, the patient has more time to refer. Differ-
ent studies have shown different results regard-
ing age. In some studies, age has been suggested
as a strong predictor [42-44]. However, in other
studies, such as the study by Roohani et al. [45],
there is no significant statistical relationship be-
tween re-referral and re-hospitalization with age.
Explaining whether age can be statistically related to
the number of re-referrals, it can be examined that
with increasing age, heart rate decreases.

On the other hand, the elderly are more prone
to disease progression. Therefore, age can affect
re-referrals. Regarding the body mass index and
its relationship to re-hospitalization, the results of
Hekmatpour et al. and the Ravi Shah study also
showed that body mass index effectively re-hos-
pitalization of patients with heart failure [46, 47],
and is consistent with the results of the pres-
ent study. In the Arora study, the results showed
that obesity is one of the factors influencing re-

-hospitalization [48]. Obesity in patients with heart
failure can add extra pressure to the heat load and,
therefore, be more effective in their re-referrals to
medical centers. Another variable examined con-
cerning re-referral was the American Heart Asso-
ciation’s classification of heart failure. The study
results showed that the NYHA classification level
was consistent with the re-referral of heart failure
patients [49].

The results showed a statistically significant rela-
tionship with re-referral, consistent with some stud-
ies, including the Farasat. The results showed that
most participants were referred to the emergency
room due to dyspnea, followed by Hands and feet
edema. In contrast, in the Retrum study, limb edema
and shortness of breath were reported as the most
common causes of re-referrals in patients with heart
failure [50]. Gheorghiade’s study also showed that
orthopnea (dyspnea while lying down) is one of the
main factors in the re-referrals of patients with heart
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Table 3. Factors associated with emergency
re-referral in patients with heart failure

Demographic factors

Age

Body mass index

Diagnosis time

Pathological factors

Dyspnea

Limb edema

Shortness of breath

Factors related to background diseases

Blood pressure
Diabetes

Chronic obstructive pulmonary disease

Ischemic heart disease

Laboratory and para clinical agents

High creatinine

Medicinal agents

Not using beta-blockers

Not taking angiotensin receptor blockers

Self-care level

Poor self-care level
NYHA classification
Classes 2 and 3 based on the NYHA classification

failure [51] and is consistent with the results of the
current study. Also, in a study by Heydari et al. [35],
some patients were re-hospitalized for more than
one underlying cause. Others were re-referred due
to the exacerbation of the disease (with symptoms
such as chest pain, dyspnea, palpitations, edema,
weakness, and lethargy). So, patients with heart
failure experience many symptoms due to the inef-
ficiency of the heart system; and dyspnea and limb
edema are the most common symptoms. Examining
the causes of early recurrence in patients with heart
failure, Muzzarelli et al. [52] showed that angina,
limb edema, and dry cough were associated with
re-referrals of these patients.

Furthermore, Moser [53] showed that 94.4% of
heart failure patients had shortness of breath during
the month after discharge, 81.7% reported some de-
gree of limb edema, and 88.7% reported fatigue dur-
ing the day. According to this study and other similar
studies, pathological symptoms associated with heart
failure are considered one of the leading causes of
these patients’ re-referrals, including dyspnea, limb

edema, and fatigue. Therefore, more attention to
the control of these symptoms can moderate the
re-referral and re-admission of these patients.

When the heart cannot function correctly, it af-
fects other systems in the body, including the lungs,
nerves, kidneys, and other organs. On the other
hand, defects in any body system can affect the
severity of symptoms associated with heart failure,
so paying attention to background diseases and
heart failure is fundamental in re-referrals and plays
an essential role in treatment plans. The current
study results showed that chronic obstructive pul-
monary disease, hypertension, diabetes mellitus,
and ischemic heart disease are the four most com-
mon background diseases affecting the re-referral of
patients with heart failure. In a study, Lim at al. [42]
showed that chronic obstructive pulmonary disease
and hypertension could affect the re-referral of pa-
tients with heart failure. However, ischemic heart
disease and diabetes mellitus did not predict re-
-referral, which contradicts the results of this study.
In Aranda’s et al. [54] study, background diseases,
high blood pressure, and diabetes mellitus had a sta-
tistically significant relationship with the re-referral
of heart failure patients six to nine months after dis-
charge. However, it should be noted that chronic ob-
structive pulmonary disease has not been considered
in this study. In Pierre-Louis’s [55] article, diabetes
mellitus and chronic obstructive pulmonary disease
have been cited as the leading causes of heart failure
patients’ re-referral to the hospital. However, high
blood pressure did not have a statistically significant
relationship with re-referrals. In Western countries,
healthcare systems are more focused on prevention
and treatment at home. Maybe high blood pressure
has no significant relationship in this study because
the factor influencing the re-referral of patients with
heart failure was poor health care in Iran. No atten-
tion is paid to home care and prevention principles
in this treatment category. Based on the results of
this study and other studies, it can be concluded that
the background diseases associated with chronic ob-
structive pulmonary disease, hypertension, and dia-
betes mellitus are the major causes of patients with
heart failure re-referrals to medical centers. There-
fore, these centers and relevant specialists should
consider the control of these diseases.

The goal of drug therapy in patients with heart
failure is to prevent exacerbation of the disease,
improve the heart’s contractile strength, and re-
duce the pressure on the heart. Medications such
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as beta-blockers, angiotensin receptor blockers, and
digoxin are among the drug groups used. Suppose
medication is prescribed based on the level of heart
failure. In that case, better treatment will undoubt-
edly be given, and the subsequent side effects will
be diminished, and a decrease follows this in re-
-referrals. The association of medications with
re-referral was assessed. The current study results
showed that most samples received beta-blockers,
angiotensin receptor inhibitors, and diuretics.

On the other hand, the T-test results showed
a statistically significant relationship between the
re-referral of patients with prescription or non-
-prescription beta-blockers and angiotensin receptor
inhibitors. In this way, patients with heart failure
who did not receive these drugs had a higher av-
erage refer to the emergency room. Similar studies
were reviewed: in Moser’s study [53], the consid-
ered samples (79%) used beta-blockers, and 77% of
them received ACEI, which confirms the present re-
sults. Lim et al. [42] showed that the administration
of beta-blockers and angiotensin receptor inhibitors
after discharge was significantly statistically associat-
ed with re-referrals in patients with heart failure and
is consistent with the current results. Pierre Louis
et al. [55] concluded that prescribing beta-blockers
and ACEls did not have a statistically significant
association with re-hospitalization, which was in-
consistent with the current study results. The results
of the Sanam et al. [56] study showed that pre-
scribing ACEI after discharge reduced the re-referral
of patients with heart failure. Setoguchi et al. [57]
also found that not prescribing beta-blockers after
discharge increased the re-referral rate in patients
with heart failure.

Disruption of laboratory findings, in turn, can
cause signs and symptoms that can lead to re-refer-
ral in patients with heart failure. Water and electro-
lyte disturbances, heart enzyme disturbances, and
disturbances in arterial blood gases can affect the
severity of heart failure symptoms. Therefore,
the attention and elimination of these causes and
their treatment can affect the subsequent patients’ re-
-referrals. Pearson’s correlation in Table 2 showed
that the only laboratory parameter associated with
the re-referral of patients with heart failure was cre-
atinine. Decreased cardiac function, which leads to
heart failure, will affect kidney function.

On the other hand, heart failure is one of the
main symptoms of limb edema, and now if the kid-
neys are underactive, these symptoms will intensify.

The explanation was physiological, but it is necessary
to examine the studies to prove or disprove this
claim with more substantial reasons. In the study of
Gheorghiade et al. [51], which looked at the factors
associated with re-hospitalization in patients with
heart failure, the results showed high creatinine,
high urea, sodium, and B-type natriuretic peptide
(BNP) were statistically significant in association with
re-referrals [50]. In the present study, only high cre-
atinine had a statistically significant relationship. In
the study of Muzzarelli [52], the results showed that
re-referral in patients with heart failure had a statis-
tically significant relationship with high creatinine
past thirty to ninety days after discharge.

Sodium disorders did not have a statistically sig-
nificant relationship with re-hospitalization, which
confirms the current study results [51]. Instead of
using creatinine, Pierre Louis et al. [55] used glomer-
ular filtration to relate kidney function to re-hospital-
ization. The study results showed that the lower the
kidney function, the higher the re-referral rate of pa-
tients with heart failure, which is consistent with the
results of the current study [54]. Regarding the pa-
ra-clinical findings based on extracted echocardiog-
raphy from the patient, ventricular ejection fraction
and pulmonary artery pressure did not significantly
correlate to re-referral. Muzzarelli's study showed
that the mutation ejection fraction was not consist-
ent with the re-referral of patients with heart failure
and was consistent with the current study [52].
However, the study results by Gheorghiade et al.
[51] showed that EF had a statistically significant re-
lationship to the re-referral of heart failure patients,
so that the lower the rate of ventricular mutation
ejection fraction, the lower the rate of ventricular
mutation ejection fraction, the higher the mean
hospitalization and re-referral [50].

The study results showed that the average
self-care score of patients with heart failure was
37.44. Most patients with heart failure who were
referred to the emergency room of Masih Dane-
shvari Hospital (83.3%) had moderate self-care
scores. ANOVA test revealed that the self-care status
of patients with heart failure was statistically signif-
icant when they were re-referred to the emergency
room, which means that patients who had better self-
care had lower referrals to the emergency room and
vice versa. In the study of Khoshtarash M et al. [38],
the results showed a significant statistical relation-
ship between the self-care of patients with heart
failure and hospitalization and re-referrals, which is
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consistent with the results of the current study [33].
Retrum’s study showed that good self-care alone
could not moderate re-referral, but both good and
practical self-care can moderate the number of re-re-
ferrals [50]. In his study, Ditewig et al. [58] showed
that good self-care could reduce the number of
re-referrals and even deaths of patients with heart
failure. However, it should be noted that in Western
countries, more attention is paid to increasing self-
care because most Western studies have reported
higher rates of patient self-care. However, the results
of this study and the studies that were examined
confirm the principle that more self-care in patients
with heart failure can moderate re-referrals.

Limitations

The psychological state of the research units when
answering the questions can affect the way they
answer and therefore it is considered a limitation of
the research. In this research, all the cultural-social
aspects of the patients cannot be examined, and
considering the possible impact of the cultural
and social status of cardiac patients on the occur-
rence of re-hospitalization, this issue can be con-
sidered a limitation of the research. Considering
the hemodynamic status and clinical conditions of
the patients and the many questions in the ques-
tionnaire, the assessment of the patient’s mental
status, including depression and anxiety, and its ef-
fect on re-visits could not be measured, so it should
be investigated in separate studies. The reason for
conducting the study in a hospital may reduce the
generalizability of the study results.

CONCLUSIONS
The emergency room has always been known as the
heart of hospitals and a symbol of the whole hospi-
tal. The hustle and bustle of the emergency depart-
ment can overshadow the quality of nursing care,
and planners should always keep in mind that they
need to reduce the number of emergency referrals
in the future. Patients with heart failure experience
a complex and chronic condition, and a variety of
factors can exacerbate the disease and its symptoms,
leading to re-referrals. A general understanding of
the factors and risk factors affecting the re-referral
of patients with heart failure can identify patients at
high risk of re-referral. Nurses, who have consistently
been recognized as the critical elements of health
care systems, can reduce the number of emergency

re-referrals by modifying these symptoms. This study
provides a comprehensive review of the factors as-
sociated with the re-referrals of patients with heart
failure in hospital emergencies, and planners are ex-
pected to use the results of this study in future plan-
ning of treatment systems, especially emergencies.
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ABSTRACT

INTRODUCTION: Mechanical Circulation Systems are a promising therapy for patients with end-stage of heart
failure. Left ventricular assist device (LVAD) enforces using of concomitant anticoagulant therapy. This may
lead to severe complications. LVAD patients are more and more frequent users of the emergency depart-
ment. There are several differences in cardiovascular function in these patients, as well as on examination.
Its interpretation may be challenging and result in potentially fatal conclusions. The aim of this research was
to assess the skills of paramedic students in assessing patients with LVAD.

MATERIAL AND METHODS: The study was designed as a simulation study. The aim of this scenario was to pro-
vide a full primary survey of an unconscious, spontaneously breathing person with an LVAD pump implanted.
Ten groups of paramedic students from Polish medical universities took part in this study.

RESULTS: Four teams started chest compressions unnecessarily. Of them, only one had contacted LVAD local
coordinator and discontinued after short instructions. Four teams completed the driveline and device check
and six checked only the line without moving the controller. No major errors were noted in the field of airway
assessment and management as well as assessment of consciousness, breathing, and circulation.

CONCLUSIONS: More attention should be paid to educating paramedic students in LVAD therapy. Educators
should focus mainly on differences in cardiovascular function and pay attention to complete perfusion as-
sessment. Medical simulation seems to be a good tool for assessing difficult clinical cases rarely encountered
in practice.

