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ORIGINAL ARTICLE / ©ZGUN ARASTIRMA MAKALESI

Evaluation of Pre-Hospital Healthcare Personnel’s Knowledge and Experience Levels About

Prone CPR: A Survey Study

Hastane Oncesi Sadlik Personelinin Pron Kardiyo Pulmoner Resiisitasyon Hakkinda Bilgi

Diizeyinin Degerlendirilmesi

Fatma Karakoyun'®, Giil Pamukgu Giinaydin?®, Murat Genc¢?

ABSTRACT

Aim: Prone cardiopulmonary resuscitation (CPR) (CPR
performed in the prone position) is an important intervention for
managing cardiopulmonary arrest in patients that experience
cardiopulmonary arrest in the prone position. It is important for
pre-hospital healthcare personnel to learn and practice this
technique when necessary. This study aims to determine the
knowledge level of pre-hospital healthcare personnel on prone
CPR.

Material and Methods: Our study is a cross-sectional survey
study conducted at a single center. Pre-hospital healthcare
personnel who transferred patients by ambulance to Ankara City
Hospital between July 1-31, 2021, were included in the study.
Participants were given a total of 31 questions, 24 of which aimed
to determine demographic information and educational status, and
7 of which assessed theoretical knowledge about prone CPR.

Results: A total of 99 pre-hospital healthcare personnel
participated in the study. The average age of the participants was
3215 (Mean=£SD). Examination of the responses revealed that
half of the participants (n=45, 45.5%) had transported patients in
the prone position, yet the majority had not received any training
on prone CPR (n=73, 73.7%) and had never performed prone CPR
(n=88, 88.9%). Participants’ knowledge levels were low about
prone CPR, with a mean total correct answer rate of 31 (Mean=*
SD) out of 7 questions, median of 3 (0-6) (min-max). Mean and
median number of total correct answers were compared according
to participants’ gender, prone CPR training status, years of
experience, previous experience in prone CPR, the school of
graduation, professional title, guideline reading status, routine CPR
training status. No statistically significant difference was found
between the groups.

Conclusion: We observed that healthcare personnel working in
pre-hospital ambulance services do not have sufficient knowledge
or training about prone CPR. Since pre-hospital healthcare
personnel may encounter prone CPR, there is a need for training on
performing prone CPR in this group.

Keywords: Prone CPR, reverse CPR, prehospital
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oz

Amag: Pron kardiyopulmoner resisitasyon (KPR) (yUzlsti
pozisyonda yapilan KPR), yuzistli pozisyonda kardiyopulmoner
arrest olan hastalarin yénetiminde onemli bir midahaledir. Bu
teknigin 6grenilmesi ve gerektiginde uygulanmasi, hastane dncesi
saglik personeli igin 6nemlidir. Bu ¢alismanin amaci, hastane dncesi
saghk personelinin pron KPR konusundaki bilgi dlzeylerini
belirlemektir.

Gere¢ ve Yontemler: Calismamiz tek merkezde yuritilen
kesitsel bir anket ¢alismasidir. 1-31 Temmuz 2021 tarihleri arasinda
Ankara Sehir Hastanesine ambulansla hasta nakleden hastane
oncesi saglik personeli galismaya dahil edilmistir. Katiimcilara 24'G
demografik bilgi ve egitim durumunu belirlemeyi, 7'si ise pron KPR
konusundaki teorik bilgiyi degerlendirmeyi amaglayan toplam 31
soru yoneltilmistir.

Bulgular: Calismaya toplam 99 hastane oncesi saglik personeli
katilmistir. Katiimcilarin ortalama yagi 325 (Ort = SS) idi. Yanitlar
incelnediginde, katihmcilarin yarisinin (n=45, %45,5) en az bir kez
pron pozisyonda hasta tasidigl, ancak c¢ogunlugun pron KPR
konusunda egitim almadigi (n=73, %73,7) ve hi¢ pron KPR
uygulamadigi (n=88, %88,9) tespit edildi. Katilimcilarin pron KPR
konusundaki bilgi diizeyleri distktl; 7 soru lzerinden ortalama
toplam dogru yanit orani 3*1 (Ort=£SS), medyan 3 (0-6) (min-
maks) idi. Katilimcilarin cinsiyet, pron KPR egitim durumu, mesleki
deneyim yili, daha 6nceki pron KPR deneyimi, mezun oldugu okul,
mesleki unvan, rehber okuma durumu, rutin KPR egitim durumu
gibi degiskenlere gore ortalama ve medyan toplam dogru yanit
sayilari karsilastirildi. Gruplar arasinda istatistiksel olarak anlamh bir
fark bulunamadi.

Sonug: Hastane 6ncesi ambulans hizmetlerinde galisan saglk
personelinin pron KPR konusunda yeterli bilgiye veya egitime sahip
olmadigini gézlemledik. Hastane oncesi saglik personeli pron KPR
ile karsilasabileceginden, bu grup igin pron KPR uygulama egitimi
gerekmektedir.

Anahtar Kelimeler: Pron KPR, yiizlisti KPR, hastane 6ncesi
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Prehospital prone CPR knowledge and experience

Introduction

The prone position is generally used in the operating room
to facilitate access to the surgical area and in the intensive
care units (ICU) to improve oxygenation in patients with
severe hypoxic respiratory failure. During the coronavirus
disease 2019 (COVID-19) pandemic, this position has been
widely used in both spontaneously breathing and
mechanically ventilated patients with acute respiratory
failure (1). The application of the prone position in intubated
or non-intubated patients with COVID infection and lung
involvement has shown positive effects on hypoxia (2).
“Prone CPR”, also referred to as “Reverse-CPR”, is defined as
CPR performed in the prone position.

If a patient experiences cardiopulmonary arrest while
monitored in the prone position, it takes approximately 5-6
people and up to 3 minutes to turn the patient from prone
position to supine position and initiate cardiopulmonary
resuscitation (CPR) (3). This delays the start of chest
compressions. Additionally, attempting to turn the patient
to the supine position can dislodge critical lines, detach
monitoring equipment cables, or the endotracheal tube of a
critically ill patient. Attempting to turn the patient to the
supine position without adequate number of people can
pose a risk to both the patient and the healthcare personnel.
Delays in chest compressions and defibrillation can
negatively impact patient outcomes (4,5). The American
Heart Association (AHA) Guidelines for CPR and Emergency
Cardiovascular Care recommends that CPR in the prone
position might be reasonable when the patient cannot be
placed in the supine position, particularly in hospitalized
patients with an advanced airway in place (6).

Prone CPR is also an important skill for pre-hospital
healthcare personnel. The aim of this study is to determine
the knowledge levels of pre-hospital healthcare personnel
on prone CPR and whether they have applied this method on
their patients in their daily practice.

Material and Methods

This study is a single-center, cross-sectional, observational
survey study. Surveys were administered to pre-hospital
healthcare personnel who brought patients to Ankara City
Hospital by 112 emergency ambulance system between July
1-31, 2021. The hospital where the study was conducted is a
city hospital that accepts approximately 250-300 ambulance
cases daily, serving a population of 2.5 million. The hospital
has 700 intensive care beds and handles secondary transfers
to intensive care units from other hospitals by ambulance.
Ethical approval was obtained from the Ankara City Hospital
Ethics Committee with decision number E-2-21-559.

A 31-question survey was administered to participants who
brought patients to the emergency department by
ambulance after they handed over their patients. The survey
included 24 questions about the participants’ demographic
characteristics (age, gender, educational status, professional
title), professional training in CPR, and the guidelines they
had read, as well as 7 multiple-choice questions assessing
their theoretical knowledge of prone CPR. The survey form
was created through Google Forms and was electronically
delivered to the participants. Informed consent was
obtained from the participants via the same platform.

Karakoyun et al.

Participants were prevented from giving more than one
answer to the same question on the Google Forms platform.
Inclusion criteria for the study: Pre-hospital healthcare
personnel working in Ankara 112 emergency ambulance
services and bringing patients to Ankara City Hospital by
ambulance.

The exclusion criteria for the study is as follows: refusal to
participate in the survey and failure to answer all survey
questions.

Statistical Methods

IBM SPSS Statistics Version 16 was used to evaluate the
survey results. Frequency distributions were provided for
categorical variables, and descriptive statistics were given
for continuous variables. The Shapiro-Wilk normality test
was applied for continuous variables. For comparisons of
medians between two independent groups where the
normality assumption was not met (p<0.05), the non-
parametric Mann-Whitney U test was used. For comparisons
of means between two groups with normally distributed
data, the Independent Samples t-test was used. The Chi-
square test was applied for ratio comparisons of
independent frequency data. A significance level of p<0.05
was used for statistical significance.

Results

A total of 105 pre-hospital healthcare personnel working in
ambulances participated in the study. 6 surveys were
excluded because they were incomplete. 99 surveys were
included in statistical analysis. The average age of the

participants was 325 (MeanxSD), with a median age of 33

(min-max 21-45). The demographic data of the participants
are presented in Table 1.

Total number of participants (n=99) n (%)
Gender, male 43 (43.4)
High school 8(8.1)
Two Year Degree 37(37.4)
Education level
Bachelor’s Degree 48 (48.5)
Master’s Degree 6(6.1)
Emergency Medical Technician 40 (40.4)
Professional title  Paramedic 54 (54.5)
Nurse 5(5.1)
2000-2005 16 (16.2)
2006-2010 28 (28.3)
Graduation Year 2011-2015 20(20.2)
2016-2020 25 (25.3)
2021-.. 10 (10.1)
0-5 22 (22.2)
Years of work
R 6-10 38 (38.4)
experience
11- 39 (39.4)
Never received training 73 (73.7)
e After starting to work
Timing of prone 18 (18.2)
CPR trainin,
€ In high school 1(1.0)
In university 7(7.1)

Table 1. Demographic data of participants
CPR: Cardiopulmonary resuscitation
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Question Answer n (%)
Did you receive certified routine CPR training? Yes 54 (54.5)
No 45 (45.5)
Did you receive prone CPR training? Yes 26 (26.3)
No 73 (73.7)
Do you read current Resuscitation Guidelines? Yes 30(30.3)
No 69 (69.7)
Did you ever transport COVID-19 positive patients? Yes 91 (91.9)
No 8(8.1)
Have you ever transported a patient in the prone position? Yes 45 (45.5)
No 54 (54.5)
Have you ever performed Prone CPR? Yes 11 (11.1)
No 88 (88.9)
Table 2: Participants’ answer about CPR and prone CPR
CPR: Cardiopulmonary Resuscitation.
n (%)
!f a prone patient experiences cardiopulmonary arrest, in which position Prone (correct) 37(37.4)
is CPR performed?
Supine (false) 62 (62.6)
Is prone CPR applied to a patient without an advanced airway? Yes (correct) 51 (51.5)
No (false) 48 (48.5)
On which vertebrae should the hands be placed during prone CPR? T1-T4 (false) 7(7.1)
T4-T7 (false) 68 (68.7)
T7-T10 (correct) 24 (24.2)
How many compressions in a minute should be performed in prone CPR?  100-120 (correct) 43 (43.4)
120-140 (false) 11 (11.1)
80-100 (false) 45 (45.5)
Can prone CPR be performed on children? Yes (correct) 57 (57.6)
No (false) 42 (42.4)
Where should defibrillator pads be placed during prone CPR? All of the positions described below (correct) 35 (35.4)
Only front-back (false) 20 (20.2)
Or?ly between vertebral column and the right scapula-the 44 (44.4)
axilla (false)
Can End-tidal CO, be measured during prone CPR? Yes (correct) 82 (82.8)
No (false) 17 (17.2)

Table 3. Answers to the Questions Assessing Their Knowledge Levels
CPR: Cardiopulmonary resuscitation

The ratio of participants who transported COVID-positive
patients, received prone CPR training, read guidelines,
received certified routine CPR training, transported patients
in the prone position, and performing prone CPR are
presented in Table 2.

Participants were asked 7 questions to assess their
knowledge level regarding prone CPR. The ratio of correct
and incorrect answers for each question are shown in the
table 3.

2% of participants (n=2) did not answer any questions
correctly. 6.1% of participants (n=6) answered 1, 16.2%
(n=16) answered 2, 28.3% (n=28) answered 3, 30.3% (n=30)
answered 4, 15.2% (n=15) answered 5, and 2% (n=2)
answered 6 questions correctly. No participant answered all
7 questions correctly (n=0). The average number of correct

answers was calculated as 31 (MeanzSD), with a median of
3 (0-6) (min-max).

Table 4 presents a comparison of participants’ gender, prone
CPR training status, average years of experience, whether
they have previously performed prone CPR, the school they
graduated from, professional title, guideline reading status,
routine CPR training status, and the mean and median
number of correct answers. No statistically significant
difference was found between the groups.

Anatolian J Emerg Med 2024;7(3):102-107. https://doi.org/10.54996/anatolianjem.1517671

Discussion

Cardiac arrest occurring in prone positioned patients may
slightly increase the complexity of the procedures, with
additional pitfalls (7). Rapid defibrillation, along with early
and uninterrupted chest compressions, is crucial for the
return of spontaneous circulation in cardiac arrest patients.
Prone CPR shortens the time to start CPR for patients that
are already in the prone position, thereby reducing the no-
flow time. In the literature, this technique is recommended
to avoid delays, especially in situations where it is not easy
to turn patients to the supine position (8). In 2001, Brown et
al. published a review on prone CPR (9). In 2003, Mazer et al.
demonstrated that prone CPR during cardiac arrest
produced higher systolic and mean arterial pressures
compared to standard CPR (10). H-W’s study also found that
although physicians rarely encountered prone CPR, the
outcomes were positive (11).

Prone CPR is also included in the AHA and European
Resuscitation Council (ERC) guidelines (7). When performing
prone CPR, hands should be placed over the T7-T10
vertebrae, and a firm surface should be present under the
patient (12). The rate of chest compressions should be 100-
120 per minute, with a depth of 5-6 cm, allowing for full
recoil, like routine CPR (12). Defibrillation pads can be placed
under both armpits or on the left mid-axillary line and right
scapula (3,13).
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Total number of correct answers Mann Whitney-U test

Mean+SD Median (Min-max) p value
Prone CPR training status Yes 3+1 4 (0-5)
0.749
No 3+1 3(0-6)
Years of experience 0-5 341 3(1-5)
6-10 3+1 3(0-6) 0.360
11- 4+1 4(1-6)
Have you ever performed prone CPR? Yes 4+1 4(2-6)
0.067
No 311 3(0-6)
Education level Bachelor’s Degree 3+2 4 (0-6)
High School 4+1 4(3-5)
0.685*
Two-year degree 3+1 3(1-5)
Master’s Degree 3+1 3(1-5)
Professional title Emergency Medical Technician 3+1 4 (0-6)
Paramedic 3+1 3(0-5) 0.783*
Nurse 310 3(3-4)
Guideline reading status Yes 4+1 4 (0-5)
0.277
No 3+1 3(0-5)
Routine certified CPR training status Yes 4+1 4 (0-6)
0.088
No 3+1 3 (1-5)
Male 411 4(1-6)
Gender 0.167
Female 3+1 3(0-6)

Table 4. Comparison of gender, prone CPR training, average years of experience, prone CPR performance, Sschool graduated from, professional title, guideline

reading status, routine CPR training, and number of correct answers
CPR: Cardiopulmonary resuscitation. * Kruskall-wallis test.

The risk of respiratory transmission, which has become more
significant during the COVID-19 pandemic, is theoretically
lower with prone CPR as the rescuer is not face-to-face with
the patient. Prone CPR, performed only with hands in the
field, contributes somewhat to air exchange, making it a
good alternative for rescuers who avoid mouth-to-mouth
ventilation (14).

In their study Erdur et al. observed that that most of the
physicians had not received post-graduation training on
emergencies amongst general practitioners working in
emergency services in Denizli (15). Likewise, in our study, the
participation rate in certified training programs on routine
CPR was found to be 45.5%. These finding indicate the need
for more training on routine CPR in our country.

In a study related to supine CPR by Kayipmaz et al. faculty of
dentistry school students received CPR training, and it was
observed that the number of compressions per minute, the
ratio of correct compressions to total compressions, and
compression percentages significantly improved positively
with the training (16). In a study Martinez et al investigated
the knowledge level of supine CPR among physicians in the
internal medicine department and similar results were
obtained. They emphasized the insufficient knowledge level
of doctors regarding routine CPR and noted that this
knowledge level did not vary with years of experience or
relevant training (17). Similarly, no relationship was found in
our study between the participants’ professional titles, years
of experience, and the number of correct answers.

Between participants who received prone CPR training and
those who did not, no significant difference was found
regarding mean number of correct answers. This could be
due to the small number of prone CPR knowledge questions

and the fact that some of the questions could be answered
with knowledge of routine CPR.

70% of our participants stated they do not read current
resuscitation guidelines. This indicates a need for awareness
to follow these guidelines for continuing professional
development among pre-hospital healthcare personnel.
When we asked, “Have you ever performed prone CPR?”
88.9% of the participants answered “no”. This result may be
due to the lack of training on prone CPR among pre-hospital
healthcare personnel. Healthcare personnel might be
reluctant to perform reverse CPR as a first option, especially
due to the lack of specific training and knowledge of the
procedure (7). Healthcare personnel involved in the care of
prone positioned patients would also benefit from specific
protocols for periodic training on how to perform CPR on a
prone patient (7). In a study by Tejas Sinha et al., the
importance of training and practice in prone CPR was
emphasized. In their study, internal medicine residents were
given prone CPR training using a simulation method with a
cardiopulmonary arrest patient in the prone position, and
participants indicated that this simulation training was
beneficial for performing prone CPR in the future (18). In
Geng et al.’s study, most physicians reported not having any
training on prone CPR (19). This result is consistent with our
finding that EMT’s and paramedics in our study had not
received post-graduation training on prone CPR. Such
training is needed in our country for prone CPR.
Additionally, in a study by Tofil et al. on anesthesiologists,
ventricular fibrillation (VF) was simulated during a spinal
cord operation while the patient was operated on in the
prone position. The participants’ skills in recognizing and
intervening in VF in prone patients were assessed.
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Participants were divided into groups for the simulation
study, and none of the groups performed prone CPR.
Additionally, the average time to recognize VF in patients
was 76 seconds, and the average time to start chest
compressions was 77 seconds, indicating a delay in patient
intervention (20). The authors concluded that
anesthesiology residents need additional training in
recognizing arrest and performing prone CPR in prone
patients.
In our study, when comparing the total number of correct
answers given by pre-hospital healthcare workers based on
their years of experience, no statistically significant
difference was found between the groups. This was thought
to be due to the lack of in-service training after graduation.
In a study by Kocalar et al., similar to our study, no significant
relationship was found between the years of experience and
knowledge levels of physicians (21). When comparing the
years of experience of pre-hospital healthcare personnel
participating in the survey with their prone CPR training
status, no statistically significant difference was found
between the groups in our study. In their study Giiven et al.
also concluded that there was no correlation between the
years of experience and knowledge level (22). These findings
indicate that professional experience alone is not sufficient
to increase knowledge levels, and structured training is
needed.
When examining the total number of correct answers based
on the gender of our participants, the average number of
correct answers given by males was 4, while the average
number of correct answers given by females was 3. No
statistically significant difference was found between the
groups. Similarly, in a study by Aygin et al. on knowledge
levels regarding CPR, no significant difference was found
between genders (23).
It is important for pre-hospital healthcare personnel to have
sufficient knowledge of prone CPR. Prone CPR can be applied
by 112 emergency medical services during the transfer of
patients monitored in the prone position or for patients
found in arrest in the prone position at the scene to enable
rapid intervention. Turning a patient transported in the
prone position to the supine position for CPR inside the
moving ambulance is technically challenging and time-
consuming; therefore, performing prone CPR on patients
transported in the prone position may be more appropriate.
However, no studies on outcomes of prone CPR in
ambulance were found in the literature, this may be an area
of future research.
Limitations
The most significant limitation of our study is that it is single-
centered. This prevents the generalization of our results.
There is a need for multi-centered studies on prone CPR. Due
to measurement convenience, only theoretical questions
were asked in the study, and comparisons were made based
on these. Adequate theoretical knowledge does not always
directly show real-life applications. The sample of healthcare
personnel participating in our study was not randomly
selected; the survey form was offered to all pre-hospital
healthcare personnel, but only those who voluntarily filled
out the form participated in the study, which may have
introduced bias in the sample.

Karakoyun et al.
Conclusion
intervention in managing cardiac arrest in patients
monitored in the prone position in the hospital or
ambulance or those experience cardiopulmonary arrest in
the prone position in the field.
In our study, the percentage of correct answers to the
knowledge questions about prone CPR was found to be low.
Although during the COVID-19 pandemic, most ambulances
carried patients in prone position at least once, the number
of pre-hospital healthcare personnel performing prone CPR
and their knowledge level on this subject were found to be
low. Most pre-hospital personnel have not received any
training on prone CPR. There is a need for training on
performing prone CPR.
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Retrospective Evaluation of Adolescent Patients Presenting to the Emergency Department

with Suicidal Attempt

Ozkiyim Girisimi ile Acil Servise Basvuran Adolesan Hastalarin Retrospektif Dederlendirilmesi

Faruk Danis'™, Yasemin Baranoglu Kiling?

ABSTRACT

Aim: Suicide attempts among adolescents are a major public
health problem. It is important to understand the prevalence of
suicide attempts in the adolescent population and the risk factors
underlying the attempts so that the necessary precautions can be
taken by health authorities. We therefore aimed to retrospectively
evaluate the demographic and clinical characteristics of adolescent
patients presented to the emergency department due to suicide
attempts.

Material and Methods: This retrospective observational study
included adolescent patients aged 10-19 years who presented to
the emergency department for suicide attempt between August 01,
2018 and July 31, 2023. Ethics committee approval was obtained
and data were collected from the hospital automation system
through ICD codes. Demographic data, clinical characteristics,
intervention methods, treatment processes and outcomes of the
patients were analysed in detail.