KEY WORDS: mechanical circulation systems; resuscitation; physical examination; simulation study; paramedics
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INTRODUCTION with HF will die within 5 years [2]. Mechanical cir-
Due to the aging population, more and more patients  culatory systems bring back hope that the quality of
suffer from heart failure (HF) [1]. Recent meta-anal- life can be restored for patients in the end-stage

yses have shown, that almost half of the patients  of this disease. Left ventricular assist device (LVAD) is
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increasingly being used in patients as a bridge to
heart transplantation or as a destination therapy [3].
Left ventricular assist device recipients create a spe-
cific group of patients. This therapy forces the use
of anticoagulation agents continuously. This in turn
increases the risk of bleeding. Gastrointestinal hem-
orrhages and intracranial hemorrhages are the most
common complications of LVAD therapy [4]. Shore
et all estimated that 16% of patients required hos-
pitalization within the first month and even 98%
in the first 2 years after implantation [5]. There
is @ number of differences in the examination of
a patient with implanted LVAD pump [6]. These
differences relate primarily to the interpretation of
the cardiovascular system examination. Blood flow
generated by an LVAD centrifugal pump is differ-
ent from the physiological. LVAD patients may be
pulseless despite adequate perfusion. Conventional
methods of assessing blood pressure, pulse, and
saturation levels may be misleading. Therefore, their
use may contribute to misdiagnosis and poor treat-
ment. European Resuscitation Council recommends
beginning chest compressions in every unconscious
person without normal respiration [7]. Chest com-
pression related injuries are usually harmless, but
also potentially life-threatening may occur [8]. The
lack of a correctly conducted primary survey, as well
as the incorrect conclusions drawn afterward, can
lead to misdiagnosis in many fields. Therefore we
believe that emergency healthcare providers must
have the appropriate knowledge to provide safe
and efficient care. However, the subject of LVAD
therapy is not discussed in the Polish paramedics
training program.

This study aimed to assess if paramedic students
can correctly conclude the results of the initial exam-
ination of LVAD patients.

MATERIAL AND METHODS
Legal aspects
According to Polish law, this study did not meet
the criteria of a medical experiment and therefore
consent from the Bioethical Committee was not
required.

Study design

The authors designed a simulation scenario. The
goal of the scenario was to correctly examine an
unconscious, spontaneously breathing patient with
a properly working LVAD device. The scenario was

run by 10 teams comprised of paramedic students
from 3 different Universities in Poland. The core
curriculum for paramedic training in Poland does
not provide LVAD skills. The simulation was carried
out during outdoor paramedic students, multi-uni-
versity joint exercise as one of the competitions. The
simulation was performed on the Baltic Sea shore.
The composition of each team was random and
students from different facilities were mixed.
The weather conditions for each team was the
same. The length of the scenario was 10 minutes.
The scenario time was counted from the moment
the team entered the room. There was only one
evaluator and one simulation technician present
during the scenario.

Simulator and devices

MegaCode Kelly (Laerdal Medical AS, Stavanger,
Norway) advanced patient simulator was used in
the study. The simulator was allowed to provide
a complete ABCDE examination including an assess-
ment of breathing, pulse, and electrocardiogram
(ECQ). All advanced airway management techniques
as well as ventilation using bag-valve-mask were
possible. Lifepak 12 defibrillator (Physio-Control,
Redmond, Washington, USA) was used to moni-
tor the patient’s heart. Vital signs of the manikin
were set as follows: ventilation rate 24/min; SpO2:
98%; heart rate: 90/min; ECG: normal sinus rhythm;
blood pressure: 0/0mmHg (undetectable), pupils:
anisocoria (left pupil dilated). The simulator was
prepared by the authors to play the role of an LVAD
patient. The HeartMate Ill centrifugal pump (Thor-
atec Corporation, Pleasanton, California, USA) was
prepared and placed in a sealed glass jar containing
water. The power line was then led through the skin
between the chest and abdomen and connected
to the controller. The controller as well as battery
supply were placed in a dedicated bag and secured
with a belt. The unit was set at 5400 rpm. A flow
rate of 2.8 I/min was provided. Sounds of the pump
humming could be heard during auscultation. The
telephone number of an LVAD local coordinator was
clearly presented on the device. Dialing this number
connected directly to another instructor playing the
role of coordinator.

Scoring form

We prepared our own scoring form for the evalua-
tion of this scenario. Performance of the following
interventions was evaluated: consciousness level,
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airway assessment, breathing assessment (includ-
ing rate, depth, auscultation, Sp0,), circulation as-
sessment [including heart rate (HR) and noninva-
sive blood pressure (NIBP), perfusion assessment
(including skin and capillary refill time), disabilities
assessment, full body exposure, contacting the LVAD
coordinator]. There were two critical errors defined:
1) initiation of chest compressions and maintaining
this decision for at least 30 seconds, 2) Cutting the
driveline. Each team was evaluated by the same
instructor.

RESULTS
All teams performed and completed the scenario on
time. Six teams did not start chest compressions. All
of them had contacted the LVAD coordinator. Four
teams started chest compressions. Of them, only
one had contacted the LVAD coordinator and dis-
continued after instructions. For the students who

took part in the study, no major errors were noted
in the field of airway, breathing, and circulation.
All teams achieved full or nearly full results in these
categories. The only exception was the perfusion
assessment, Only one team performed a full evalua-
tion. Four teams completed the driveline and LVAD
device check and six checked only the line without
moving the controller. The scoring form as well as
the exact scores for each team were presented in
Table 1.

DISCUSSION
The aim of this study was to perform an analy-
sis of paramedic students’ skills in the examination
of a patient with LVAD. This therapy is becoming
more widely used today. According to recent Euro-
pean Society of Cardiology recommendations, LVAD
should be considered as bridging or destination
therapy for patients with advanced heart failure.

Table 1. Scoring checklist and results of the study

Evaluated procedures

Team number

s |6 7]8]9]10

Examination and interventions

Assessment of consciousness
(0 for none, 1 if completed)

Assessment of airway
(0 for none, 1 if completed)

Assessment of breathing (rate, depth, auscultation, SpO,)
(0 for none, 1 for one or two items, 2 if completed)

Assessment of circulation (HR, BP)
(0 for none, 1 for one item, 2 if completed)

Assessment of perfusion (CRT, skin)
(0 for none, 2 for one item, 5 if completed)

Assessment of disabilities (glucose level, pupils, AVPU)
(0 for none, 1 for one item, 2 for two items, 3 if completed)

Exposure (driveline, alarms)
(0 for none, 1 for one item, 3 if completed)

Contact with LVAD coordinator
(0 for none, 2 if completed)

Interview with bystander
(0 for none, 1 for one, two or three questions from SAMPLE, 2 for
full SAMPLE interview)

Airway management
(0 for none, 1 for basic interventions, 2 for advanced interventions)

Critical errors

Compression started and continued for at least 30 sec.

Driveline cut

N N N N N N N

AVPU — level of consciousness scale; CRT — capillary refill time; HR — heart rate; LVAD — left ventricle assist device; N — no; NIBP — blood pressure; SAMPLE — medical interview;

Sp0, —oxygen saturation; Y — yes
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Unresponsive with absent or abnormal breathing

\ 4

Peripheral perfusion adequate?’

Do not start chest compressions.
Proceed to full ABCDE examination

Yes

N‘

LVAD works properly??

WA

Seek for other causes

Contact LVAD coordinator

__Yes | Restart LVAD and reassess perfusion

Peripheral perfusion adequate?’

No

\ 4
Start ALS protocol

FIGURE 1. Management of unresponsive left ventricle assist device (LVAD) patient with absent or abnormal breathing; ALS — Advanced
Life Support; 'assess skin colour, moisture, temperature, capillary refill time; 2check pump humming, power source, line, alarms

Kirkling et al. [9] estimated the overall; the survival
rate of LVAD patients as high as 80% in the first year
after implantation. These results are encouraging,
especially at a time when the demand for transplan-
tation is greater than the availability of transplants.

Stroke is a major cause of death in patients with
LVADs. According to the literature, about 10% suf-
fered at least one hemorrhagic stroke and one-third
of cases are fatal [10-11]. It is therefore essential,
that providers focus on ruling out stroke in any
patient with neurological manifestations, and with
altered mental status as well as unconscious.

The main role of any emergency clinician is to
provide the best possible care to every patient. The
recognition of a life-threatening condition is usually
a result of a thorough physical examination and
medical history. Assessing vital functions in a pa-
tient with an LVAD can be confusing, especially for
an inexperienced provider. There are some major
differences when examining the cardiovascular sys-
tem. This is a result of the implanted pump pro-
viding continuous blood flow. Hence, the absence
of a normal pulse, the difficulty in blood pressure
measurement, and unreliable saturation readings
should be taken into account when assessing cardi-
ovascular function.

The results of this study revealed that stu-
dents demonstrated good patient examination
skills. Nonetheless, their decisions were incorrect.
Most groups did not perform a perfusion assess-

ment. In the absence of a palpable pulse, resusci-
tation was undertaken — according to standard
protocol. During the scenario, the authors carefully
observed the students. There was widespread dis-
cussion about the doubts regarding the need to per-
form chest compressions. Some groups interrupt-
ed cardiac compressions even a few times. In our
opinion, this may be due to insufficient knowledge
or lack of experience. Although no high-quality clin-
ical trials assessing the efficacy and safety of chest
compressions in LVAD patients were published, ret-
rospective studies have shown that performing this
procedure is safe and no significant pump or inter-
nal organs are observed [12-14].

In the literature, a number of protocols for exa-
mining a patient with LVAD can be found [6]. When
analyzing these papers, one can see that the in-
dications for resuscitation are the absence of nor-
mal breathing and the absence of pump humming.
This modification of the standard algorithm, in our
opinion, requires appropriate training. It is impor-
tant to emphasize the role of assessing perfusion in
a comprehensive manner and not just by evaluating
the presence or absence of a pulse. As differences
regarding the initiation of chest compressions may
raise concerns, especially for less experienced profes-
sionals, in Figure 1 we have proposed an algorithm
that clearly presents the procedure. In this study,
only four of ten teams assessed both the driveline
and the device itself. In one of our previous pa-
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pers, we proposed a protocol to modify the entire
ABCDE survey with an emphasis also on assessing
critical technical aspects [15]. Although, as written
in the introduction, the number of patients will in-
crease, at the moment exposition of paramedics to
LVAD patients is still low. Support of the dispatcher
and medical control may be crucial for ambulance
teams. Clear information on the device and contact
with the coordinator as well as emergency reference
cards are recommended [16].

In the study by Municino and colleagues, only
4% of paramedics presented knowledge concerning
the influence of LVAD on the circulatory system and
its impact on findings in the examination. In anoth-
er study it was found that more than 40% of re-
spondents have never heard about LVAD and more
than 80% have never had any training. Interestingly,
this research was done in the USA, where the num-
ber of LVADs was relatively high with 2,500 im-
plants per year [17]. Therefore, it is to be expected
that in countries where fewer devices are used, the
level of knowledge may be even lower.

High-fidelity medical simulation is not the only
effective method of education. It is also used for
verifying new strategies of treatment, and multi-
level procedures before implementation in real life
[18, 19]. Therefore, in our opinion, training through
medical simulation also in this field is needed. Stu-
dents who took part in our study were previously
unfamiliar with LVAD devices, but knew simulation
as an education technique. By using simulation, we
were able to identify gaps in knowledge and inves-
tigate how these affect the management compliant
with standard protocols. This suggestion stands in
agreement with other authors who have studied
the feasibility of medical simulation in improving
adherence to critical processes of care and reducing
errors in management [20]. Regardless of the poor
results of most teams, we received very positive
feedback on this scenario. Participants expressed
their appreciation for this scenario, as it allowed
them to get acquainted with a previously unknown
device and algorithm.

CONCLUSIONS
More attention should be paid to LVAD patients in
the undergraduate training of paramedics. Medical
simulation may be a useful educational tool in the
implementation of previously unknown subjects and
procedures into paramedics practice.
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ABSTRACT

INTRODUCTION: Early diagnosis, control and management of hypothermia are decisive in the outcome of
burns. Various factors play a role in creating or aggravating accidental hypothermia in these patients. This
study was conducted with the aim of determining accidental hypothermia prevalence and related factors
among burned patients referred to Shahid Motahhari Hospital in Tehran, Iran in 2021.

MATERIAL AND METHODS: In this prospective observational study, 151 burn patients who were transferred
to the emergency department by EMS were selected through available sampling from February 2021 to Au-
gust 2021. Data was collected and recorded in three areas (pre-hospital, emergency ward, and burn center)
through observation and interview of patients and their relations and review of records from admission to dis-
charge. The ambient temperature and core body temperature (CBT) of the patients was measured by a calib-
rated tympanic thermometer at the time of arrival. Individual, clinical, environmental, and care variables
were investigated as factors related to hypothermia. The research data were analyzed using descriptive and
inferential statistics such as Pearson correlation, chi-score, and multiple linear regression by SPSS software
version 22. A significance level of less than 0.05 was considered.

RESULTS: Forty-seven percent of patients had a CBT of less than 36 degrees Celsius at arrival. Through mul-
tiple linear regression, 15 independent variables were entered with the backward model. Only the kind of
airway management (f = -0.296, p < 0.001), and volume of fluids received (B = 0.144, p = 0.082) were as
predicting factors for accidental hypothermia in burn patients.

CONCLUSIONS: About half of the patients were hypothermic at the time of admission. Optimizing care in
pre-hospital and burn departments and empowering the healthcare team in the assessment of burn patients,
and early detection, prevention, and proper management of accidental hypothermia are highly expected.

KEY WORDS: accidental hypothermia; burn; pre-hospital care; core body temperature (CBT); risk factors; Iran
Disaster Emerg Med J 2023, 8(2): 89-96

INTRODUCTION
With an incidence of 9 million and a prevalence
of 90 million cases in 2017, burns are considered
one of the most frequent incidents worldwide [1].
Due to the high prevalence of burns and their
unpleasant consequences, costs, and association
with high mortality, care measures should be

ADDRESS FOR CORRESPONDENCE:

based on preventing burns and their resultant
complications [2, 3].

One of the common complications of burns is
hypothermia caused due to extensive skin damage.
Various studies have reported the prevalence of
hypothermia between 34 and 79.2% [3-7]. These
patients become hypothermic during transfer to the
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burn center or during wound care [2]. Hypothermia
is expected to be associated with increased mortality
and unpleasant consequences, but the evidence is
limited in this regard [3].

Hypothermia is classified into two types:
therapeutic and accidental [8]. Accidental
hypothermia generally refers to the reduction of
CBT to less than 35 [9]. In patients with burns
and skin tissue damage, a temperature of less
than 36°C in some studies [10-13] and less than
36.5°C in others has been defined as hypothermia
[5, 14]. Hypothermia or CBT below 36°C can lead
to dangerous complications for burn patients [15].
Hypothermia is physiologically known as
hemodynamic instability, suppression of the
immune system, mild metabolism of drugs [4], and
homeostasis disorder, and it forms a deadly triad in
trauma and burns patients with blood coagulation
disorder and acidosis [4, 6, 7, 16-19].

Some studies have suggested various factors
such as cooling the burn wound at the scene,
injecting a lot of fluids, and the long distance to the
burn ward as factors involved in hypothermia [20].
Some other studies have introduced variables
such as age, gender, percentage of burn surface,
type, mechanism and degree of burn, injury
location, injury season, trauma severity, the way
of temperature measurement, rapid pre-hospital
treatment, fluid injection, endotracheal intubation,
level of consciousness, instability of the physiological
state, and the duration and the way of transfer to
the burn ward as the risk factors for hypothermia
[5, 16, 21-23].

Although hypothermia is a serious threat to pre-
hospital patients, especially injured patients [24, 25],
the evidence in this regard is limited [3]. Weak
evidence and information regarding pre-hospital
measures and guidelines [26], insufficient knowledge
of the healthcare team about hypothermia, and
neglect to implement hypothermia management
guidelines [20, 27, 28] emphasize the need for more
studies in this field. This study was conducted to
investigate accidental hypothermia and its related
factors among burn patients referred to Shahid
Motahari Hospital in Tehran.

MATERIAL AND METHODS
This prospective observational study was conducted
on eligible burn patients referred to Shahid Motahari
Hospital in Tehran. Before being conducted, this

study obtained permission from the Research Ethics
Committee of Zanjan University of Medical Sciences
(IR.ZUMS.REC.1399.183).

Data were collected from patients referring to
Shahid Motahari Hospital in Tehran. This hospital,
with a capacity of 112 active beds, includes
outpatient and inpatient emergency, ICU, operating
room, internal, infectious, surgical, pediatric, sub-
specialized reconstructive surgery, orthopedics,
physiotherapy, and occupational therapy wards and
admits burn patients referred from all over Tehran
province and other parts of Iran.

One hundred and fifty-one patients with
burns above 20% of body surface area (BSA) who
were transported by EMS staff to the hospital’s
emergency ward were included in the study through
convenience sampling from February to August
2021. Patients sent from other medical centers
and patients transported by private vehicles were
excluded from the study.

CBT upon admission, ambient temperature upon
admission, level of consciousness in the pre-hospital
stage, type of burn, degree of burn, age, gender,
transfer time, cooling at the scene, underlying dis-
ease, percentage of arterial oxygen, the volume of
fluids received, response time, drug intake, BSA, and
airway type were checked and recorded.

The CBT variable using a tympanic thermometer
(model Gp-300 is09001, identification code of
Manufacturer: Harbin XianDe, with a measurement
accuracy of 0.1 and measurement error of
0.2°C) and the ambient temperature varies with
a thermometer (ATA.152. DI. 39 with an accuracy
of 1°C) were measured and recorded at the time of
entering the burn emergency ward. The data was
collected through the researcher’s datasheet using
observation and interviews with patients and their
companions and patient files. BSAs were calculated
using Lund Broder’s chart (the gold standard for
BSA calculations), which was calculated by the burn
emergency department nurse and documented in
the patient’s medical record. The study included
patients with a BSA of 20% or higher. In this study,
the cut point for accidental hypothermia was
determined to be 36°C.

Data analysis was performed using descriptive
statistics and Pearson’s correlation coefficient test,
analysis of variance (ANOVA), and multiple linear
regression analysis and analyzed with SPSS version
22 software. A significance level was considered less
than 5%.

90 www.journals.viamedica.pl



Farnoosh Hajihosseini et al., Accidental hypothermia and related factors

RESULTS

The study findings are the result of analyzing the
data of 151 burn patients meeting the inclusion
criteria. The majority of patients were male (67.5%).
The mean and standard deviation of the individuals’
age was 36.44 (13.58) years. The lowest BSA was
20%, the highest was 100%, and the mean and
standard deviation of the BSA was 47.04 (20.96)
(Tab. 1, 2).

The thermometer present in the pre-hospital area
was of mercury type and did not have the ability to
measure the CBT. About half of the patients (47%)
were hypothermic upon admission (Tab. 3).

CBT of burn patients upon admission showed
no significant association with the quantitative
variables of age (r = -0.063, p = 0.443), BSA
(r = -0.086, p = 0.294), arterial oxygen percent-
age (r = 0.052, p = 0.529), the volume of flu-
ids received (r = 0.055, p = 0.503), the response
time (r = -0.015, p = 0.853), the transfer time
(r = 0.026, p = 0.753), hospitalization days
(r = 0.057, p = 0.485), and ICU hospitalization
days (r = -0.012, p = 0.882) ( Tab. 4).

CBT upon admission showed no significant as-
sociation with qualitative variables such as cooling
at the scene (p = 0.79), degree of burn (p = 0.75),

Table 1. Patients’ characteristics

Individual and burn-related variables Number Percentage
Gender Male 102 67.5
Female 49 325
Underlying disease Yes 113 74.8
No 38 25.2
Place of burn Home 81 52.6
Out of home 64 42.4
Out of the city 6 4
Type of burn Thermal 116 76.8
Inhaler 23 15.2
Electrical 5 33
Chemical 7 4.6
Burn degree Grade 2 54 35.8
Grade 3 22 14.6
Grade 2 and 3 75 49.7
Burn site Head, face and neck 9 6
Organs 18 11.9
Combined 124 82.1
Cooling at the scene Yes 54 358
No 97 64.2
Level of consciousness (GCS) Conscious 136 90.1
Lack of consciousness 15 9.9
Intubation Yes 12 7.9
No 139 92.1
CPR at the scene Yes 1 0.7
No 150 99.3
Taking warm IV fluids Yes 68 45
No 83 55
Taking medication Yes 17 11.3
No 134 88.7

CPR — cardiopulmonary resuscitation; GCS — Glasgow Coma Scale;
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Table 2. Frequency distribution of some quantitative variables of patients

Variable Mean Standard deviation Minimum Maximum Number
Age 36.44 13.58 12 75 151
Burn percentage (BSA) 47.04 20.96 20 100 151
Response time 20.23 6.168 6 40 151
Transfer time 20.66 6.43 7 38 151
Ambient temperature upon admission 23.58 1.1 21 27 151
CBT upon admission 36.61 0.62 35 393 151

BSA — body surface area; CBT — core body temperature

Table 3. Frequency distribution of patients with normal temperature and hypothermia

CBT Number Percentage
Hypothermia (equal to and less than 36°C) 71 47
Normothermia (more than 36°C) 80 53

CBT — core body temperature

Table 4. Correlation of quantitative variables with CBT of burn patients upon admission

Variable =l
Pearson correlation coefficient p-value Number
Age -0.063 0.443 151
Burn percentage (BSA) -0.086 0.294 151
Blood oxygen saturation 0.052 0.529 151
Volume of IV fluids received 0.055 0.503 151
Response time -0.015 0.853 151
Transfer time 0.026 0.753 151

BSA — body surface area; CBT — core body temperature

type of burn (p = 0.23), and gender (p = 0.45).
CBT upon admission showed a significant associa-
tion with the level of consciousness (p = 0.009), and
intubation (p = 0.002) (Tab. 5).

Fifteen independent factors (ambient tempera-
ture of the emergency ward upon admission, level
of consciousness in the pre-hospital stage, type of
burn, degree of burn, age, gender, transfer time,
cooling at the scene, underlying disease, percentage
of arterial oxygen, volume of fluids received, time
response, drug intake, BSA, and airway type) were
entered into the regression model with the CBT of
the patient upon admission as a dependent variable.
In the multiple linear regression analysis, among the
15 independent or predictive variables included in
the backward model at the 14th stage, only the two
variables of airway type (B = -0.296, p < 0.001)
and the volume of fluids received (B = 0.144,

p = 0.08) were identified as effective in trigger-
ing hypothermia and played a role as independent
predictors of hypothermia upon admission of burn
patients (Tab. 6).

DISCUSSION

The findings of this study showed that accidental
hypothermia in burn patients was highly prevalent
(47%). Multiple linear regression analysis identified
two factors of airway type (intubation) and volume
of fluids received in the pre-hospital stage as
effective factors in accidental hypothermia upon
admission of burn patients.

One of the serious reasons for the drop in the
CBT of burn patients in the present study seems to
be the lack of serious attention to the evaluation
of the CBT of burn patients and the inability to de-
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Table 5. The difference in the mean CBT on admission according to the variables of cooling the burn site, burn

degree, type of burn, gender, consciousness, and intubation in the pre-hospital

Variable status Mean (SD) Number F P-value (ANOVA)

Cooling at the scene | Yes 36.60 (0.59) 97 0.06 0.79
No 36.62 (0.69) 54

Burn degree Grade 2 36.65 (0.58) 54 0.25 0.75
Grade 3 36.61(0.84) 22
Grade 2 and 3 36.57 (0.59) 75

Type of burn Thermal 36.65 (0.62) 116 0.73 0.23
Inhalation 36.63 (0.68) 23
Electrical 36.58 (0.420 5
Chemical 36.57 (0.61) 7

Gender Male 36.58 (0.61) 102 0.56 0.45
Female 36.66 (0.65) 49

Level of Conscious 36.65 (0.58) 136 6.97 0.009

consciousness Lack of consciousness 36.21(0.84) 15

Intubation No 36.65 (0.61) 139 10.10 0.002
Yes 37.07 (0.59) 12

Table 6. Multiple linear regression analysis of independent variables with CBT at the beginning of admission

of burn patients (step 14 of Backward model)

. . 95 % Cl
Variables B S.E. t B Sig.
Lower Upper
Airway type (intubated) -0.684 0.191 -3.58 -0.296 < 0.001 -1.062 -0.307
volume of IV fluids received 0.000 0.000 1.748 0.144 0.082 0.000 0.001

Cl — confidence interval

tect individuals at risk of hypothermia early. Lack of
awareness or failure to follow clinical guidelines, as
well as insufficient facilities and equipment for as-
sessing CBT in patients and not reheating them, are
other reasons. Failure to provide proper temperature
care in the pre-hospital area and even burn emer-
gency wards, such as not using heaters to heat in-
jection fluids, can be one of the reasons for the high
prevalence of hypothermia in the studied patients.
Numerous studies have reported the prevalence
of hypothermia between 34 and 79.2%. In
a retrospective study of 57 patients, Alonso et
al. (2020) reported that 79.2% of patients were
hypothermic during admission [17]. Ehrl et al. (2018)
mentioned the prevalence of hypothermia during
admission among 52 patients as 65.4 [4]. Also,
Ziegler et al. (2019), in their study on 141 patients,
estimated the prevalence of hypothermia at 60.3%
[3]. Steele et al. (2016) reported a 42% prevalence

of accidental hypothermia in patients with large
burns during admission and hospitalization [5].
Based on Weaver et al.’s (2014) study, among
277 patients, about 42% were hypothermic [7].
Hostler et al. (2013) also conducted a study on
12097 patients and reported the prevalence of
hypothermia to be 39.67% [18]. In a retrospective
study on 301 patients, Lukusa et al. (2021) also
reported the prevalence of accidental hypothermia
to be 34% [6].