Results: Of the 126 patients included in the study, 80.2% were
female, 19.8% were male, and the mean age was 184 months.
97.6% of the patients attempted suicide by ingestion of drugs or
substances, and the rest of the patients preferred methods such as
jumping from a height, firearm and sharp instrument use.
Depression was the most common comorbid psychiatric disorder
and was identified in 73.7% of the adolescents in the study. 42.1%
of the patients presented to the emergency department with
complaints such as nausea/vomiting and tendency to sleep with
suicide attempt. Treatments such as gastric lavage and activated
charcoal were administered in the majority of admissions.

Conclusion: This study reveals that suicide attempts are an
important public health problem in the adolescent population and
psychiatric disorders, especially depression, play a role in these
attempts. It was observed that suicide attempts were more
common among adolescent females. The findings emphasize the
importance of early screening and interventions for psychiatric
disorders for the prevention and management of suicide attempts
in adolescents. The findings of the study shed light on efforts to
review and improve current management strategies and
demonstrate the need for large-scale community-based studies.

Keywords: Suicide, adolescents, emergency department,
mental disorders, poisoning
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oz

Amag: Ergenler arasinda intihar girisimleri énemli bir halk
saghgl sorunudur. Saglik otoriteleri tarafindan gerekli 6nlemlerin
alinabilmesi icin ergen poptlasyonda intihar girisimlerinin
yayginligini ve girisimlerin altinda yatan risk faktorlerini anlamak
onemlidir. Bu nedenle, acil servise intihar girisimi nedeniyle
basvuran ergen hastalarin demografik ve klinik 6zelliklerini
retrospektif olarak degerlendirmeyi amagladik.

Gere¢ ve Yontemler: Bu retrospektif gozlemsel calisma,
01.08.2018 ile 31.07.2023 tarihleri arasinda acil servise 6zkiyim
girisimi nedeniyle bagvuran 10-19 yas arasi adolesan hastalar
kapsamaktadir. Etik kurul onayr alinarak hastane otomasyon
sisteminden ICD kodlari araciligiyla veri toplanmistir. Hastalarin
demografik verileri, klinik 6zellikleri, girisim ydntemleri, tedavi
suregleri ve sonlanimlari detayl bir sekilde incelenmistir.

Bulgular: Calismaya dahil edilen 126 hastanin %80,2’si kadin,
%19,8’i erkek olup, yas ortalamasi 184 aydi. Hastalarin %97,6's ilag
veya madde alimi yoluyla 6zkiyim girisiminde bulunmus, geri
kalanlar ise yiiksekten atlama, atesli silah ve kesici alet kullanma
gibi yontemleri tercih etmistir. Depresyon, en yaygin eslik eden
psikiyatrik bozukluk olarak bulunmus ve ¢alismadaki adolesanlarin
%73,7’sinde tanimlanmistir. Hastalarin %42,1° i ézkiyim girisimle
birlikte bulanti/kusma ve uykuya egilim gibi sikayetlerle acil servise
basvurmustur. Bagvurularin biyik ¢ogunlugunda mide lavaji ve
aktif komiir gibi tedaviler uygulanmistir.

Sonug: Bu ¢alisma, ozkiyim  girisimlerinin  adolesan
poptlasyonda énemli bir halk saghg sorunu oldugunu ve 6zellikle
depresyon gibi psikiyatrik bozukluklarin bu girisimlerde rol
oynadigini ortaya koymaktadir. Adolesan kadinlar arasinda 6zkiyim
girisimlerinin daha yaygin oldugu goézlemlenmistir. Bulgular,
adolesanlarda 6zkiyim girisimlerinin dnlenmesi ve yonetimi igin
erken tarama ve psikiyatrik bozukluklar agisindan midahalelerin
onemini vurgulamaktadir. Cahismanin bulgulari, mevcut yénetim
stratejilerini gdzden gecirme ve iyilestirme ¢abalarina isik tutmakta
olup, genis capli toplum temelli ¢alismalara duyulan ihtiyaci
gostermektedir.

Anahtar Kelimeler: Suisid, adolesan, acil servis, psikiyatrik
bozukluklar, zehirlenme
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Adolescent Suicidal Attempts in ED

Introduction

Adolescence is defined as a period in which the person gains
independence and social productivity, starting with
biological and physical development, sexual and
psychosocial maturation (1). According to the definition of
the World Health Organisation, adolescence covers the
period between the ages of 10-19 (2).

Suicidal attempt in adolescence is an increasingly important
public health problem in the world. Suicidal behaviour is
actions, thoughts and attempts with the intention of killing
oneself. The most common suicidal behaviour in adolescents
is drug and substance abuse (3). Approximately 800
thousand people die annually in the world as a result of
suicide. The number of suicidal attempts in a year is
estimated to be 10-20 times this number. In the pediatric
population, mortality rates due to suicide attempts are
lower than in adults. Nevertheless, suicide is the first leading
cause of death in female adolescents aged 15-19 years and
the third leading cause of death in male adolescents of the
same age group (4). Suicide-related mortality rates are
increasing every year (5).

Studies investigating suicidal risk factors in adolescence
emphasise several factors such as previous attempts, illness,
domestic violence, distressing life events and substance
abuse. Factors such as divorce, unemployment or migration
may disrupt social ties and pave the way for suicide (6,7).
Depression has been shown to be associated with suicidal
behaviour in adolescents as well as in adults (8). In our study,
we planned to retrospectively analyse the cases admitted to
the emergency department due to suicidal attempts in
adolescence. Thus, through the current study, we attempted
to better understand the current status of case management
and to identify areas for possible research and improvement.

Material and Methods

Approval for our retrospective observational study was
obtained from Bolu Abant izzet Baysal University Clinical
Research Ethics Committee (Decision no: 2023/278). In our
study, adolescent patients (aged 10-19 years) admitted to
the emergency department of Bolu izzet Baysal Training and
Research Hospital between August 01, 2018 and July 31,
2023 due to suicide attempt were retrospectively analyzed.
Our hospital is a tertiary hospital and the annual emergency
department admissions are approximately 85,000 (pediatric
and adult). Patients aged 0-17 years are admitted by a
pediatric specialist and patients aged 18 years and older are
admitted by an emergency medicine specialist.
Demographic data (age, gender, comorbidities), laboratory
data, treatment methods, suicide methods, number of days
of hospitalisation, and treatment responses and outcomes
were obtained retrospectively from the hospital information
management system with International Classification of
Diseases (ICD) codes. Patients with missing data were not
included in the study

Statistical analysis

All statistical analyses were carried out using SPSS for
Windows (Version 22.0, IBM Corp., Armonk, NY, USA). The
normal distribution of the data was evaluated by
Kolmogorov-Smirnov test; the numerical variables that
exhibited normal distribution were presented as mean =+
standard deviation, and those that did not exhibit normal
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distribution were presented as median and interquartile
range (IQR). Categorical variables were presented as number
and percentage. Pearson Chi-Square test was used to
compare categorical data. A value of p<0.05 was considered
statistically significant.

Results

Of the 126 patients included in the study, 101 were female
(80.2%) and 25 were male (19.8%) and there was a
significant difference between the groups (Pearson Chi-
square, p<0.001). The mean age of the patients was 184
months (£ 17.4). The median length of hospitalisation was 2
days (IQR: 1-2).

Nineteen (15%) of the patients had a history of suicidal
attempt or non-suicidal self-harm behaviour. While 38
(30.2%) of the patients were being followed up in the Child-
Adolescent Mental Health and Diseases clinic with any
diagnosis, 88 (69.8%) did not have any mental diagnosis until
this presentation. Of the 38 patients with a previous
diagnosis, 28 (73.7%) had depression, 6 (15.8%) attention-
deficit / hyperactivity disorder (ADHD), 2 (5.3%) anorexia, 1
(2.6%) bulimia nervosa and 1 (2.6%) bipolar disorder (Table
1).

Of the 126 patients included in the study, 123 (97.6%)
attempted suicide through drug or substance intake, 1
patient (0.8%) attempted suicide through jumping from a
height, 1 patient (0.8%) attempted suicide through firearm
and 1 patient (0.8%) attempted suicide through self-cutting
with a sharp object. In 123 patients who attempted suicide
by taking medication, 37 of them had taken at least one type
of selective serotonin reuptake inhibitor or serotonin and
norepinephrine reuptake inhibitor, 30 of them had taken at
least one type of antipsychotic, 4 of them had taken at least
one type of psychostimulant, 54 of them had taken at least
one type of non-steroid anti-inflammatory drug or
paracetamol, 16 of them had taken at least one type of
antibiotic.

Of all patients, 53 (42.1%) had another main complaint at the
time of presentation to the emergency department in
addition to the suicide attempt. The most common
complaints were nausea or vomiting and sleepiness (Table
2).

When the interventions performed to the patients after
admission were analysed, 92 (74.8%) of the patients who
attempted suicide through drug ingestion underwent gastric
lavage, 84 (68.3%) were given activated charcoal.

Mental Diagnosis

n=38 n, (%)
Depression 28 (73.7)
ADHD 6(15.8)
Anorexia 2(5.3)
Bulimia Nervosa 1(2.6)
Bipolar Disorder 1(2.6)

Table 1. Mental diagnoses of patients.
ADHD: Attention deficit and hyperactivity disorder.
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Type of complaint

n=53 n, (%)
Nausea or vomiting 24 (45.3)
Tendency to sleep 14 (26.4)
Tachycardia 3(5.7)
Syncope 2(3.8)
Haemorrhage 2(3.8)
Bradycardia 2(3.8)
Oedema in the tongue 1(1.9)
Abdominal pain 1(1.9)
Oral ulcer 1(1.9)
Headache 1(1.9)
Dizziness 1(1.9)
Numbness in the face 1(1.9)

Table 2. Main complaints of the patients at the time of admission.

Regarding the outcomes of the patients, 118 (93.7%) were
hospitalised in the pediatric service and discharged after the
observation period, 4 (3.2%) refused treatment and left the
hospital, 3 (2.4%) were transferred to the child and
adolescent mental health service after the observation
period in the pediatric service and 1 (0.8%) died. The cause
of death was NSAID poisoning.

Discussion

In this study, we retrospectively evaluated the demographic
and clinical characteristics of adolescent patients admitted
to the emergency department for suicide attempts. The
results showed that suicide attempts were more common
among adolescent girls (80.2%) and depression was the most
common comorbid mental disorder (72.2%). The majority of
patients (97.6%) attempted suicide by ingesting drugs or
substances and 42.1% presented to the emergency
department with additional complaints.

One method of identifying and preventing adolescents at
risk for suicide is to screen for suicidal thoughts and
behaviors in schools and primary care settings. More than
half of adolescents receive primary care at least once a year,
and these doctor visits would provide an opportunity for
screening (9). In a study conducted in adults, it was
determined that half of the cases who died as a result of
suicidal attempt had been examined by a physician for
different medical reasons in the last month (10). A study by
Rhodes et al. showed that adolescents who died as a result
of suicide presented to the emergency department mostly
with somatic complaints in the 3 months before death (11).
This data indicates that the mental health of each patient
examined should also be assessed during a physical
examination.

Suicide attempts are more common in female adolescents,
but suicidal deaths are more common in male adolescents
because male adolescents often use more lethal methods
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(12). In our study, 101 of 126 patients were female (80.2%)
and 25 were male (19.8%). The only patient who died was a
female who made a suicidal attempt with drug intake.
Suicide attempts are more often seen in adolescents who
have preexisting mental health disorders (13). The most
common accompanying mental health disorder is
depression. In our patient group, 26 (72.2%) of 38 patients
with a previous mental health disorder had a diagnosis of
depression. Patients with bipolar and psychotic disorders,
personality and behavioural problems, anxiety, substance
abuse and trauma-related disorders are also at increased
risk for suicidal attempts. Individuals with
neurodevelopmental disorders, including ADHD, learning
disabilities and autism spectrum disorder, are at higher risk
for suicide attempts (14). In our patients, 6 (16.7%) had
ADHD, 2 (5.6%) anorexia, 1 (2.8%) bulimia nervosa and 1
(2.8%) bipolar disorder. Past suicide attempts, non-suicidal
self-harm and family history of suicide are risk factors for
suicide attempts (15). Nineteen of our patients (15%) had a
history of suicidal attempt or non-suicidal self-harming
behaviour and therefore were planned to be followed up in
the Department of Child Mental Health, but 16 of the
patients stated that they did not continue these follow-ups
regularly.
In 2021, the American Academy of Paediatrics, in
collaboration with subject matter experts from the American
Foundation for Suicide Prevention and the National Institute
of Mental Health, asked multi-disciplinary collaborators
(health care provider groups) to share insights, experiences
and strategies related to this public health concern. The
Youth Suicide Prevention Plan was developed by convening
a 'Youth Suicide Prevention Virtual Summit' comprised of
public health organisations, parent organisations, federal
agencies, mental health organisations, families, adolescents
and young adults with lived experience. The plan has 3
stages: (1) a brief screening with a validated measure, (2) a
brief suicide risk assessment for all who test positive, and (3)
plans determined by the brief suicide risk assessment (16).
According to the Protocol for Infant Child Adolescent Follow-
up in Primary Care implemented by the Republic of Tirkiye
Ministry of Health in our country, HEADSSS [Home,
Education/Employment, Eating, Activities (activity with
peers), Drugs, Sexuality, Suicide/depression and Safety]
follow-up is recommended 3 times in total between the ages
of 10-14, 15-18 and 19-21 (17). Itis very important to identify
adolescents at risk of suicide early through screening
programmes and to develop supportive treatment
approaches.
Limitations
This study has some limitations. Firstly, since the study was
conducted retrospectively, there may be some deficiencies
and inaccuracies in data quality. Also, since only patients
presented to a specific hospital were evaluated, caution
should be exercised in generalising the results.

Conclusion

Suicide is a major public health problem and one of the
leading causes of death for adolescents. Faced with an
already high prevalence and increasing rates over the last
decade, emergency medicine specialists and paediatricians
should always be prepared to manage a suicidal patient.
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This retrospective study evaluated adolescent patients
admitted to the emergency department for suicidal
attempts. It found that suicidal attempts were more
common in females (80.2%), with depression being the most
common comorbidity (72.2%). Most attempts involved drug
or substance ingestion (97.6%), and 42.1% of patients had
additional complaints. The majority (93.7%) were
discharged, 3.2% refused treatment, 2.4% were hospitalized,
and 0.8% died. The current study emphasizes the
importance of mental health screening and early
interventions for the prevention and management of
suicidal attempts in adolescents. Although the limitations of
the study affect the generalisability of the results, the
findings provide valuable information to understand the
current situation in the management of suicidal attempts in
emergency departments and to identify areas for
improvement.

Acknowledgements : The authors thank all the study
participants and their colleagues.

Conflict of Interest: The authors declare that there is no
conflict of interest.

Financial Support: This research received no specific grant
from any funding agency in the public, commercial, or not-
for-profit sectors.

Authors' Contribution: FD and YBK jointly conceptualized
the research, designed the study, and collected the data.
They collaboratively conducted the data analysis,
interpreted the results, and performed the literature review.
Both authors equally contributed to drafting and revising the
manuscript, ensuring its accuracy and integrity. They
provided oversight and critical feedback throughout the
project. FD and YBK have both approved the final manuscript
and are accountable for all aspects of the work.

Ethical Approval: Approval for our retrospective
observational study was obtained from Bolu Abant izzet
Baysal University Clinical Research Ethics Committee
(Decision no: 2023/278).

References

1. Civelek E. Adolesan dénemi ve Ozkiyim girisimi. Turkiye Cocuk
Hastaliklar Dergisi. 2019;1:1-2.

2. Adolescent Health. World Health Organization. Accessed July 30 2024,
https://www.who.int/maternal_child_adolescent/adolescence/en/

3. Cuhadaroglu F, Akdemir D. intihar davranisi. Katki Pediatri Dergisi.
2013;35(1)

4. Liu L, Villavicencio F, Yeung D, et al. National, regional, and global
causes of mortality in 5-19-year-olds from 2000 to 2019: a systematic
analysis. The Lancet Global Health. 2022;10(3):e337-e347.

5. Ormiston CK, Lawrence WR, Sulley S, et al. Trends in Adolescent Suicide
by Method in the US, 1999-2020. JAMA Netw Open.
2024;7(3):e244427-€244427.

6. Hua LL, Lee J, Rahmandar MH, et al. Suicide and suicide risk in
adolescents. Pediatrics. 2024;153(1):e2023064800.

7. Brent DA, Hur K, Gibbons RD. Association between parental medical
claims for opioid prescriptions and risk of suicide attempt by their
children. JAMA psychiatry. 2019;76(9):941-947.

10.

11.

12.

13.

14.

15.

16.

17.

Danis et al.
Ruch DA, Sheftall AH, Schlagbaum P, Rausch J, Campo JV, Bridge JA.
Trends in suicide among youth aged 10 to 19 years in the United States,
1975 to 2016. JAMA Netw Open. 2019;2(5):e193886-e193886.
Abraham ZK, Sher L. Adolescent suicide as a global public health issue.
Int J Adolesc Med Health. 2019;31(4):20170036.
Ahmedani BK, Simon GE, Stewart C, et al. Health care contacts in the
year before suicide death. ) Gen Intern Med. 2014;29:870-877.
Rhodes AE, Khan S, Boyle MH, et al. Sex differences in suicides among
children and youth: the potential impact of help-seeking behaviour.
Can J Psychiatry. 2013;58(5):274-282.
Ivey-Stephenson AZ. Suicidal ideation and behaviors among high school
students—youth risk behavior survey, United States, 2019. MMWR
supplements. 2020;69
Nock MK, Green JG, Hwang |, et al. Prevalence, correlates, and
treatment of lifetime suicidal behavior among adolescents: results from
the National Comorbidity Survey Replication Adolescent Supplement.
JAMA psychiatry. 2013;70(3):300-310.
Ludi E, Ballard ED, Greenbaum R, Bridge J, Reynolds W, Horowitz L.
Suicide risk in youth with intellectual disabilities: the challenges of
screening. J Dev Behav Pediatr. 2012;33(5):431-440.
Ati NA, Paraswati MD, Windarwati HD. What are the risk factors and
protective factors of suicidal behavior in adolescents? A systematic
review. J Child Adolesc Psychiatr Nurs. 2021;34(1):7-18.
Suicide: Blueprint for Youth Suicide Prevention. American Academy of
Pediatrics. Accessed July 30, 2024, https://www.aap.org/en/patient-
care/blueprint-for-youth-suicide-prevention/
Infant, Child, Adolescent Follow-up Protocols. Republic of Tirkiye
Health. Accessed July 30, 2024,
https://ekutuphane.saglik.gov.tr/Ekutuphane/kitaplar/Bebek_Cocuk_
Ergen_lzlem_Protokolleri_2018.pdf

Ministry of

Anatolian J Emerg Med 2024;7(3):108-111. https://doi.org/10.54996/anatolianjem.1527873 111



https://doi.org/10.54996/anatolianjem.1527873

Anatolian Journal of Emergency Medicine 2024;7(3):112-117

ORIGINAL ARTICLE / ©ZGUN ARASTIRMA MAKALESI
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ABSTRACT

Aim: Pine Processionary Caterpillar (Thaumetopoea
pityocampa) envenomations have become increasingly relevant
due to the species' expanding habitat, influenced by global climate
change. These envenomations present unique challenges,
particularly in regions previously unexposed to this species. This
study aims to retrospectively analyze envenomations caused by the
Pine Processionary Caterpillar over a ten-year period, evaluating
the frequency, clinical manifestations, and the impact of climate
change on these cases.

Material and Methods: We reviewed patient records from four
different hospitals between January 2014 and May 2024, focusing
on cases with confirmed contact or exposure to the caterpillar.
Data on demographics, clinical findings, treatment approaches, and
seasonal trends were collected and analyzed.

Results: A total of 53 patients were included, with a nearly
equal distribution between male and female patients. The most
affected areas were the neck and face, primarily due to outdoor
activities in pine forests. The peak incidence of envenomations was
observed in May and June. Antihistamines, particularly
intramuscular administration, were the most common treatment,
with racemic epinephrine used in cases of severe reactions.
Notably, the northward expansion of the caterpillar's habitat has
been linked to increasing cases of envenomation.

Conclusion: The findings highlight the need for heightened
awareness and preventive measures, especially during the
caterpillar's peak activity season. As climate change continues to
alter the distribution of Thaumetopoea pityocampa, regions
unaccustomed to such exposures must prepare for the associated
health risks.

Keywords: Allergic reactions, ecological shifts, public health
impact, climate-driven expansion
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oz

Amag: Kiresel iklim degisikliginin etkisiyle yasam alani
genisleyen Cam Kese Tirtih (Thaumetopoea pityocampa)
zehirlenmeleri, giderek daha fazla 6nem kazanmaktadir. Bu
zehirlenmeler, ozellikle bu tiir ile karsilasmamis bolgelerde
benzersiz zorluklar olusturmaktadir. Bu gcalisma, Cam Kese Tirtili ile
temas sonrasi olusan zehirlenmeleri on yillik bir donem boyunca
retrospektif olarak analiz ederek, vakalarin sikhgini, klinik
belirtilerini ve iklim degisikliginin bu vakalar Gzerindeki etkisini
degerlendirmeyi amaglamaktadir.

Gereg ve Yontemler: Ocak 2014 ile Mayis 2024 arasinda dort
farkli hastaneden alinan hasta kayitlari incelendi ve tirtil ile temas
veya maruziyetin dogrulandigi vakalar tespit edildi. Demografik
veriler, klinik bulgular, tedavi yaklasimlari ve mevsimsel degisimler
tespit edildi ve analiz edildi.