The main reasons for the variation in the
prevalence of hypothermia in different studies seem
to be related to the differences in the selection
of the cut-off point for hypothermia, inclusion
criteria (degree and extent of burn), temperature
recording methods (peripheral or CBT recording
thermometers), study times (cold and hot seasons),
different geographical regions (cold or tropical), and
the type of studies (retrospective or prospective).
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In most studies, the cut-off point for hypothermia
has been defined as less than and equal to 36°C
[3, 27, 29-31] In a few studies, including Weaver et
al. (2014) and Hostler et al. (2013), hypothermia has
been defined as below 36.5°C [7, 18]. The results
of two studies, in which hypothermia had been
considered less than and equal to 35°C [19, 27]
were contrary to the present study’s findings. This
difference can be justified according to the cut-off
point of 36°C used in the present study.

The results of multiple linear regression analysis
showed that the volume of injected fluids in the
pre-hospital stage was related to hypothermia upon
admission. Of course, this relationship is such that
with an increase in the volume of injected fluids, the
CBT of the patients also increases. In many studies,
hypothermia is usually aggravated by increasing the
volume of intravenous fluids in patients, while this
study showed contradictory results.

Ehrl et al.’s (2018) study showed that hypo-
thermia enhanced with the increased volume of
injected crystalloid fluids [4]. Steele et al.’s (2016)
study also reported the association of excessive
administration of intravenous fluids in the pre-
hospital phase with exacerbation of hypothermia [5].
In Reynolds et al.’s (2012) study, the prevalence
of hypothermia in massive transfusions was also
high [32].

However, some studies, including Lim et al.
(2016), Lapostolle et al. (2012), and Ziegler et al.
have not reported any relationship between the
volume of fluids received and causing hypothermia
[3, 31, 33].

The discrepancy between the finding of the
present study and other existing studies can be argued
for various reasons. One of the specific reasons for
this study is to provide low volumes of intravenous
fluids in the pre-hospital stage for burn patients in
such a way that the average volume of fluids received
by these patients was about 780.46 = 335.50 mL,
which does not seem to be enough to reduce the
CBT of patients significantly. The second reason can
be related to the relatively fast time (20.66 minutes
with a standard deviation of 6.428) of transferring
burn patients by ambulance to the medical center,
which is not enough to cause temperature changes
due to receiving the volume of intravenous fluids. Of
course, the temperature of the injected fluids is also
an important factor, which in the present study was
not possible to check accurately in the pre-hospital
stage. The temperature of intravenous fluids is a risk

factor for hypothermia [7, 21, 34] and has negative
effects [35].

Another independent risk factor for the
prevalence of hypothermia in the present study
was the airway type so that the body temperature
upon admission was lower in intubated than in
non-intubated patients, and this difference was
statistically significant. Many studies have reported
the association between tracheal intubation and
the prevalence of hypothermia [3, 4, 7, 20, 33,
36, 37]. However, Lukusa et al.’s (2021) study was
inconsistent with the present study, showing that
intubation in children is not a suitable indicator of
hypothermia [6].

Since patients with tracheal tubes are often
unconscious or have a low level of consciousness,
lose the ability to regulate their body temperature,
and their intubation at the scene is also a factor in
wasting time in transportation, and they will have
more opportunity to lose temperature. In addition,
changing the natural path of breathing and replacing
it with artificial tracheal tubes distorts the possibility
of warming the breathing air temperature.

Among other findings of the present study was
the exacerbation of hypothermia with a decrease
in the level of consciousness, although this finding
was not identified as an effective factor in multiple
linear regression analysis. Studies have also shown
that hypothermia increases with a decreased level
of consciousness [7, 38-40]. This phenomenon can
be due to the non-observance of temperature care
protocols for burn patients in the pre-hospital stage,
such as not heating the injection fluids, insufficient
coverage of patients, and patients’ prolonged
intubation at the scene. In addition, temperature
regulation mechanisms are disturbed in unconscious
or low-consciousness patients.

The pre-hospital field information recorded
in the datasheet may not have sufficient validity.
Another limitation of the study was the investigation
in different seasons (cold and hot), which was
considered a confounding factor. Recording the
body temperature of some patients inside the
ambulance cabin with a mercury thermometer
was another limitation of the study. The present
study was conducted only in a burn center and
on patients referred by ambulance. In order to
accurately check the prevalence of hypothermia, it
is better to conduct other studies on patients who
are referred from other hospitals and by private
vehicles as well.
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CONCLUSIONS

In the present study, nearly half of the burn patients
were hypothermic. Among the numerous variables
evaluated as risk factors related to hypothermia in
this study, patients with endotracheal intubation
and the volume of fluids received effectively con-
tributed to creating or aggravating hypothermia.
One of the different findings of this study was the
correlation of CBT in patients upon admission with
the volume of fluids received, which contradicted
the existing research evidence and therefore needed
further study and exploration. The role of factors
such as lack of assessment or inappropriate assess-
ment of core body temperature, neglect of temper-
ature care instructions, and weakness of diagnostic
and interventional equipment for managing acci-
dental hypothermia in burn patients should not be
ignored. Empowering the pre-hospital and hospital
care team and improving their knowledge and skills
in evaluating burn patients and early diagnosis, pre-
vention, and optimal management of accidental
hypothermia is expected seriously. Also, the appli-
cation of research evidence and clinical guidelines
on how to manage accidental hypothermia in burn
patients in emergency wards and the commitment
to evidence-based practice along with the optimiza-
tion of temperature care in the pre-hospital field and
burn centers can be effective in the management of
accidental hypothermia and related consequences.
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ABSTRACT

INTRODUCTION: Lassa fever (LF) affects all body systems, however, inadequate knowledge exists on the in-
volvement of the pulmonary system in LF infections. This scoping review, therefore, aimed to describe the
pulmonary involvement of LF.

MATERIAL AND METHODS: We conducted an extensive search of the literature on two databases, namely
PubMed and Google Scholar. Overall, 5,217 articles were retrieved from a database search, out of which
107 duplicates were removed. Overall, 12 articles were included: four review articles, three case reports,
three experimental inoculation studies, one retrospective study, and a prospective case-control study.

RESULTS: Symptoms experienced included fever, pharyngitis, retrosternal pain, respiratory distress, and pro-
teinuria. Complications included unique pulmonary arteritis, pulmonary embolization, mucosal bleeding,
pleural or pericardial effusion, pulmonary edema, and interstitial pneumonitis. Consequences of the effect
of Lassa virus infection were impairment of the immune system alongside continual replication of Lassa
virus infection in affected tissues and death of affected individuals. LF has varied but serious effects on the
pulmonary system.

CONCLUSIONS: These symptoms, particularly in areas where LF is known to be endemic, should prompt cli-
nicians to request LF polymerase chain reaction for confirmatory diagnosis. These features should promote
the provision of respiratory support for patients in need of such.

KEY WORDS: Lassa hemorrhagic fever; lungs; Mastomys natalensis; pulmonary involvement in Lassa fever;
Lassa virus
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INTRODUCTION
Lassa fever (LF) is an acute hemorrhagic illness caused
by Lassa virus (LASV), a member of the Arenaviridae
family [1]. Outbreaks of the LF have been reported in
Nigeria, Liberia, Sierra Leone, Guinea, and the Cen-

CORRESPONDING AUTHOR:

tral African Republic, but it is believed that human
infections also exist in the Democratic Republic of
Congo, Mali, and Senegal [1]. Imported cases of LF
have also been reported from around the globe be-
cause of exposure to the vector transmitting LF [2].
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Lassa fever is associated with occasional epidemics,
during which the case-fatality rate can reach 50%
among hospitalized patients [3]. Eighty percent of
LASV-infected persons do not develop the disease,
and 1% of infections overall result in death thus
corroborating the fact that disease also depends on
variations in host susceptibility due to concurrent in-
fections or genetic differences [4, 5]. Among 20% of
LASV-infected individuals however, LF may progress
to more serious symptoms including hemorrhaging
(in gums, eyes, or nose), respiratory distress, repeat-
ed vomiting, facial swelling, pain in the chest, back,
and abdomen, and shock.

Death can occur within two weeks after the on-
set of symptoms due to multiple organ failure [3, 6].
Compared to HIV/AIDS, LF is more infectious to close
associates and of a high fatality. In all instances,
fatality occurs among 15 to 20 percent of all LF hos-
pitalizations, however, only 1% of all LASV infections
result in death. A single case of LF is termed an out-
break of LF. Its predominance among the elderly and
reproductive age group constitutes a lot of public
health concern and economic hazard, however, LF
has been grossly underestimated [1]. So far, ribavirin
is the only available therapy for LF [7].

The primary transmission route of LASV from its
host to humans is by direct exposure to the virus,
which may occur via the respiratory tract, through
inhalation of infected particulates [8]. During the
infection process, LASV makes contact with the epi-
thelial layers of the body and, after breaking through
the epithelial tissue barrier, exploits dendritic cells
for further dissemination [8]. It has been shown for
LASV, as well as for other arenaviruses, that during
infection, infectious virus particles are released from
epithelia into body fluids and urine [9-12].

All systems in the body could be affected by
LF. Neurological effects of LF include hearing loss,
tremors, and encephalitis [13, 14]. The pulmonary
(respiratory) system is also not spared and has been
shown both clinically and pathologically to be in-
volved in LF [12-14]. When affected by LF, the com-
promised pulmonary system could cause a crash in
the entire makeup of an individual [12]. However,
there exists limited synthesis of the available evi-
dence, and insufficient knowledge on the involve-
ment of the pulmonary system in LF infections as
it relates to mortality and the disease outcome.
Scoping reviews are aimed at an unbiased summary
synthesis of available evidence on the subject matter
under investigation. The pulmonary manifestation of

LASV has not gained much reporting over the years,
hence the need for the scoping review method in
this study. A review of this nature is also important
to initiate syndromic case management of LF while
confirmatory diagnosis is expected. The review is
also important in raising the index of suspicion of
physicians working in endemic areas to facilitate the
diagnosis and management of individuals affected
by LF. This scoping review therefore aimed to assess
the pulmonary involvement of LF among confirmed
LF cases.

MATERIAL AND METHODS

We searched for articles on the pulmonary involve-
ment of LF on PubMed and Google Scholar data-
bases. A purposive selection of the two databases
was done because they are indexed in many jour-
nals. OSI and AAA served as independent review-
ers in the data extraction from the databases. In
instances where both OSI and AAA could not agree
on the inclusion of an article, CU assisted in decision-
-making. This, therefore, helped to eliminate bias
in the data collection. Data collection was conducted in
two periods; April-May 2022, and December 2022.

Keywords used in the search strategy included:
“Lassa fever” OR “Lassa hemorrhagic fever” OR “Hem-
orrhagic fever” OR “Lassa” AND “Pulmonary system”
OR “Respiratory system” OR “Respiration” OR “Lungs”
OR “Breathing” OR “Inhalation” OR “Exhalation”.

Studies that focused on the involvement of the
pulmonary system in LF infection were included in
this review. All articles which have been published
in the English Language were included in the study
for ease of understanding by the authors. All articles
that described the pulmonary involvement of LF in
human and/or animal models for included to yield
robust data. No date restriction was applied because
only a few studies had been published on the pul-
monary manifestation of LFE Articles that were not
specifically tailored to the pulmonary involvement
of LF were screened as ineligible literature. Over-
all, 5,217 articles were retrieved from a database
search, out of which 107 duplicates were removed.
Of the remaining 5,110 articles, 2,242 articles were
excluded for describing the epidemiology and trans-
mission of LF only, 1,209 articles were excluded
for describing only the general pathogenesis of LF,
1,213 articles were excluded for comparing general
systemic effects of LF with other viral hemorrhagic
fevers, and 434 articles were excluded for describing
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FIGURE 1. PRISMA flowchart showing the article search strategy

the management of LF patients only. Twenty articles
were thereafter included in the review: six reviews,
six case reports, five experimental studies, one ret-
rospective study, and prospective case-control study,
and one qualitative research (Fig. 1).

A three-step method proposed was adopted in
the search strategy as follows:

Step One: A search of PubMed and Google
Scholar databases was used for index terms and text
words contained in the title and abstract.

Step Two: Identified keywords and index terms
were used to prompt search on included databases.

Step Three: The reference lists obtained from the
articles were searched for additional literature.

Registration
This review was not registered on any public repo-
sitory. The protocol for the study was prepared and
can be accessed upon reasonable request from the
corresponding author. No amendment was made to
the protocol.