Bulgular: Toplamda 53 hasta gcalismaya dahil edildi ve cinsiyet
dagilimi neredeyse esit bulundu. En gok etkilenen viicut bolgeleri
boyun ve yiiz olup, bu durum gogunlukla gam ormanlarinda yapilan
acik hava aktivitelerine baglandi. Zehirlenmelerin en yogun oldugu
dénem Mayis ve Haziran aylariydi. Tedavide en sik kullanilan ilag
antihistaminikler olup, 6zellikle kas i¢i uygulama tercih edildi; ciddi
reaksiyonlar igin ise rasemik epinefrin kullanildi. Tirtihn yasam
alaninin kuzeye dogru genislemesi, artan zehirlenme vakalariyla
iliskilendirildi.

Sonug: Bulgular, ozellikle bécegin en aktif oldugu mevsimde
farkindalik ve ©nleyici tedbirlerin artirllmasi  gerektigini
vurgulamaktadir. iklim degisikligi Thaumetopoea pityocampa'nin
dagihimini degistirmeye devam ettikge, bu tiir maruziyetlere alisik
olmayan bolgeler ilgili saglik risklerine hazirhkl olmahdir.

Anahtar Kelimeler: Alerjik reaksiyonlar, ekolojik degisimler,
halk saghgi etkisi, iklim kaynakh yayihm
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Climate Change and Pine Caterpillar Envenomations

Introduction

The Pine Processionary Caterpillar (Thaumetopoea
pityocampa) is a species of caterpillar that predominantly
inhabits pine trees and is widespread in the Mediterranean
region (1,2). This species prefers hot and dry climates and
typically resides in large colonies within pine forests. The
geographic distribution of Thaumetopoea pityocampa spans
Central and Southern Europe, the northern regions of the
Middle East, North Africa (particularly Algeria), and the
Marmara, Aegean, Mediterranean, and Black Sea regions of
Tirkiye (3). In addition to pine species such as Pinus (P.)
pinaster, P. silvestris, P. halepensis, P. nigra, P. pinea, and P.
radiata, this caterpillar also affects cedar trees (4).

Humans are frequently exposed to the pine processionary
caterpillar through occupational exposure, outdoor
activities, picnics, or forest walks. Envenomation occurs from
caterpillar hairs, which can cause clinical conditions such as
urticarial rash, angioedema and anaphylaxis after these hairs
contact with the skin or mucosa. The potential for
envenomation increases during the caterpillar's larval stage.
The caterpillar’s urticant hairs, which begin to appear in the
third stage of its development (L3) around September,
increase progressively until the last stage (L5), which can
extend from January to May, depending on the climatic
conditions of the area (5). These urticating hairs are highly
specialized structures, each caterpillar possessing up to 1
million of these hairs (6). These hairs are typically around
100-250 micrometers in length and are designed to easily
detach and become airborne, acting as a defense
mechanism when the caterpillar feels threatened (Figure 1).
The hairs are also notable for their "mirror-like" morphology,
being densely packed and arranged on the caterpillar’s
dorsal and medial segments (6). These airborne hairs can be
detected using techniques designed for airborne
microorganisms and pollen research (7).

- ’ N\
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Figure 1. Pine processionary caterpillar

The parts of the body most often affected by this caterpillar
hairs are the neck, arms, and legs, with the abdomen, face,
and hands being less frequently involved. This clinical
condition was first described by Reaumur in 1736 and later
by Fabre in 1900 (8). Lamy and colleagues in 1986, and
Werno and colleagues in 1993, identified a 28 kDa IgE-
binding band from these hairs, which they named
thaumetopoein, composed of two polypeptides (9,10). Skin
reactions are primarily triggered by contact with these highly
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allergenic hairs during this stage. People who encounter
these hairs often report itchy rashes at contact area,
dermatitis, and sometimes angioedema. Depending on the
contact area, these hairs can cause contact dermatitis on the
neck, allergic conjunctivitis in the eyes, or severe
anaphylactic reactions (6,11). The term "contact urticaria"
describes the rapid onset of these reactions, typically within
30-60 minutes after exposure, with symptoms usually
resolving within a few hours to 24 hours. Treatment typically
involves local and systemic antihistamines; and in severe
cases, corticosteroids are used (12). Precautions and
treatment methods for the caterpillar's hairs are important
for protecting and effectively treating patients.

Global climate change, which affects many ecosystems and
species, also impacts the habitats of Thaumetopoea
pityocampa. Rising temperatures and changing climate
conditions have caused this species to spread northward,
from the Mediterranean region to the Marmara and Black
Sea regions (3,13). Because of climate change, the habitat of
the pine processionary caterpillar has expanded, and
populations have begun to form in areas where they were
not previously observed. This expansion has allowed the
caterpillar to establish itself in regions that were previously
too cold for its survival, increasing the likelihood of human
contact and leading to a rise in envenomation cases (3,13).
Understanding these ecological shifts is crucial for predicting
and managing future risks associated with this species as it
continues to adapt to changing environmental conditions.
This study examines the 10-year retrospective data of
patients who presented to the emergency departments of
four different hospitals. The aim of the study is to evaluate
the frequency, clinical findings, and the impact of global
climate change on pine processionary caterpillar
envenomations. We emphasize that health services and the
public should be made aware of these types of
envenomations and necessary precautions should be taken.
It is important to clarify the terminology used throughout
this study to avoid confusion. 'Envenomation' specifically
refers to the process where urticating hairs from the
caterpillar cause systemic toxic reactions. In contrast,
'reactions' can refer to both localized and systemic
responses, 'dermatitis' denotes an inflammation of the skin,
and 'urticaria' is characterized by transient, itchy welts on
the skin. 'Exposure’ simply denotes contact with the
caterpillar's hairs, regardless of symptom presence.

Material and Methods

Our study is designed as a multi-center, retrospective
analysis. Cases presenting to the emergency departments of
Trabzon Kanuni Training and Research Hospital, Karadeniz
Technical University Faculty of Medicine Farabi Hospital,
Yeditepe Kosuyolu Hospital, and Yeditepe Kozyatagi Hospital
between January 1, 2014, and May 31, 2024, and identified
as having Pine Processionary Caterpillar (Thaumetopoea
pityocampa) envenomations were included in the study.
During the diagnosis stage, direct history of contact with and
encounter with the Pine Processionary Caterpillar
(Thaumetopoea pityocampa), the presence of patients in
areas with pine trees, and subsequent skin reactions were
considered. Ethical approval for the study was obtained from
the Scientific Research Ethics Committee of the Faculty of
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Medicine, University of Health Sciences Trabzon, with
approval number 2024/120.
A comprehensive list of all patients who presented to the
emergency department and were assigned ICD codes related
to allergy, urticaria, and anaphylaxis between January 1,
2014, and May 31, 2024, was requested from the hospital
information systems unit. The ICD codes examined included
T78.4, L50, L50.0, L50.1, L50.2, L50.3, L50.4, L50.5, L50.6,
L50.8, L50.9, T78.0, W57, and T78.2. Following this, the
medical records of the identified patients were thoroughly
reviewed using the hospital information system. After this
review, patients who provided a history of direct contact
with the caterpillar in pine forests, presence in areas with
pine trees 1-24 hours before the onset of contact urticaria
symptoms, and subsequent skin reactions were included in
the study. Demographic data, clinical findings, treatment
applied in the emergency department, and outcome
information for each identified patient were meticulously
recorded.
All relevant data for all patients were processed using
Microsoft Excel. Statistical calculations were performed
using SPSS 23.0 (IBM USA). Frequency data were presented
as numbers and percentages. Ordinal and nominal data were
presented as mean + standard deviation.

Results

Between January 1, 2014, and May 31, 2024, a total of 53
patients identified from hospital records were included in
the study. These patients had a history of direct contact or
encounter with the pine processionary caterpillar in pine
forests, or they were present in areas with pine trees 1-24
hours before the onset of contact urticaria symptoms,
leading to subsequent skin reactions. The average age of the
patients was 30.75 + 22.9 years, with a range from 1 to 80
years. Of these, 25 (47.2%) were male, and 28 (52.8%) were
female. A significant proportion of the patients, 37.7% (20),
were younger than 18 years old (Table 1).

The most frequently affected body regions were the neck
with 35 cases (66%), the face with 34 cases (64.2%), and the
hands with 18 cases (34%), highlighting the vulnerability of
exposed areas during outdoor activities. Among the
treatment modalities, intramuscular antihistamines were
the most commonly used, administered to 27 patients
(50.9%), followed by oral antihistamines for 19 patients
(35.8%) and intravenous steroids for 12 patients (22.6%).
Racemic epinephrine was administered to 16 patients
(30.2%), showcasing its importance in managing severe
allergic reactions. The majority of envenomations were
recorded during the peak activity season of the caterpillar,
with 27 cases (50.9%) occurring in May and 17 cases (32.1%)
in June (Table 1).

Discussion

This study retrospectively analyzes envenomations caused
by the pine processionary caterpillar (Thaumetopoea
pityocampa) over a ten-year period, from January 1, 2014, to
May 31, 2024, in four different hospitals. A total of 53
patients with various complaints following contact with this
caterpillar were identified. This study represents the largest
case series in the literature to date, with a notable inclusion
of the highest number of pediatric cases, providing a

Celikmen et al.

Parameter n %
Gender
Male 25 47,2
Female 28 52,8
Child (0-18) 20 37,7
Adult(>18) 33 62,3
Environment
Island 18 34
City 13 24,5
Rural 22 41,5
Contact Area
Neck 35 66
Face 34 64,2
Hands 18 34
Forearms 16 30,2
Mouth 11 20,8
Back 2 3,8
Arms 1 1,9
Trunk 2 3,8
Legs 1 1,9
Treatment
Antihistaminic Oral 19 35,8
Antihistaminic Intramuscular 27 50,9
Antihistaminic Topical 2 3,8
Antihistaminic Ocular 1 1,8
Epinephrine Racemic 16 30,2
Epinephrine Inhaler 3 5,7
Steroids Intravenous 12 22,6
Months
February 1 1,9
March 2 3,8
April 5 9,4
May 27 50,9
June 17 32,1
July 1 1,9
Other Clinical Findings
Anaphylaxis 10 18,9
Angioedema 14 26,4
Dyspnea 2 3,8
Conjunctivitis 27 50,9
Rhinitis 16 30,2
Skin Lesions Types
Urticaria 42 79,2
Papules 13 24,5
Pustule 3 5,7
Reason for Exposure
Lumberjack 8 15,1
Farmer 3 5,7
Touristic Trip, Picnic 42 79,2
Other Affected Persons(a)
1 23 43,4
2 10 18,9
3 1 1,9

Table 1. Demographic data of Pine Processionary Caterpillar exposure
a.The patient evaluated in the emergency department and the other
accompanying patients

comprehensive overview of the clinical implications of pine
processionary caterpillar envenomations. The average age
of the patients was 30.75+22.9 years, with a range from 1 to
80 years. The majority of the cases were female (52.8%). The
data collected provided insights into the demographics,
exposure characteristics, clinical findings, and treatment
outcomes of these cases. This study also examines the
impact of global warming on the spread of Thaumetopoea
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pityocampa, particularly in regions where the habitat of this
species has expanded, leading to an increase in
envenomation cases. Literature suggests that the rise in
global temperatures has facilitated the northward expansion
of this caterpillar, contributing to a higher incidence of
human contact and subsequent envenomations (4,11).

The most commonly affected areas during pine
processionary caterpillar envenomations are the neck, face,
forearms, and hands. These exposed body parts are
particularly vulnerable during outdoor activities, as the
caterpillar's urticating hairs can easily penetrate the
epidermis and cause significant allergic reactions, including
contact urticaria. Studies consistently highlight that the neck
and face are the most frequently impacted regions, given the
high sensitivity of the skin in these areas and their regular
exposure (1,11,14,15). The frequent contact with the neck
and face areas may be due to the caterpillar falling onto
patients while they are walking in pine forests (Figure 2).
Additionally, children are especially susceptible to these
reactions, often experiencing papular dermatitis and
vesiculopustular rashes on the wrists, forearms and mouth
after contact with the caterpillar's hairs (1,14). Particularly in
young children, handling the caterpillar with their hands and
then putting it in their mouth could lead to an increased
occurrence of angioedema-like reactions around the mouth
and surrounding areas (Figure 3). Interestingly, while
exposed areas are most commonly affected, covered regions
can also be impacted due to airborne dispersal of the hairs,
particularly in cases of high infestation or strong winds (4—
6). These findings underscore the need for protective
clothing and preventive measures, particularly during
periods of high caterpillar activity, to reduce the risk of
envenomation and subsequent allergic reactions.

Figure 2. Contact urticarial lesions that have developed on
the neck of a patient following contact with the pine
processionary caterpillar.
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Figure 3. Angioedema and contact urticarial rash around
the mouth in a child who had placed the caterpillar in his
mouth.

The majority of envenomations occurred between May and
June, coinciding with the larval stage of the pine
processionary caterpillar. During this period, the larvae are
highly allergenic due to their urticating hairs. Literature
indicates that the larval stage is the most hazardous time for
human contact, as the caterpillar's defense mechanism is
most active. Some of the cases were observed in February
and March, which might indicate occupational exposures.
Additionally, the larval stages of the caterpillars could vary
depending on regional temperature differences due to
changing seasons (7,16). Public awareness campaigns and
preventive measures should be intensified during these
months to reduce the risk of envenomations.

Pine processionary caterpillar envenomations have been
treated with various approaches in the literature. In our
study, antihistamines were administered intramuscularly,
orally, topically, and ocularly, while corticosteroids were
given intravenously. Racemic epinephrine and nebulized
epinephrine were also used effectively found in our study.
For instance, Cuevas et al. utilized topical potassium
dobesilate cream for dermatitis, achieving rapid symptom
resolution without side effects (12). Similarly, Galip et al.
emphasized the success of systemic steroids and
antihistamines in severe cases involving bullous reactions
(15). On the other hand, Vega et al. primarily used oral and
intramuscular antihistamines alongside corticosteroids for
treatment (11).

In our study anaphylaxis developed in 10 cases. According to
patient records, in addition to the standard treatment
protocols for anaphylaxis, racemic epinephrine was
administered to patients with severe airway edema. All
patients showed clinical improvement following the
treatments. Racemic epinephrine provided a rapid effect in
reducing airway edema when used alongside standard
anaphylaxis treatment. Racemic epinephrine was
administered to 16 patients (30.2%), playing a supportive
role in managing angioedema associated with severe allergic
reactions. It is crucial to clarify that systemic epinephrine
remains the primary treatment for anaphylaxis. Racemic
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epinephrine, due to its balanced adrenergic effects, is
particularly effective in managing airway edema in
emergency settings. This intervention, when used alongside
standard anaphylaxis treatments, contributes to rapid
bronchodilation and reduction of mucosal edema, thus
preventing progression to more severe outcomes. The use of
racemic epinephrine as an adjunct treatment highlights its
value in the comprehensive management of severe allergic
reactions, especially when immediate intervention is critical
to prevent life-threatening outcomes.

Global warming has significantly influenced the geographic
distribution of the pine processionary caterpillar. Rising
temperatures have allowed this species to expand
northward, from the Mediterranean region to the Marmara
and Black Sea regions. This northward spread increases the
likelihood of human encounters and subsequent
envenomations in  areas  previously  unaffected.
Understanding these ecological shifts is vital for predicting
and managing future risks associated with this species.
Netherer et al. conducted a study using climate modeling
and field observations to investigate how global warming
influences the habitat of this species. The study found that
the warming of winter temperatures has enabled the
caterpillar to thrive in areas like the Marmara and Black Sea
regions, where it had not been able to establish colonies
before (13). Similarly, Kriticos et al. used ecological niche
modeling to predict future distribution shifts, indicating that
if global warming continues, the caterpillar's habitat could
expand even further, underscoring the need for proactive
management strategies to mitigate potential risks (3).
Bonamonte et al. emphasized that this expansion is not just
a regional issue but part of a broader pattern driven by
climate change, highlighting the necessity for
comprehensive monitoring and management strategies to
anticipate and address future ecological shifts (14).

Limitations

This study is subject to several limitations, including its
retrospective design and reliance on hospital records, which
may not capture all cases of envenomation. Clinical
presentations in some patients exposed to the Pine
Processionary Caterpillar may have been interpreted as
anaphylaxis and treated accordingly. However, due to the
retrospective nature of our study and the reliance on
existing medical records, a secondary validation of these
diagnoses was not feasible. Additionally, the data was
collected from a limited geographic area, which may not be
representative of broader trends. Further research is needed
to validate these findings and explore envenomations in
other regions and contexts.

Conclusion

In conclusion, the pine processionary caterpillar poses a
significant envenomation risk, particularly during its larval
stage. Effective treatment protocols, including the use of
racemic epinephrine for angioedema, are crucial for
managing these cases. The northward expansion of this
species due to global warming necessitates increased
awareness and preventive measures in newly affected
regions. Future studies should aim to expand the geographic
scope and investigate long-term trends to better understand

Celikmen et al.
and mitigate the impact of this environmental and health
concern.
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Analysis of Interhospital Emergency Referrals Despite Safety Concerns on the Roads:

Emergency Referrals in Northwest Syria intraregional Borders

Glizergahlardaki Glivenlik Endiselerine Ragmen Yapilan Hastaneler Arasi Acil Sevklerin

Analizi: Kuzeybati Suriye Bélge ici Sinirlarda Acil Sevkler

Bahadir Karaca!™, Burak Celik?

ABSTRACT

Aim: Our study aims to assess emergency patient transport between
hospitals in the northwestern region of Syria. In this way, determining the
patient profiles transferred in the region can help shed light on the reasons
for avoidable transfers, reduce transfers, and reduce the risks associated
with transfers.

Material and Methods: Our retrospective study investigated the
patients who were transferred to Azez Vatan Hospital, Cobanbey Hospital,
and Jarablus Hospital and from these facilities within the borders of the
northwestern region of Syria between 01/01/2020-01/01/2021. Transfer
records of patients transferred between hospitals and ambulance stations
were searched in files and computer records. Because there was no
automation system in the healthcare facilities involved in the study, data
were recorded manually on the data collection form and processed for
statistical analysis. Statistical analyses of the study were performed as
descriptive statistics of variables are reported as meantstandard deviation,
median (min-max), and n (%). Statistical analyses of categorical variables
were performed using the chi-square test and Fisher Freeman Halton Exact
test.

Results: The mean age of the patients of 899 patients included in the
study was 33.68+26.80 years, 530(59.0%) were male and 369(41.0%) were
female. 27.3% of patients were trauma patients and of both sexes. Male
trauma patients were approximately 2.5 times more common than female
trauma patients. Among pediatric transfers, trauma was present in one out
of every three patients. Patients were most frequently transferred in
February, March, and June and least frequently in January (p < 0.05). It was
found that the need for adult, newborn, and pediatric intensive care, the
need for medical material and equipment, the need for further
examination/treatment, followed by the need for treatment under the
supervision neurosurgeon, obstetric and gynecologist, cardiology specialist,
or pediatrician. It was also noted that transfers for COVID-19 (SARS-CoV-2
Coronavirus Disease 2019) service needs due to the impact of the COVID-19
outbreak during the study period were among the most common reasons.
COVID-19 falls, respiratory distress, traffic accidents, and acute Ml were the
most common diagnoses in all transferred age groups.

Conclusion: In northwestern Syria, emergency patients are most often
transferred from one hospital to another because they require all types of
intensive care units, medical materials and equipment, advanced diagnostic
treatment, and specialists in neurosurgery, obstetrics and gynecology,
cardiology, and pediatrics. Increasing hospital capacity and qualifications of
hospitals within the humanitarian response and increasing the number of
specialists, may be considered to reduce inter-hospital transfers of
emergency patients.

Keywords: Emergency transfer, interhospital transfer, post-conflict
area, Syria
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oz

Amag: Bu calismada, Suriye'nin kuzeybati bolgesindeki hastaneler
arasindaki acil hasta sevklerini degerlendirmeyi amaglandi. Bu galismayla
bolgede sevk edilen hasta profillerinin belirlenmesine, 6nlenebilir sevk
nedenlerinin aydinlatilmasina, sevklerin azaltilmasina ve sevklerden
kaynaklanan risklerin azaltilmasina katki saglanabilir.

Gere¢ ve Yéntemler: Bu retrospektif arastirmada, 01/01/2020-
01/01/2021 tarihleri arasinda Suriye'nin kuzeybati bolgesi sinirlari igindeki
Azez Vatan Hastanesi, Cobanbey Hastanesi ve Jerablus Hastanesi'ne sevk
edilen ve bu tesislerden sevk edilen hastalar degerlendirildi. Hastanelerdeki
ve ambulans istasyonlarindaki hastalarin sevk kayitlari dosyalardan ve
bilgisayar kayitlarindan arastirildi.  Arastirmaya dahil edilen saglik
kuruluslarinda otomasyon sistemi bulunmadigindan veriler, veri toplama
formuna manuel olarak kaydedilerek istatistiksel analizler igin kaydedildi.
Arastirmanin istatistiksel analizleri degiskenlere ait tanimlayici istatistikler
ortalamaztstandart sapma, ortanca (min-maks) ve n (%) olarak raporlanarak
yapildi. Kategorik degiskenlerin istatistiksel analizleri ki-kare testi ve Fisher
Freeman Halton Exact testi kullanilarak yapildi.