RESULTS
Table 1 summarizes the literature retrieved from
a database search. There are limited studies that
have outlined the prevalence or mortality associated
with the pulmonary manifestations of LF.

A retrospective cohort study conducted among
65 LF patients at Irrua Specialist Hospital, Edo State,
Nigeria documented the pulmonary involvement of
LF in 10 cases, with pneumonia reported among five

of them, pneumonia with pleural effusion among
three cases, and acute respiratory distress present
among two cases [12]. Among the ten patients
with pulmonary involvement, seven died yielding
a CFR of 70% [12]. Among LF cases without pul-
monary involvement, 21 died out of 55, generating
a CFR of 38.2%. Overall, the CFR was 44.6% (29/65).
Death (Fatal outcome) was associated with non-ad-
ministration of ribavirin; the presence of cough,
hemorrhage, and being elderly [12]. Pulmonary
manifestations of LF can be classified as mild, mod-
erate to severe presentation [12]. Mild to moderate
presentation includes retrosternal chest pain and
cough. Retrosternal chest pain could occur as a re-
sult of the inflammation of serous surfaces (serositis)
which could account for the severe retrosternal or
epigastric pain seen in many patients [12]. Severe
presentation of LF on the pulmonary system includes
breathlessness or acute respiratory distress. Focal
interstitial pneumonitis has also been reported in
LF. It could result from direct respiratory infection or
from viremia (Fig. 2).

A case report of a 56-year-old Nigerian seen
at the Emdee Medical Center in Jos, Nigeria, be-
cause of a 2-week history of fever (38.2°C) and
diarrhea. Treatment with antibiotics was initiated.
On 23 March, he was admitted to the Life Camp
Clinic, Abuja, Nigeria. His temperature was 39.6°C;
he was drowsy and intermittently disoriented. The
patient later developed signs of pulmonary embo-
lism, which ultimately resulted in his death [14].

A prospective case-control study of LF was con-
ducted in Sierra Leone to measure the case-fatality
rate of LF among febrile hospital admissions and to
better delineate the clinical diagnosis and course of
this disease [15]. Lassa fever (LF) was responsible
for 10-16% of all adult medical admissions and for
30% of adult deaths in the two hospitals studied.
The CFR for 441 hospitalized patients was 16.5%.
Symptoms experienced included fever, pharyngitis,
retrosternal pain, and proteinuria. Among the doc-
umented complications, pleural effusion was seen in
3% [15]. Others included mucosal bleeding (17%),
bilateral or unilateral eighth-nerve deafness (4%),
and pericardial (2%) effusion [15].

In an experimental study of nine Rhesus mon-
keys with LASV and a closely related Arenavirus,
Mozambique virus, symptoms such as fever, con-
junctivitis, and a reduction in the intake of food
and water were reported. Interstitial pneumonia and
unique pulmonary arteritis were the reported
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FIGURE 2. Lung tissue showing variable degrees of interstitial
pneumonia in Lassa virus infected mice

FIGURE 3. Plain chest radiograph of a patient with Lassa fever
showing massive bilateral consolidations due to acute respiratory
distress syndrome

complications, and death was the only fatal out-
come reported [16].

In a review article that reported acute abdom-
inal pain in patients with LF, the inclusion criteria
were abnormal bleeding from the orifices, conjunc-
tivitis, deafness, spontaneous abortion (for preg-
nant females), and shock [17]. The resulting com-
plication of LF on the pulmonary system included
pulmonary edema, pulmonary hemorrhage, acute
respiratory distress, pleural effusion, and aspiration
pneumonia [17].

Findings from a case report of a febrile 18-year-
-old LF female patient reported complications such
as pulmonary embolization, intravascular clump-
ing, and increased reticuloendothelial system
activity [18].

Another case report of a 57-year-old Nigerian LF
case imported into Wiesbaden, Germany documented
symptoms such as fever, diarrhea, and general ma-
laise. Complications reported included seizure and
pulmonary embolism, while cardiac and respiratory
distress and death were the outcomes [19].

In an experimental study of clinical, laboratory,
virologic, and pathologic changes in hamsters expe-
rimentally infected with the pirital virus (Arenaviri-
dae) using five hamsters; viremia, and scattered neu-
trophils in the lung interstitium were observed. Focal
hemorrhage was the only pulmonary manifestation
of LF reported, and this culminated in the death of
all the hamsters [20].

In a study that aimed to determine the clinical
presentations of LF in non-endemic parts of the
world, a CFR of 22.7% was reported among 22 pri-
mary cases of imported LF. Cough, pleuritic chest
pain, shortness of breath, and pleural effusion
were the reported complications, while acute res-
piratory distress and death were the documented
outcomes [21].

In their review article, Rieger et al. [22] reported
that the pathological manifestations of LF on the
pulmonary system among seven LF cases included
congestion and edema of the viscera. Interstitial
pneumonitis was also present with mononuclear
cells and megakaryocytes in two LF cases. In addi-
tion, mononuclear cells were also reported in the
focal interstitial compartments, especially in the cap-
illaries (Fig 3).

Also, reports from a review conducted by Winn
et al. [23] concerning seven cases of LF documented
pulmonary features such as pharyngitis, pleural ef-
fusion, pulmonary edema, and interstitial pneumo-
nitis. LASV targets lung parenchyma and the pleural
space. A consequence of the effect of LASV was thus
impairment of the immune system alongside con-
tinual replication of LASV in affected tissues of the
body. Pneumonia with or without pleural effusion,
and acute respiratory distress syndrome are indica-
tors of a severe case of LF. Acute respiratory distress
is a major pulmonary complication of LF and is the
frequent cause of death in LF.

A review of seven confirmed LF cases docu-
mented symptoms such as fever, pharyngitis, and
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breathing difficulties. LF infection affected the lung
parenchyma and pleural space, thereby resulting in
pleural effusion, pulmonary edema, and interstitial
pneumonitis [24].

The summary of other studies is as shown in
Table 1 [12, 14-32].

DISCUSSION

Lassa fever (LF) is a multi-systemic disease. However
pulmonary presentations are not the initial or pri-
mary manifestation. From this review, we found that
the involvement of the pulmonary system is an indi-
cation of the severity of LF. About 20% of patients
may later develop pleural or pericardial “rubs” (grat-
ing noises heard as the heart beats) and could ulti-
mately progress to a pleural effusion [12, 13]. Other
studies have similarly reported that the common
presentation of pneumonia in LF includes cough
and dyspnea with frequencies of 23.1 and 30.8%
respectively [33, 34]. However, no diagnosis can be
made as a result of a cough because the cough is
a minor criterion for LF [35]. An LF diagnosis could
be possibly made with persistent fever, although this
is not a definitive diagnosis [36]. Definite diagnosis
for LF is made through polymerase chain reaction
(PCR) using throat washing and pleural fluid of the
patient [37]. Patients may present with breathless-
ness and will need to require respiratory support
which could be in the form of high-flow oxygen or
mechanical ventilation, which is largely unavailable
in most hospitals in West Africa [38, 39].

Bowen and colleagues reported inflammation
and edema of the local cords which progresses to
laryngospasm and eventually reduced air entry in
the patients [38]. Patients could present with choky
sensations and cyanosis. They also reported a case
of pharyngitis, exudative tonsillitis, cervical adenop-
athy, and facial and neck swelling [38]. The patient
was reported to have bled profusely from the site
of the tracheostomy, because of prolonged clot-
ting time.

This review revealed that LASV replicates in the
lung parenchyma and pleural space, causing patho-
logical changes which result in an impairment of the
immune system. When the immune system becomes
compromised, the body’s defense mechanism be-
comes weakened, and affected patients become
vulnerable to other infections and systemic dysfunc-
tion as well [37-39]. The sequence of these events,
therefore, explains the observed increase in case fa-

tality rate among LF patients whose pulmonary sys-
tems are involved. This occurrence, therefore, posits
that primary prevention of LF is key to avoiding
complications that are associated with the infection.
Also, suspected cases of LF should promptly consult
health personnel to avert complications associated
with the delay in LF reporting and treatment.

Registration
This review was not registered on any public repos-
itory. The protocol for the study was prepared and
can be accessed upon reasonable request from the
corresponding author. No amendment was made to
the protocol.

Limitations

The Scopus and Web of Science databases were
not screened as relevant sources of studies and
could have introduced some biases in this review.
Quality assessment of included studies was not
done. In addition, the differences in technologies
used, and the lack of universally acceptable strat-
egies for managing the pulmonary manifestations
of LF make it impossible to compare and draw
conclusions about the effectiveness of one strategy
over others. It is therefore pertinent to identify the
requirements for managing the pulmonary mani-
festations of LF for adoption by physicians to im-
prove health outcomes among LF patients.

CONCLUSIONS

The pulmonary manifestations of LF range from
pneumonia to pleural effusion, acute respiratory dis-
tress, visceral congestion and edema, and pneumo-
nitis. Complications following the involvement of the
pulmonary system could result in death. Therefore,
clinicians should apply these pulmonary features of
LF as a form of high index of suspicion in areas
known with LF endemicity in making a presump-
tive diagnosis for LF In addition, clinicians should
use these features as a prompt to request for LF
polymerase chain reaction to makea confirmatory
diagnosis. Health workers at the community level in
LF-endemic areas in West Africa should be educated
on the pulmonary features of LF to improve ear-
ly presentation in health facilities and prompt case
management. It is also required that community
members are educated on the pulmonary effects
of LF to facilitate timely presentation and manage-
ment, especially in LF-endemic communities.
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ABSTRACT

INTRODUCTION: Global warming, climate change, temperature fluctuations, and increasing concern about
their possible impacts on health have drawn the attention of scholars and academia around the world.
Previous studies suggested heat waves can increase mortality and diseases, the demand for ambulances,
hospitalization rates, and severe consequences, especially in vulnerable groups. The most effective measures
can be taken by effective planning and providing practical solutions in the mitigation and preparedness
stage to prevent and mitigate the effects of disasters. Given the absence of a tool to determine the level
of adaptation in the world, this study aimed to identify the strategies to adapt to heat waves and develop
a tool to measure the level of adaptation to heat waves.

MATERIAL AND METHODS: This exploratory sequential mixed methods (qualitative-quantitative) study was
conducted in three phases. In the first phase, a qualitative study was carried out by conducting interviews
with people affected by heat waves. The interview data were used to identify the themes related to adapta-
tion to heat waves and the strategies to adapt to heat waves. In the second phase, a systematic review study
was conducted to identify the strategies to adapt to heat waves in the world. Afterward, the data from the
qualitative phase and systematic review were used to develop the items in the heatwave adaptation tool.
Finally, in the third phase (the quantitative study), the psychometric properties of the developed tool were
assessed using face validity, content validity, construct validity, and reliability indexes.

CONCLUSIONS: The developed tool can measure the level of adaptation behaviors of people against heat
waves in different communities. Thus, an awareness of less adaptable and more vulnerable communities can
contribute to conducting some mitigation and preparedness interventions in these communities.
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INTRODUCTION

Disasters pose severe threats to the life, develop-
ment, and evolution of human society and disas-
ter risk management requires a systematic process,
including executive, and organizational decisions,
other capacities to perform policies, strategies, and
social capacity to reduce the negative effects
and consequences of risks [1-3]. Unexpected inci-
dents and disasters and the resulting damage are in-
creasing due to environmental changes, economic,
social, and political factors [3-6]. The excessive use
of fossil fuels followed by the expansion of industri-
al activities has caused an increase in temperature
and consequently global warming leading to visible
climatic changes in different parts of the world [7].
According to the reports of the International Con-
ference on Climate Change (ICCC), climate fluctu-
ations have increased more than before and have
caused phenomena such as unpredictable climate
changes, including heat waves [8]. Thus, during
the last 100 years, the average temperature on the
planet has increased by 0.74 degrees Celsius. Pro-
jections show that compared to the period from
1850 to 1900, the average global temperature level
until 2081-2100 is likely to increase by 1.0 and
1.8 degrees Celsius in the very low greenhouse gas
emission scenario, 2.1 and 3.5 degrees Celsius in
the medium greenhouse gas emission scenario, and
3.3 and 5.7 degrees Celsius under the high green-
house gas emission scenario [9]. In addition, the fre-
quency of extremely hot days will increase and the
frequency of extremely cold days will decrease [9].

Global warming currently has significant and
costly effects on societies, individual and public
health, and the environment [10, 11]. According to
previous studies, heat waves lead to an increase in
deaths, heatstroke-related diseases, exacerbation of
chronic diseases including cardiorespiratory diseas-
es, and an increase in the need for emergency and
ambulance services [7-9, 12-15]. Examining the
effects of heat waves in the workplace also shows
that many outdoor workers are at high risk of ad-
verse health outcomes. In 2018, it was reported that
45 billion working hours were lost compared to the
year 2000 due to the effects of the heat wave [16].
Exposure to daily heat during the hot season is
a particular issue, especially for working people who
cannot use air conditioning or other technical cool-
ing methods [13, 17, 18].