Bulgular: Calismaya dahil edilen 899 hastanin yas ortalamasi
33,68+26,80 yil olup, 530'u (%59,0) erkek, 369'u (%41,0) kadindi. Hastalarin
%27,3'U travma hastasiydi. Erkeklerde travma kadin hastalara gore yaklasik
2,5 kat daha sik goruliiyordu. Pediatrik basvurularda her ti¢ hastadan birinde
travma mevcuttu. Hastalar en sik Subat, Mart ve Haziran aylarinda, en az ise
Ocak ayinda bagvurdu (p<0,05). Hastalarin; erigkin, yenidogan ve gocuk
yogun bakim ihtiyaci; tibbi malzeme ve ekipman ihtiyaci, ileri tetkik/tedavi
ihtiyaci oldugu ve beyin cerrahi, kadin dogum uzmani, kardiyoloji veya
pediatri uzmani gbzetiminde tedavi ihtiyaci oldugu tespit edildi. Ayrica
calisma donemi igerisinde COVID -19 salgininin etkisiyle olusan COVID -19
(SARS-CoV-2 Coronavirlis Hastaligi 2019) hizmet ihtiyaglarina yonelik
sevklerin de en sik goriilen nedenler arasinda yer aldigi saptandi. Sevk edilen
tim yas gruplarinda en sik goriulen tanilar, COVID-19, disme, solunum
sikintisi, trafik kazasi ve akut miyokard enfarktusu idi.

Sonug: Kuzeybati Suriye'de acil hastalar ¢ogunlukla acil nedenlerle bir
hastaneden digerine sevk edilebilmektedir. Sevk nedenleri olarak yogun
bakim Unitesinde takip ihtiyaci; tibbi malzeme ve ekipman ile ileri teshis
tedavi gereksinimi ve beyin cerrahisi, kadin dogum, kardiyoloji ve pediatri
uzmani degerlendirmesine ihtiyag duyulmasi gériilmektedir. insani yardim
kapsaminda hastane kapasitesinin ve hastanelerin niteliklerinin arttiriimasi
ve uzman sayisinin arttirilmasinin, acil hastalarin hastaneler arasi sevkleri
azaltacagi distndalebilir.

Anahtar Kelimeler: Acil sevk, hastaneler arasi transfer, ¢atisma sonrasi
bolge, Suriye
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Introduction

Treatment options are limited during prehospital and
interhospital transfer, and extensive assessment is required,
particularly during transfer (1,2). Studies have shown that
transfer of critically ill patients increases the risk of death
and transfer is considered a dangerous maneuver (3,4). For
these reasons, the decision to transfer a patient is made by
weighing the benefits to the patient at the transfer site
against the potential risks of transfer (5).

Even in countries with well-developed health systems,
patient transfers between hospitals are common (6). In low-
income countries, there are many urgent surgical needs,
such as motor vehicle accidents, agricultural accidents,
peritonitis, long bone fractures, and postpartum
hemorrhage, that may be transferred to other hospitals due
to insufficient medical technical staff and equipment (7,8).
One of the regions lacking infrastructure after more than a
decade of civil unrest and conflict in northwestern Syria
(9,10,11). After this region was liberated from terrorism,
health facilities were established as part of the humanitarian
response. In addition to preventive health services, hospitals
were also equipped with operating rooms, intensive care
units, and other advanced diagnostic facilities (12). However,
hospitals in northwestern Syria have varying capacities and
service capabilities due to security concerns, transport
difficulties, technical facilities, and human resources (13). If
a patient is admitted to one of these hospitals for urgent
surgical or medical reasons and cannot be adequately cared
for there, they may be transferred to another health facility
in northwest Syria where they can receive the most benefit.
In north-western Syria, transport disruptions and difficulties
occur due to a lack of infrastructure and security risks and
controls. For elective patient transfers, it can be assumed
that road and ambulance services are optimal for regional
conditions. However, when emergencies require transfer to
other facilities without waiting, the nature of the transfer
process creates a risk that is exacerbated by transport
problems. In this context, it is believed that analyzing the
characteristics and reasons for patient transfers by
determining the profiles of patients transferred in the region
can help to shed light on the reasons for avoidable transfers,
reduce transfers, and reduce the risks associated with
transfers. Our study aims to assess emergency patient
transfers between hospitals in the northwestern region of
Syria.

Material and Methods

Study design and setting

Our retrospective study examined the patients who were
transferred to Azez Vatan Hospital, Cobanbey Hospital, and
Jarablus Hospital within the borders of the Northwestern
Region of Syria between 01/01/2020-01/01/2021, as well as
the patients who were transferred from these three
hospitals to hospitals within the borders of the
Northwestern Region of Syria.

The study was approved by the Non-Interventional Research
Ethics Committee of Hatay Mustafa Kemal University
(meeting date: 18.02.2021, decision number: 11) and the
relevant hospital administrations.

Karaca et al.

Selection of Participants

Patients transferred to Azez Vatan, Cobanbey, and Jarablus
hospitals from the emergency departments of other
hospitals and patients transferred to other hospitals from
the emergency departments of these three hospitals were
included in the study. Patients who were transferred to
Turkey or who returned from Turkey after completing their
treatment were not included in the study. Patients
transferred from wards, intensive care units, and outpatient
clinics were excluded from the study. For patients who were
transferred to another hospital without being treated at the
place of transfer, the first and last hospitals were included in
the study.

Study site and health care facilities

The study was conducted in hospitals, health centers,
emergency ambulances, and their stations, and command
and control centers for emergency medical services opened
by Turkey as part of its humanitarian assistance in
northwestern Syria, where Syrian doctors, nurses, and other
health professionals’ work. These health facilities serve the
local population in northwestern Syria. The largest general
hospitals are Azez Vatan Hospital in the south of Kilis
province, ten kilometers (km) from the Turkish southern
border, Cobanbey Hospital in the south of Elbeyli district in
Kilis province, seven km from the Turkish southern border,
and Jarablus Hospital in the south of Karkamis district in
Gaziantep province, two km from the Turkish southern
border. These hospitals also have ambulance stations for the
transfer of emergency patients, while Cobanbey Hospital
also has a command-and-control center for the
management of ambulances. The patient transfers included
in the study cover a radius of 131 km from Afrin in the west
to Jarablus in the east.

Operation of health centers in the region

As a result of the Syrian civil war and terrorism, health
centers in the region have been destroyed and rendered
unusable. In addition, most of the health workers had to
migrate from the region or lost their lives in the war. The
Azez Vatan hospital was used by terrorist elements during
the war, targeted by heavy weapons and even bombed by
aircraft, and lay in ruins. After the region was cleared of
terrorism, Turkey restored the Azez Vatan hospital and
provided it with the physical conditions to provide advanced
health services such as a 200-bed operating theatre, adult
and neonatal intensive care units and a dialysis unit.
Cobanbey Hospital was also rebuilt from scratch as a 200-
bed prefabricated hospital capable of providing advanced
health services such as operating rooms, neonatal, pediatric
and adult intensive care units, a dialysis unit, and a burn unit.
The Jarablus Hospital was opened as a 75-bed health facility
providing advanced health services such as operating rooms,
neonatal and adult intensive care units, and dialysis unit by
converting the buildings with suitable physical conditions in
the region into a hospital. Turkey has provided, and
continues to provide, the infrastructure, equipment, and
logistics for these hospitals, which were opened as part of
humanitarian aid. These hospitals have provided the
environment and facilities for local health workers working
in the region to provide health services. Turkish health
workers also provide training and advice to local health
workers. Azez Vatan, Cobanbey, and Jarablus hospitals have
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become the focal point of health services for local health
workers through the provision of these facilities and the
employment of local Syrian health workers. Azez Vatan,
Cobanbey, and Jarablus hospitals are the most
comprehensive hospitals in the region and receive the
highest number of transfers. These hospitals have the most
physical facilities, material and equipment capacity, and
human resources, and provide the most advanced health
services in the region. There are also smaller humanitarian
hospitals and health centers opened by Turkey in the region.
Some civil society organizations also run smaller hospitals
and health centers with limited facilities. All patients who
exceed the capacity of all hospitals and health facilities in the
region are transferred to Azez Vatan, Cobanbey, and
Jarablus hospitals. Particularly in emergencies, doctors in
neurosurgery, head, face, and maxillofacial surgery,
cardiovascular surgery, thoracic surgery, orthopedics,
obstetrics and gynecology, pediatrics, and other specialties
are not always present in other small hospitals or are not
present at all. In at least one of the Azez Vatan, Cobanbey,
and Jarablus hospitals, these specialists are available 24
hours a day, 7 days a week for emergency treatment of
patients.

These hospitals, which provide the highest level of
healthcare in the region, accept all patients and are the main
healthcare centers for patients in the region. However, if
there are situations that exceed the capabilities of the Azez
Vatan, Cobanbey, and Jarablus hospitals, patients can be
transferred to hospitals in Turkey with the decisions made in
this hospital. These transfers can be emergency transfers. In
the case of emergency patient transfers, the entire
healthcare process of the patients transferred to the hospital
in Turkey can be completed in Turkey until they are
discharged. In other cases, patients may be transferred for
appropriate interventional procedures in some selected
patient groups, such as emergency PCl, or emergency
advanced surgery. Patients can be readmitted to Azez Vatan,
Cobanbey, and Jarablus hospitals in Syria for emergency
procedures and follow-up of post-operative stabilized
patients. In addition, patients residing in northern Syria who
have traveled to Turkey and require hospitalization can also
be transferred to Azez Vatan, Cobanbey, and Jarablus
hospitals in Syria if the patient wishes. Another group,
elective patients, can be transferred to these hospitals for
advanced medical services upon the decision of the medical
boards of these hospitals. However, these patients are not
the group of patients evaluated in this study.

Data collection

Transfer records of patients transferred between hospitals
and ambulance stations were searched in files and computer
records. From these records, demographic information,
diagnoses, reason for transfer, transferring hospital, vital
signs, Glasgow Coma Scale, and time zones and days of
transfer were scanned. As there was no automated system
in the healthcare facilities involved in the study, data were
manually recorded on the data collection form and
processed for statistical analysis.

Statistics

Statistical analyses of the study were performed using
Statistical Package for Social Sciences version 28.0 software
for Windows (IBM SPSS Statistics for Windows, version 28.0.

Karaca et al.
Armonk, NY: IBM Corp., USA). Descriptive statistics of
variables are reported as meantstandard deviation, median
(min-max), and n (%). Statistical analyses of categorical
variables were performed using the chi-square test and
Fisher Freeman Halton Exact test.

Results

A total of 899 interhospital transferred patients were
included in the study. The mean age of the patients was
33.68+26.80 years, 530 (59.0%) were male and 369 (41.0%)
were female. The relationship between sex and age groups
was not statistically significant (p=0.096) (Table 1).

Age groups Mean+SD Male Female Total p*
Median (Min- n n n
Max) (%) (%) (%)
Age
Neonatal 3.85%5.39 76 65 141
(age<28 1.0(1.0-15.0) (14.3) (17.6) (15.7)
Days)
Child 6.97+5.25 97 84 181
(28  Days 6.0 (0-17.0) (18.3) (22.8) (20.1)
<age<18
years)
Adult 42.90F13.24 280 166 446 0.096
(18<age 44.0 (18.0-64.0)  (52.8) (45.0) (49.6)
<65)
Elderly 74.49F7.45 77 54 131
(age=65), 72.5 (65.0-97.0) (14.5) (14.6) (14.6)
Total 33.68%26.80 530 369 899

35.0(0.0-97.0) (59.0) (41.0) (100.0)

Table 1. Values for the age of patients and distribution of age groups by sex.
SD: Standard deviation, #: Chi-Square.