These effects vary in various spatial and temporal
patterns depending on the environmental, social,

and economic situation of countries [19, 20]. While
the frequency or magnitude of extreme weather
events such as heat waves have increased, the popu-
lation and assets at risk have also increased, and
they are more vulnerable to these climatic changes.
Therefore, the management of risks caused by cli-
mate-related disasters should be developed at any
local and international scale, and disaster mitigation
and preparedness strategies should be identified
and offered [12, 21-23]. Adaptation to heat waves
is one of these strategies used to reduce the conse-
guences of heat waves [24].

Adaptive behaviors can reduce adverse effects on
health and various dimensions of individual and so-
cial life. However, adaptation strategies may include
autonomous and planned adaptation [25]. Autono-
mous adaptation occurs without coordinated plan-
ning at the individual or social levels, and planned
adaptation refers to deliberate policy actions with
conscious interventions. Planned adaptation strate-
gies should become a requirement to mitigate the
adverse health effects and other consequences of
extreme heat events. Heatwave adaptation assess-
ments can address significant gaps in vulnerability
and management of heat wave effects [26-29].

Research on disaster management shows that
adaptation measures are closely related to risk re-
duction [30-33]. Adaptive measures are needed to
reduce harm from heat waves at all levels and for all
groups. To this end, some information is required
about the current level of knowledge of the affected
community and their adaptation methods against
the heat wave. This information can be used as
a guide for the necessity or non-necessity of inter-
ventions as well as the design of interventions [34].
In fact, when establishing adaptation policies for
society, policymakers need to be aware of adaptive
behaviors [35].

Although many research efforts have been taken
in different parts of the world, none of the studies
had used a standard tool to determine the level
of adaptation of societies against heat waves, and
there is no such tool, and sometimes the level of ad-
aptation has been measured through questionnaires
that were not psychometrically evaluated [36-39].
These restrictions make it difficult to draw a com-
plete picture of current public adaptive behaviors
[39, 40].

Besides, there have been severe heat waves in
recent years in some parts of the world including
Iran, especially in areas with a hot climate, such as
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FIGURE 1. The steps taken to conduct the study

Khuzestan Province. Thus, from a scientific point of
view, natural hazards, including heat waves, which
are currently increasing in intensity and rapidly fluc-
tuating due to human actions, need to be managed
following a disaster mitigation and preparedness
approach. To this end, a tool is needed to measure
the level of adaptation of the affected communi-
ties. Then, the resulting data can be used to formu-
late hazard mitigation and preparedness programs
for less adaptive areas. Accordingly, one of the top
priorities for managing the effects of natural haz-
ards, including heat waves, is to determine the level
of adaptation. Such information can help determine
resources, facilities, and planning needed to improve
adaptation. Moreover, the resulting information can
be used to identify adaptation solutions in societies
with a higher level of adaptability.

MATERIAL AND METHODS
Research design

This mixed methods (qualitative-quantitative) study
was conducted in three consecutive phases (Fig. 1).

Item pool
construction
Identifying
dimensions

Phase 1: Identifying experiences of adaptation

against heat waves (the qualitative study)

— Objective: This phase followed two objectives:
Identifying adaptation strategies against heat
waves and defining the concept of adapta-
tion to heat waves (The phase was completed
in 2020).

— Research population: The research population
consisted of residents in Dezful and Ahvaz, who
were selected from different age groups, occu-
pations, and related offices and departments
including the Department of Meteorology, De-
partment of Agriculture Jihad, Department of
Environment, Resources and Forestry, Munici-
pality, and the universities of medical sciences in
Dezful and Ahvaz.

— Sampling: The respondents were selected us-
ing purposive and convenience sampling with
maximum dispersion. To achieve this goal, inter-
views were conducted with people from differ-
ent occupations and different age groups, and
the sampling process continued until the data
saturation point.
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Inclusion criteria: Being a resident of Dezful
or Ahvaz to have experience with heat waves,
being 18 years old and above, the willingness
to participate in research, and having the time
to take the interview.

Exclusion criteria: The unwillingness to partici-
pate in the study.

Ethical considerations: The protocol for this
study was approved by the Ethics Commit-
tee of Kerman University of Medical Sciences
(1401.084. IR.KMU.REQ).

Data collection instrument: An interview guide
form was used to collect data.

Data collection method: The data were collect-
ed through semi-structured interviews.

Data analysis method: MAXQDA 18 software
was used to codify and analyze data. Colaiz-
zi's seven-step method was used to analyze
the data: First, each respondent’s statements
were recorded, transcribed, and read several
times. Significant statements were underlined
in the second step. In the third step, a gener-
al theme was extracted from each significant
statement. In the fourth step, the extracted
themes were categorized based on their similar-
ities. In the fifth step, the identified categories
were merged into a thorough description of the
phenomenon in question, and more general
categories were formed. In the last step, the
findings were returned to the respondents and
they reviewed and validated the findings [41].
Data validation (through supplementary in-
terviews): To ensure that the findings reflect the
respondents’ real experiences, the four criteria
of credibility, dependability, confirmability, and
transferability proposed by Lincoln and Guba
were used [41].

ence and Technology (IranDoc), Islamic World
Science Citation Database (ISC), Iran Publica-
tions Database, and the Scientific Information
Database (SID) were searched. The search strate-
gy focused on three groups of keywords related
to “adaptation” (adaptation, resilience, compat-
ibility, damage reduction, resilient behavior, risk
mitigation behaviors), “heat waves” (extremely
hot weather and high temperatures), and “glob-
al warming and climate change”.

Research sample: The research sample included
international documents, records, and articles
focusing on adaptation measures against heat
waves in Persian and English.

Inclusion criteria: All articles whose full text was
available, the articles that used suitable methods
and data and proposed strategies for adapting
to heat waves, the articles in which heat waves
were specifically addressed as a fundamental
problem, and the articles on climate change
that specifically addressed heat waves were in-
cluded in this study.

Exclusion criteria: Review articles, letters to edi-
tors, proceedings, specialized articles on adapta-
tion to heat waves in animal husbandry, studies
on cultivation of special plants and laboratory
studies, genetics, and strategies for adaptation
to urban heat islands excluding the effects of
heat waves were excluded.

Research setting: The articles were collected
from libraries, universities, the Internet, and the
national intranet.

Data collection instrument: A data extraction
form was used to collect data including the
research methodology, title, first author, year of
publication, research type, research procedure,
sampling method, sample size, research setting,
data collection instruments, results, and infor-

Phase 2: Identifying solutions to adapt to heat mation related to heat wave adaptation solu-
waves in the world (A systematic review) tions.

— Objective: The second phase of the study pre- — Data collection method: A systematic review

sented a systematic review of studies addressing
adaptation to heat waves to discover and iden-
tify behaviors and strategies to adapt to heat
waves in urban areas (This phase was completed
in 2021).

Research population: All English databases or
reliable and accessible international databases
including MBIS, Web of Science, PubMed, and
Scopus, as well as Persian databases, including
Iranian Research Institute for Information Sci-

was conducted using the PRISMA 2020 Check-
list. Endnote was used to store and organize the
articles. After entering all the articles into the
software, duplicate articles were identified and
removed. Then, two researchers removed irrele-
vant titles by studying the titles and abstracts of
the articles. Finally, after reviewing the full text
of the articles, 58 articles were selected from
a total of 1529 articles. The remaining 58 ar-
ticles were individually screened based on the
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inclusion and exclusion criteria. After removing
irrelevant articles, the full text of the remaining
articles was searched. Then, the quality of each
article was assessed based on a standard format
separately by two researchers. In cases of disa-
greement between the researchers, a third re-
searcher helped to select the most relevant cas-
es. Afterward, the adaptation components and
solutions were extracted from the articles using
the data extraction form (first author, year of
publication, country, results, etc.). After review-
ing the results and extracting adaptation strat-
egies, the extracted and classified adaptation
strategies were validated through an individual
survey of subject-matter experts and a panel of
emergency health experts and professionals.

— Data analysis strategy: The results of qualitative
and quantitative studies extracted through the
systematic review were organized and reported
in a table.

— Developing the primary tool (research syn-
thesis): The heat wave adaptation tool was de-
veloped based on the findings of the qualitative
phase and systematic review. In this phase, the
primary codes extracted from the qualitative
phase and the systematic review were catego-
rized based on “adaptation solutions against
heat waves”. Then, the items were individually
re-examined, and the related categories were
carefully identified. Similar items were merged
and their relevance was assessed by experts and
professors. Furthermore, after removing irrel-
evant items, an item bank was developed for
further validation.

Phase 3: The validation of the heat wave

adaptation tool:

— Objective: Validating the heat wave adapta-
tion tool.

— Research population: People living in Dezful
and Ahvaz.

— Sampling: The respondents were selected using
cluster sampling from the residents in different
districts of two cities of Dezful and Ahwar in
proportion to their population. The population
of Ahvaz was about three times that of Dez-
ful. Ahvaz had eight districts and Dezful had
four districts.

— Inclusion criteria: Being over 18 vyears old,
resident, and the willingness to participate in
the study.

— Exclusion criteria: Unwillingness to participate

in the study.

— Research setting: Dezful and Ahvaz.
— Data collection instrument: A structured ques-

tionnaire was developed with items scored on
a five-point Likert scale to assess the compo-
nents of adaptation to heat waves.

— Data collection method: The respondents were

selected using cluster sampling from both cities
in proportion to their population. The num-
ber of respondents selected from Ahvaz was
three times that of Dezful. Dezful had 4 dis-
tricts. Thus, the number of respondents selected
from this city was divided by 4 to determine
the number of respondents in each district.
The similar procedure was repeated for Ahvaz
with 8 districts. To this end, the number of re-
spondents selected from this city was divided by
8 to determine the number of respondents in
each district. The questionnaires were complet-
ed through street evaluations. For example, in
a district with 3 streets, the questionnaires were
divided by 3 and a questionnaire was completed
for every three houses or shops in each street.

DATA ANALYSIS

Quantitative face validity assessment

At this phase, after explaining the objectives of the
study, 10 respondents were asked to express their
opinion regarding the comprehensibility of each
item based on a five-point Likert scale (5 — totally
comprehensible, 4 — somewhat comprehensible,
3 — moderately comprehensible, 2 — slightly com-
prehensible, and 1 — very incomprehensible). After-
ward, the impact score of each item was calculated
using the following formula:

Impact Score = Frequency [%] X Importance

Where frequency (percentage) refers to the num-
ber of people who gave a score of 4 or 5 to an item
and importance is the average score of importance
on the above Likert scale. If the impact score exceeds
1.5, the item will be considered suitable for further
analysis [42]. However, the items with a score of less
than 1.5 had a high level of difficulty and ambiguity.

Qualitative face validity assessment
Qualitative interviews were conducted with the same
respondents who rated the items in the previous
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Table 1. Estimating CVR based on Lawshe’s table [43]

Number of raters Minimum acceptable CVR
5 0.99
6 0.99
7 0.99
8 0.75
9 0.78
10 0.62
1M 0.59
12 0.56
13 0.54
14 0.51
15 0.49
20 0.42
25 0.37
30 033
35 0.31
40 0.29

stage. They were asked to specify the reason(s) for
the incomprehensibility of any item with a score of
less than 1.5. Thus, using the feedback from the
respondents, the problematic items were revised to
make them more comprehensible.

Qualitative content validity assessment

Ten disaster and emergency experts qualitatively as-
sessed the content validity of the checklist. They rat-
ed the items in terms of grammar, wording, clarity,
classification and scoring, order and importance,
and relevance. Afterward, the items were revised
based on their feedback. However, no item was
removed at this stage.

Quantitative content validity assessment

The content validity of the instrument was assessed

quantitatively using the content validity ratio (CVR)

and the content validity index (CVI):

A. Estimating the content validity ratio (CVR)
To calculate the CVR, the items were assessed by
10 experts using Lawshe’s method (Tab. 1). The
experts were asked to determine whether each
item operationally measured a theoretical con-
struct or not. To this end, each item was rated
on a 3-point scale (3 — necessary, 2 — useful
but not necessary, and 3 — not necessary) [57].

The experts were different from the respondents
surveyed in the qualitative content validity stage.
The items with a minimum CVR of 0.62 were
considered acceptable.
B. Estimating the content validity index (CVI)
Ten raters assessed the items to find out the
extent to which they measured the intended
construct. The raters scored the relevance of
each item on a four-point Likert scale (1 — not
relevant, 2 — somewhat relevant, 3 — relevant,
and 4 — very relevant). The CVI value was calcu-
lated as the percentage of the acceptable score
for each item scored 3 or 4 using the following
formula [44]:
The number of raters giving a score of 3 or 4
The total number of raters
The items with a CVI score higher than 0.79 were
considered relevant. The items with a CVI score
of 0.79 to 0.70 were considered controversial and
needed revision. Finally, the items with a CVI score of
less than 0.70 were irrelevant and removed. More-
over, the item-level content validity index (I-CVI)
was used to assess the quantitative content validity
of each item. The scale-level content validity index
(S-CVI) was also used to assess the content validity
of the whole scale. I-CVI is a raw score. For example,
a completely relevant item, which is scored 4 by
7 out of 10 raters has an I-CVI score of 0.7 [45].
S-CVl/average is called the average of I-CVI scores
and was reported in the reviewed articles.
S-CVl/universal is a ratio of items of an instru-
ment that were scored 3 and 4 by all raters in
terms of relevance. It is a proportion of the items
of a tool that are scored 3 or 4 in terms of the con-
tent by the raters [45]. Instrument developers often
consider a value of 0.80 as the lowest acceptable
requirement for S-CVl/average, but they propose an
S-CVI score of 0.90 and above and an |-CVI score of
0.78. Furthermore, to increase the response accura-
cy, the probability of chance agreement (CP) in the
responses to the items was first checked to reduce
the probability that the respondents had reached an
agreement about the instrument items by chance.
To this end, the modified Cohen’s kappa coefficient
(K*) was calculated using the following formula as
an indicator of the evaluators’ agreement about the
relevance or non-relevance of the item [46]:

CVl =

-CVI—p NI
* [ — =N
K== P [A!(NA)!] >
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Table 2. Estimating I-CVI and K values

Number of raters | Items scored 3 or4 | I-CVI K
3 3 1.00 1.00
3 2 0.67 |0.47
4 4 1.00 | 1.00
4 3 0.75 |0.67
5 5 1.00 1.00
5 4 0.80 |[0.76
6 6 1.00 | 1.00
6 5 0.83 |0.81
6 4 0.67 0.57
7 7 1.00 |1.00
7 6 0.86 |0.85
7 5 0.71 | 0.65
8 8 1.00 |1.00
8 7 0.88 |0.88
8 6 0.75 |0.72
9 9 1.00 |1.00
9 8 0.89 |[0.89
9 7 078 |0.76

_ ProportlonAgreement - Proportlonchance agreement
T- Proportlonchance agreement

Where N is the number of raters and A is the
number of agreements in terms of relevance.
Then, the Cohen’s kappa coefficient was esti-
mated with the number of agreements on relevance
(1-CVI) and the probability of chance agreement.
Cohen’s kappa coefficient is interpreted as follows:
1. Cohen’s kappa coefficient of 0.40 to 0.59 shows
a poor agreement.

2. Cohen’s kappa coefficient of 0.60 to 0.74 shows
a good agreement.

3. Cohen’s kappa coefficient of greater than
0.74 shows perfect agreement.

The items that met the third requirement
(K* > 0.74) were kept and the other items were
removed [42, 45]. In the present study, all I-CVI, PC,
and K* values were calculated (Tab. 2).

Construct validity

Exploratory factor analysis was run to ass the con-
struct validity of the instrument. In exploratory fac-
tor analysis, the researcher does not have any pre-
suppositions about the number or nature of the

variables, and as the name suggests, it is exploratory.
Thus, this analysis allows the researcher to discover
the main constructs needed to generate a theory or
model from a relatively large set of latent constructs
in a set of questions. In exploratory factor analy-
sis, the researcher does not have any presumptions
about the factors or constructs in the instrument.
However, the goal is to find out what the constructs
in the instrument are like and under which factor or
group each item is placed [47].

Prerequisites for running exploratory factor

analysis

— Sample size: Comrey and Lee’s scale was used
to estimate the sample size in this study. Com-
rey and Lee proposed a graded scale of sam-
ple size for scale development: 100 — poor,
200 — fair, 300 — good, 500 — very good, and
1000 — excellent [39]. Therefore, in the present
study, the estimated number of respondents
required for factor analysis was 403 people.

— The communality of the variables: The commu-
nality of the variables explains the percentage of
variance that a variable has in all factors. Thus,
it can be considered a reliable indicator. A high
communality of the variables shows that the
sample size is adequate. In the communality of
the variables table, items with a communality
value of less than 0.2 are removed by explora-
tory factor analysis [48]. In this table, there was
no communality of less than 0.2.

— Overdetermination: The minimum required
number of variables for each extracted factor
was 3 variables. The factors with less than 3 var-
iables are considered weak and unstable [49].

— Factor loading: In this study, the minimum ac-
ceptable factor loading for the presence of an
item in a factor was 0.3, which was calculated
using the following equation [50]:

CV=5.152 + ¥ (n — 2)
Where CV is the number of extractable factors
and n is the sample size [50].

— Normality: Factor analysis is more powerful for
the data that have a normal distribution. The
assumption of normality was checked by univar-
iate distribution based on skewness of + 3 and
kurtosis of = 7 [51]. The determinant value was
estimated as 0.58 using multivariate distribu-
tion.

— Correlation: Another prerequisite was the ex-
istence of a correlation between variables [49].
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Following a strict approach, the minimum re-
quired correlation is 0.3 [45]. However, based
on a moderate view, regardless of the r val-
ue, only the items whose correlation value was
above 0.05 were removed [42, 49]. In the pres-
ent study, p-value was used as a measure of
correlation which was significant for all items.

— Missing values: If some respondents did not
answer some items, the missing data should be
taken into account so that they do not affect the
desired estimates [42].

— Sampling adequacy: The size of sampling ad-
equacy is shown in the anti-image diameter of
the correlation matrix. Here, the variables with
a measurement accuracy of less than 0.5 were
removed (FLD, 2000). In the SPSS output, two
Bartletts and Kaiser-Meyer-Olkin (KMO) values are
estimated as the indicators of sampling adequa-
cy. The KMO value should be above 0.5 for each
item. Besides, the result of Bartlett’s test should
be significant [52, 53]. In the present study, both
the KMO and KMO values were estimated for
each item. Bartlett's values were found to be sig-
nificant.

Data extraction

In SPSS software, there are seven data extrac-
tion models [50]. In this study, exploratory factor
analysis was performed using the maximum likeli-
hood method.

Determining the number of factors

In this study, two criteria, i.e. scree plot (Cattel,

1996) and Kaiser’s (1960) criteria were used to de-

termine the number of factors.

— Scree plot: A scree plot is used to replace the
variance of each component in the data and also
to determine the effective number of factors that
can be extracted. In this plot, the eigenvalues are
drawn on the horizontal axis and the number
of factors on the vertical axis. The factors in this
plot are selected visually and wherever the plot
fails, the factors that are placed before it, are
known as suitable factors [42]. In this study, the
scree plot was used as the main criterion, which
obtained three factors.

— Eigenvalue: If there are several variables and
a composite variable is created by adding them,
this variable will have a dispersion that is directly
related to the dispersion of the responses given
to each variable. Since variables with a larger

variance have a greater effect on the composite
variance, it is necessary to standardize the vari-
ables before summing them, or in other words,
calculate the Z score. In factor analysis, this
value is called the eigenvalue. Only factors with
an eigenvalue of 1 or greater are considered
for significance, and factors with eigenvalues
of less than one are discarded [54]. Keyser’s val-
ues estimated through the eigenvalues for three
extracted factors were 3.09, 2.78, and 2.04,
respectively. Thus, the eigenvalues for all three
extracted factors were obtained above 1.

The rotation of the extracted factors

Through rotation, the variables that are placed on
more than one factor are mainly assigned to one
factor [55]. The common rotation techniques are
direct oblimin and promax. Direct oblimin tries to
simplify the mathematic structure and output, while
promax is useful on larger datasets due to its speed.
Promax ultimately leads to a higher correlation
between factors and achieving a simple construct
(Gorsuch, 1983) [42]. In this study, Promax rotation
was used. Then, after substituting the items in three
extracted factors, the factors were named and their
reliability was checked.

Reliability analysis

Reliability refers to the degree of stability and in-
ternal consistency of the results produced by a tool
in repeated and multiple measurements. Thus, it is
associated with the credibility and repeatability of
a tool. There are several methods to assess the re-
liability of an instrument, specifically the test-retest
method and internal consistency [56]. In this study,
the reliability of the instrument was assessed using
the test-retest method and internal consistency. In-
ternal consistency was evaluated using Cronbach’s
alpha and average inter-item correlation (AIC). The
values greater than 0.7 were acceptable. An AIC of
0.2 to 0.4 was considered to indicate good internal
consistency. Then, the instrument was re-adminis-
tered to check its consistency [57]. The ICC values
were interpreted as follows: Less than 0.4 (poor reli-
ability), 0.4-0.6 (moderate reliability), 0.6-0.8 (good
reliability) and 0.8-1 (perfect reliability) [58]. The
final instrument was administered to 30 persons. It
was re-administered after 14 days to the same per-
sons with the same conditions. Then, the scores
obtained in these two stages were compared using
the correlation coefficients.
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DISCUSSION

Although many research efforts have been taken
in different parts of the world, none of the studies
had used a standard tool to determine the level
of adaptation of societies against heat waves, and
there is no such tool, and sometimes the level of ad-
aptation has been measured through questionnaires
that were not psychometrically evaluated [36-39].
Most studies have highlighted the increased fre-
quency and length of heat waves and their harmful
effects on health [7, 8, 59-65]. Thus, governments
and related officials should pay more attention to
heat waves and seek effective solutions for greater
adaptation and damage mitigation measures. These
measures can reduce the human and financial con-
sequences of heat waves. Accordingly, the tool de-
veloped in the study focused on adaptation solu-
tions. Thus, the tool can measure the adaptation
level against heat waves in different regions. The
outcomes can be used to formulate effective adap-
tation interventions and solutions.

Using the findings from the qualitative phase
of the study and the data from the interviews,
the themes related to adaptation and adaptation
solutions and strategies were extracted. Overall,
two themes of “adaptive paradigm” and “adaptive
strategies” were extracted. Each theme was divided
into two main categories and several subcatego-
ries. For example, the main category of “govern-
ance measures” was divided into four subcatego-
ries, including managerial and research subcatego-
ries. In the systematic review, eleven strategies for
adaptation to heat waves including education and
awareness raising, green infrastructure, and criti-
cal infrastructure were identified. The items in the
instrument were formed by merging the obtained
codes. Afterward, the psychometric properties of
the tool were assessed. The items were placed into
three factors that play a significant role in adapta-
tion to heat waves.

Most of the studies on adaptation to heat waves
have tried to discover individual behaviors, includ-
ing effective adaptive behaviors against heat waves
such as adequate hydration, paying attention to
daily weather forecasts, modifying lifestyle, using
air conditioners and fans, frequent showering, re-
ducing the duration of outdoor activities, paying
attention to health protection guidelines, reducing
and changing the level of physical activity, paying
attention to the type of clothing, doing things in the
early hours of the day, going to parks, canopies, and

swimming pools, and using balconies in the cool
hours of the day [30, 39, 66-70].

In addition to individual adaptive behaviors, or-
ganizing national programs to cope with the effects
of heat waves is very important and improves the
level of societal adaptation [71]. Moreover, man-
agers and policymakers need to have a good per-
ception of the dangers of heat waves [72]. Con-
cerning individual planning, people must improve
their knowledge by receiving information to protect
themselves to formulate individual plans for adap-
tive behaviors. The heat wave adaptation tool was
developed based on heat wave adaptation strate-
gies used both in the affected society and around
the world.

Limitations

Lack of face-to-face access to all study participants
due to time interference with the COVID-19 pan-
demic was one of the main limitations in the quali-
tative phase of the research, so other communica-
tion methods were used, including phone conver-
sations. Another limitation of the qualitative study
was the bias in the analysis and interpretation of the
results, which was maximized by adopting strategies
such as examining qualitative data in different stag-
es of analysis with some participants and research
colleagues. One of the limitations in the implemen-
tation of the quantitative study parts of the research
was the non-cooperation of some participants due
to not having enough time to participate in the
study, which was attempted by sending the ques-
tionnaire at a time determined by themselves and
setting a longer response deadline and explaining
the value of the participants’ opinions. In the pro-
cess of building the tool, we improved the process
of participation in this study. Another limitation was
the use of all dimensions of the society; because the
qualitative study in the present research was con-
ducted on the people of the society, the resulting
tool was designed based on the individual dimen-
sion of people’s adaptive behaviors.

CONCLUSIONS
The tool developed in this can direct the attention
of senior health managers to preparedness against
heat waves. Thus, they can identify the areas with
less adaptation to heat waves, meet their needs
by implementing damage mitigation programs,
and help them avoid the economic, social, physi-
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cal, and psychological effects of heat waves. The
main contribution of the present study was that it
addressed the concept of adaptation to heat waves
using a combination of inductive and analogical
methods. Besides, this is the first study in Iran to
develop and validate a tool for assessing adaptation
to heat waves. The developed tool can help planners
in the Ministry of Health and researchers to evaluate
the level of adaptation in different regions and for-
mulate plans of action to reduce the consequences
of heat waves.
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To the Editor,
we read with great interest the article by Kilic and
Dalkilinc Hokenek concerning to association between
D-dimer levels and COVID-19 patients’ mortality [1].
Since December 2019, a new coronavirus known
as SARS-CoV-2 has produced a global outbreak of
respiratory sickness known as coronavirus disease
2019 (COVID-19), which is still spreading rapidly. By
the end of January 2023, there will have been over
668.8 million verified COVID-19 patients globally.
Understanding the fluctuation and profile
of various biomarkers as a function of different
COVID-19 outcomes would assist in the creation
of a risk-stratified strategy for the management
of individuals with this condition [2, 3]. One area of
scientific interest is the thrombosis reported with
this rare viral pneumonia. Unlike patients with com-
munity-acquired pneumonia, the COVID-19 patient
appears to have an increased thrombotic reaction
to the virus. The presence and severity of micro-
thrombosis in these individuals have been linked to
worse outcomes [4, 5]. D-dimer, a fibrin breakdown
product, is well established as an indirect measure
of thrombotic activity in venous thromboembolism
(VTE) population risk assessment. Furthermore, D-
-dimer has been demonstrated to be raised in various
hypercoagulable situations such as cancer, sepsis,
pregnancy, and the postoperative period. D-dimer
has been recognized as a helpful prognostic marker
in this patient group, with the suspicion of thrombo-
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sis in COVID-19 patients adding to disease severity
and as a driving element of the respiratory illnesses
observed in this disease process.

Elevated D-dimer levels have been found to be
one of the most prevalent test results in COVID-19 pa-
tients requiring hospitalization. Kilic and Dalkilinc
Hokenek indicate that patients with high D-dimer lev-
els had higher in-hospital mortality rates. It is worth
emphasizing here that [1] Zhang et al. [6] showed
that D-dimer levels larger than 2.0 g/mL on admission
(a fourfold rise) might successfully predict in-hospital
mortality in COVID-19 patients, indicating that D-di-
mer could be an early and useful marker to enhance
COVID-19 patient care.

With the global increase in COVID-19 cases due
to its highly infectious nature, various research has
reported on also other predictors of illness severity in
COVID-19 patients.

According to studies, severe or fatal cases of
COVID-19 disease are linked to an increased white
cell count, creatinine, interleukin-6 (IL-6), C reactive
protein (CRP), lactate dehydrogenase, blood urea ni-
trogen, markers of liver and kidney function as well
as albumin levels, when compared to milder cases
where survival is the outcome [7-10]. These studies
provided an early insight into the impact of SARS-
-CoV-2 infection, although the conclusions cannot be
generalized in many situations due to geographical
limits, single-center experience, and small cohorts.
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In view of the above, it was critical to establish
a worldwide database on the clinical parameters of
COVID-19 patients, from which multivariate data
analyses could be done.
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To the Editor,

we were interested in the article by Ansari-Moghaddam
et al. referring to the role of complete blood cell
counts and C-reactive protein (CRP) in COVID-19 pa-
tients [1]. We fully agree that the search for early pre-
dictive markers in both COVID-19 and other diseases
is extremely important, as it allows for the detection
of the disease at an early stage and the early imple-
mentation of appropriate therapy [2]. Therefore, the
analysis of the importance of CRP and other markers
in COVID-19 is of key importance [3, 4].

C-reactive protein (CRP) is a biomarker commonly
used to measure inflammation in the body. Elevated
levels of CRP have been observed in patients with
COVID-19, and it is thought to play a role in the
severity of the disease. C-reactive protein (CRP) is pro-
duced by the liver in response to inflammation. It is
considered to be a non-specific marker, meaning that
it can be elevated in a wide range of conditions, in-
cluding infections, autoimmune diseases, and cancer.
However, in the case of COVID-19, CRP levels have
been found to be particularly high, even in patients
with mild symptoms.

Stringer et al. evaluated the role of CPR as a prog-
nostic marker among 1,564 COVID-19 patients and
showed that a threshold cut-off of CRP > 40 mg/L
performed well to predict mortality [5]. In another
study by Smilowitz et al. CRP concentrations above
108 mg/L were associated with VTE, acute kidney
injury, critical illness, and mortality, compared with
CRP below this level [6].
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The reason for the high CRP levels in COVID-19
patients is not entirely clear, but it is thought to be
related to the severe inflammation that occurs in
the lungs of patients with the disease. COVID-19 is
a viral infection that causes severe damage to the
respiratory system, and it is thought that the immune
response to the virus leads to a significant amount of
inflammation in the lungs [7]. This inflammation can
cause the release of cytokines, which are chemicals
that promote inflammation, and this in turn can lead
to the production of CRP.

Another study that tried to correlate the CRP levels
with the oxygen saturation level in COVID-19 patients
found that patients with high CRP levels had a signif-
icantly higher risk of requiring oxygen therapy and
intensive care [8]. The study also showed that CRP
levels were an independent predictor of the need for
oxygen therapy.

CRP levels are also thought to be associated with
the risk of developing complications in COVID-19 pa-
tients. A study that looked at CRP levels in patients
with COVID-19 found that those with high CRP levels
were at a higher risk of developing pneumonia and
acute respiratory distress syndrome (ARDS), which is
a severe complication of COVID-19 that can lead to
death [9].

In conclusion, C-reactive protein (CRP) is a biomark-
er that has been found to be elevated in COVID-19
patients. Elevated levels of CRP are thought to be
associated with the severity of the disease, as well
as the risk of complications such as pneumonia and

Mahdi Al-Jeabory, Department of Trauma and Orthopedic Surgery, Ruda Slaska City Hospital, 2 Wincentego Lipa St, 41-703 Ruda Slaska, Poland

e-mail: mmahdi@interia.pl, phone: +48696498240
Received: 28.01.2023 Accepted: 3.02.2023

Early publication date: 14.03.2023

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download
articles and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.

124 K@M Copyright © 2023 Via Medica, ISSN 2451-4691, e-ISSN 2543-5957


https://orcid.org/0000-0003-0739-1756
https://orcid.org/0000-0003-4412-6409
https://orcid.org/0000-0001-6789-3243

Yevhenii Symonets et al., C-reactive protein in COVID-19 patients

ARDS. CRP levels have also been found to be an in-
dependent predictor of the need for oxygen therapy
in COVID-19 patients. As such, CRP can be useful
as a biomarker for monitoring the progression of
the disease and for identifying patients who are at
a higher risk of developing complications. It should
be noted that CRP is not a specific marker for COV-
ID-19 and high CRP levels can be caused by other
conditions [10]. However, in the context of COV-
ID-19, it can provide valuable information for clinical
management and prognosis.
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ABSTRACT

After the earthquake in Indonesia and Japan, the governments gathered in Kobe and pledged to prioritize
the following measures in their countries: Ensuring that disaster risk reduction is a national and a local prio-
rity with a strong institutional basis for implementation. Identifying, assessing and monitoring disaster risks
and enhancing early warning. Using knowledge, innovation, and education to build a culture of safety and
resilience at all levels. Reducing the underlying risk factors. Strengthening disaster preparedness for effective
response at all levels. Also, in the Sendai Framework, they committed that the risk perception should be the
priority of governments and should be considered in all civil structures. In this letter, there are reasons that
can reduce mitigation measures of governments in earthquake-prone countries.

KEY WORDS: earthquake; mitigation measures; disaster management

Dear Editor,

countries that are located on earthquake faults,
according to the Hugo document, should consid-
er proper management of the resilience of building
structures so that the loss of life and property after
an earthquake is as low as possible. Also, the first
and most important action in the Sendai framework
is the commitment of governments to risk perception
against all possible hazards and strengthen the gov-
ernance of risk management. But looking at different
countries, we see differences in the implementation
of these commitments [1-4].

A country like Japan has strengthened the resiliency
of the structures against earthquakes of eight to eight
and a half magnitude by fortifying the building struc-
tures, so that this intensity of the earthquake brings the
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least financial and life losses for the residents of this

country. And finally, an eight-magnitude earthquake is

not considered a disaster for this country [5-7].

The most important lessons learned from the ac-
tions of the Japanese government for other earth-
quake-prone countries are:

1. Having a holistic preparedness (Scenario, Ex-
ercise, Exercise evaluation) to disaster reduc-
tion management.

2. Investing in the mitigation phase is important
(structural and non-structural measures), but is
not a substitute for preparedness

3. Extensive cooperation of all governmental and
non-governmental sectors
But why do low-income countries in the Middle

East try less to mitigation measures to reduce earth-
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quake impact? Because the results of mitigation
measures are not obvious in the short term, so gov-
ernments in these countries are more eager to do
things that have an immediate answer. For this rea-
son, most government measures in these countries
are in the response and recovery phases. On the oth-
er hand, the weak and one-dimensional economy of
these governments has also weakened investment in
the resilience of building structures.

The recent earthquake in Turkey, caused a disas-
ter and catastrophe status and requested interna-
tional aid from the government of this country, if it
happened in Japan, it would have been managed by
the local and national governments.

It is very painful to hear about the death of more
than 50,000 people in Turkey and Syria at a time
when all governments should adhere to the Hyo-
go and Sendai framework. Appreciating all meas-
ures taken in the response and recovery phase, the
need to invest in the resilience of structures in these
countries is quite clear. Therefore, international or-
ganizations and high-income countries should help
the governments in these countries to fulfill their
commitment to the Sendai document. And the gov-
ernments of these countries should be forced to
implement their obligations in the field of mitigation
and structural resilience.
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To the Editor,

The COVID-19 pandemic has placed a significant bur-
den on healthcare systems worldwide, with critical
care teams having to adapt rapidly to new challenges
[1, 2]. Among these challenges is the management
of the airways of patients with COVID-19, which
poses a significant risk to healthcare workers due to
the high viral load in the upper respiratory tract [3].
Videolaryngoscopy has emerged as a relevant tool for
airway management in COVID-19 patients, offering
a safer and more efficient alternative to tradition-
al techniques.

Traditional airway management procedures, such
as direct laryngoscopy, have been associated with an
increased risk of aerosol-generating procedures (AGP)
and transmission of SARS-CoV-2 to healthcare work-
ers. AGP is a term used to describe medical proce-
dures that can generate aerosols, such as coughing,
sneezing, or speaking, which can contain infectious
particles. AGP has been linked to an increased risk
of transmission of COVID-19 to healthcare work-
ers. Therefore, it is essential to reduce the use of AGP
in the airway management of COVID-19 patients to
minimize the risk of transmission.

Videolaryngoscopy has various advantag-
es over conventional airway management treat-
ments. For starters, it eliminates the need for a ste-
toscope since the camera offers a direct vision of the
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vocal chords. Second, it cuts down on the amount
of time spent on airway management treatments,
which is especially significant in critically sick pa-
tients. Finally, it increases intubation success rates,
lowering the risk of problems associated with several
attempts at intubation.

Numerous studies have found that videolaryngos-
copy improves airway management in COVID-19 pa-
tients [4-6]. A meta-analysis of 20 trials suggests
that PPE reduces the effectiveness of endotracheal
intubation [7]. The researchers also discovered that
the use of direct laryngoscopy for intubating pa-
tients with suspected or confirmed COVID-19 by an
incubator wearing level C PPE is associated with an
overall reduction in intubation time and an increase
in intubation success rates compared with video la-
ryngoscopes.

In another study with 219 COVID-19 patients,
videolaryngoscopy was reported to have a 97% suc-
cess rate with a minimal incidence of problems [8]. In
addition, videolaryngoscopy reduced the requirement
for AGP by 50% when compared to direct laryngo-
scopy.

The use of personal protective equipment (PPE)
is essential to reduce the risk of transmission of
COVID-19 to healthcare workers during airway man-
agement procedures. However, the use of PPE can
also reduce the efficiency of the procedures per-
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formed, as it can limit the field of vision and make it
more difficult to perform certain tasks [9, 10]. Vid-
eolaryngoscopy can help overcome some of these
challenges by reducing the need for direct visualiza-
tion and improving the field of vision.

Several studies have reported on the efficacy
of videolaryngoscopy in the airway management
of COVID-19 patients while wearing PPE [5, 7].
A study involving 88 COVID-19 patients found that
videolaryngoscopy had a success rate of 95% while
wearing full PPE. The study also reported that the
time spent on airway management procedures was
reduced compared to direct laryngoscopy, despite
the additional time required for donning and doff-
ing of PPE.

Another study involving 106 COVID-19 patients
found that videolaryngoscopy had a success rate of
96% while wearing full PPE. The study also reported
that videolaryngoscopy reduced the need for AGP
and decreased the time spent on airway manage-
ment procedures.

Summiarizing, the use of videolaryngoscopy rep-
resents an important advance in airway management
for COVID-19 patients. It offers a safer and more effi-
cient alternative to traditional techniques, which can
help reduce the risk of transmission of COVID-19 to
healthcare workers and improve patient outcomes.
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