When analyzing the distribution of patients according to
trauma status, 654 (72.7%) were non-trauma patients and
245 (27.3%) were trauma patients. When evaluating trauma
patients, there was a higher prevalence of patients in the
adult age group compared to the other age groups, in both
sexes (p=0.016). Among transferred trauma patients, male
trauma patients (n=171) were approximately 2.5 times more
common than female trauma patients (n=74). In pediatric
transfers, trauma was present in one in two patients (n=63)
(0.016) (Table 2).

When comparing transfers by month, patients were most
frequently transferred in February, March, and June, and
least frequently in January (chi-square test, p < 0.05). When
compared by days of the week, the distribution of transfers
was homogeneous (chi-square test, p=0.201).

When the reasons for patient transfer were evaluated in
general and by gender, the 10 most common reasons for
transfer are shown in Figure 1. Accordingly, the most
common reasons for transfer were the need for intensive
care (n=164), the need for medical equipment and supplies
(n=129), and the need for neonatal intensive care (n=120),
followed by the need for treatment under the supervision of
a neurosurgeon (n=47), the need for further
evaluation/treatment (n=44), the need for treatment under
the supervision of an obstetrician/gynecologist (n=42), the
need for pediatric intensive care (n=33), and the need for
treatment under the supervision of a cardiologist (n=29) or
pediatrician (n=27).
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Age groups Male Female Total
n (%) n (%) n (%)

Trauma (-) Trauma (+) Trauma (-) Trauma (+) Trauma (-) Trauma (+)
Total 359 (67.7) 171 (32.3) 295 (79.9) 74 (20.1) 654 (72.7) 245 (27.3)
Neonatal 50 (13.9) 26 (15.2) 59 (20.0) 6(8.1) 109 (16.7) 32 (13.1)
(Age<28 Days)
Child 58 (16.2) 39 (22.8) 60 (20.3) 24 (32.4) 118 (18.0) 63 (25.7)
(28 Days<Age<18)
Adult 192 (53.5) 88 (51.5) 130 (44.1) 36 (48.6) 322 (49.2) 124 (50.6)
(18<Age<65)
Elderly 59 (16.4) 18 (10.5) 46 (15.6) 8(10.8) 105 (16.1) 26 (10.6)
(65<Age)
#p 0.122 0.021 0.016

Table 2. Trauma status of patients by age group and gender.
#: Chi-Square Test

It was also found that transfers for COVID-19 service needs
(n=111) due to the impact of the COVID-19 (SARS-CoV-2
Coronavirus Disease 2019) outbreak during the study period
were among the most common reasons (Figure 1). When the
distribution of transfers by the hospital was evaluated, the

hospital that transferred the most patients was Azez Vatan
Hospital (n=558) and the hospital that received the most
transfers was Cobanbey Hospital (n=341) (Table 3).

Referring hospitals

Hospitals accepting transfers n (%)
n (%) Azez Vatan H. Jarablus H. Cobanbey H. p*
558 (62.1%) 109 (12.1) 232 (25.8)
Afrin H. 20(2.2) 15 (2.7%) 1(0.9) 4(1.7)
Azez Vatan H. 119 (13.2) - 14 (12.8) 105 (45.3)
Jarablus H. 43 (4.8) 16 (2.9%) - 27 (11.6)
Cobanbey H. 341 (37.9) 280 (50.2%) 61 (56.0) - <0.001
Elbab H. 136 (15.1) 55 (9.9%) 29 (26.6) 52 (22.4)
IDA (Independent Doctors Association) H. 90 (10.0) 89 (15.8%) 1(0.9) -
Marea H. 135 (15.0) 88 (15.8%) 3(2.8) 44 (19.0)
Other local hospitals 15 (1.7) 15 (2.7%)

Table 3. Distribution of transfers among hospitals.
#: Fisher Freeman Halton Exact test, H.: Hospital

When the mean and median vital signs of the transferred
patients over 18 years of age were analyzed, it was found
that the vital signs were close to normal values and the
Glasgow Coma Scale (GCS) score was less than 15. The
assessment of the level of consciousness using the AVPU
scale among the transferred patients, whose data were
available, revealed that 388 (86.2%) were alert (A) and 62
(13.8%) were responsive to verbal stimuli (V), responsive to
pain (P), or unresponsive (U). Diagnostic groups were used
in the analysis of the diagnostic distribution of the
transferred patients to facilitate the evaluation, as the
spectrum was wide. After excluding inaccessible data and
analyzing the distribution of diagnoses by age group, it was
found that COVID-19 (n=111), falls (n=69), respiratory
distress (n=63), traffic accidents (n=61), and acute Ml (n=60)
were the most common diagnoses in all transferred age
groups. Respiratory distress (n=52) and prematurity (n=49)
were the most common diagnoses in newborns, while the

rate of trauma-related diagnoses was highest in children. In
the adult and elderly age groups, COVID-19-related
diagnoses ranked first, while respiratory distress and acute
Ml in the elderly and acute Ml and trauma in adults were the
leading diagnoses (Table 4).

When the distribution of transfer diagnoses was evaluated
by sex, respiratory distress (n=37) and prematurity (n=21)
were most common among all males under 18 years of age,
followed by trauma-related diagnoses such as traffic
accidents (n=19) and falls (n=15). When the distribution of
diagnoses was analyzed for all patients over 18 years of age,
COVID-19-diagnosed transfers were the most common
regardless of gender, whereas cardiopulmonary and trauma
were the most common diagnoses for males. When all
female patients over 18 years of age were analyzed,
transfers with a trauma diagnosis were less common (Table
5).
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Most n (%)* Most common n (%)* Most common n (%)* Most n (%)* Most n (%)*
common diagnoses in diagnoses common common
diagnoses in newborns (<28 children diagnoses diagnoses in
all age groups Days)* Days -18 years)* in  adults the  elderly

(18 years- (>65years)*
65years)*
CoVID 19 111(12.3)  Respiratory 52(36.9)  Traffic Accident 26 (14.4)  COVID-19 62(13.9)  COVID-19 47 (35.9)
Distress
Falls 69 (7.7) Prematurity 49 (34.8)  Falls 25 (13.8) Acute MI 46 (10.3) Dyspnea 16 (12.2)
Respiratory 63 (7.0) Congenital 10(7.1) Head Trauma 13(7.2) Falls 38(8.5) Acute MI 14 (10.7)
Distress anomaly
Traffic 61 (6.8) Jaundice 10(7.1) Dyspnea 10 (5.5) Traffic 34 (7.6) Femur 8(6.1)
Accident Accident Fracture
Acute Ml 60 (6.7) Meconium 5(3.5) Fever 8 (4.4) Dyspnea 25 (5.6) Falls 6 (4.6)
aspiration
Prematurity 49 (5.5) Cyanosis 3(2.1) Congenital 6(3.3) Pregnancy 20 (4.5) Stroke 4(3.1)
anomaly
Dyspnea 41 (4.6) Fever 2 (1.4) Acute 5(2.8) Acute Renal 18 (4.0) DM 3(2.3)
Failure Failure emergencies
Femur 26 (2.9) ileus 2(1.4) Burn 5(2.8) Firearm 17 (3.8) Acute Renal 2(1.5)
Fracture Injury Failure
Acute Renal 25 (2.8) Pneumonia 2 (1.4) Femur Fracture 5(2.8) Femur 13 (2.9) Seizure 2 (1.5)
Failure Fracture
Firearm Injury 23 (2.6) Blood 2(1.4) Firearm Injury 5(2.8) Burn 11 (2.5) Hydronephro 2 (1.5)
incompatibility sis
Other 371 (41.3) Other 4(2.8) Other 73 (40.3) Other 162 (36.3) Other 27 (20.6)

Table 4. Distribution of the most common diagnosis groups among transferred patients by age group

*Missing values are not included in the % calculation. Valid percent values were use

Discussion

Our study found that the most common reasons for transfer
were the need for intensive care, the need for medical
supplies and equipment, the need for neonatal intensive
care, the need for treatment under the supervision of a
neurosurgeon, and the need for further
evaluation/treatment. The most common specialties
required for transfer were neurosurgery, obstetrics and
gynecology, cardiology, and pediatrics. The most common
diagnostic groups for transfer were falls, dyspnea, motor
vehicle crashes, and acute MI. In addition, the need for
COVID-19 services and the importance of COVID-19-related
diagnoses demonstrated the impact of the pandemic on
transfers for adult and elderly patients.

A study conducted in Jamaica examining interhospital
transfer of trauma patients showed that 4 out of 5 trauma
patients transferred between hospitals were male (14), and
a study conducted in Nigeria showed that 6 out of 7 patients
transferred for head trauma were male (15). An analysis of
interhospital transfers in the United States showed that,
despite some differences by ethnicity, the ratio of female to
male patients was equal or close to equal, and in some cases,
the ratio of female to male patients was even higher (16).
Considering the publications in the literature, it can be said
that the difference in the ratio between females and males
in interhospital transfers is related to the level of
development and the reasons for transfer. In our study, the
high rate of male patients and the 2.5 times higher rate of
male patients in trauma-related transfers can be explained
by the high incidence of trauma in Northern Syria, where civil
unrest and conflict continue.

To identify the reasons for avoidable transfers, it may be
strategic to first evaluate by age group. In a study

investigating emergency transfers between hospitals in
Mardin, a border province of Turkey close to the region
where our study was conducted, it was found that 7% of
patients under one year of age were transferred. In
comparison, 25.8% of patients over 65 years of age were
transferred (17). In our study, it was found that 14.6% of
transferred patients were elderly patients aged 65 years and
above, about half of them were patients aged 18-65 years,
35.8% were pediatric patients under 18 years, and 15.7% of
transferred patients were neonates. In our study, the rate of
transferred elderly is lower than in Mardin, but the rate of
neonates is higher than in Mardin. This situation can be
explained by the fact that this difference in the development
of the regions, even though they are geographically close,
affects the increase in the elderly population, the increase in
geriatric care services, and the increase in expectations of
services for the elderly.

In a study by Kilci et al. examining emergency admissions in
the elderly, respiratory diseases, infections, malnutrition,
and trauma were found to be the most common diagnoses
(18). In our study, when the distribution of diagnoses in
elderly patients was examined, it was found that patients
were admitted for the most common diagnosis of COVID-19,
followed by reasons such as dyspnea, acute myocardial
infarction, and falls. It is reasonable to assume that the
patients transferred were consistent with the population
from which they were selected.

In a review of pediatric transfers in the literature, Gattu et
al. showed that the most common reason for transfer was
respiratory disease (19). In a study by Odetola et al.
reviewing transfers to pediatric intensive care units,
respiratory distress and sepsis were the most common
reasons for transfer (20).
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Male Female
Diagnosis n (%)* Diagnosis n (%)*
(Age <18 years) (n=173) (Age < 18 years) (n=149)
Respiratory Distress 37 (21.4) Prematurity 29 (19.5)
Prematurity 21 (12.1) Respiratory Distress 25 (16.8)
Traffic accidents 19 (11.0) Falls 10 (6.7)
Falls 15 (8.7) Traffic accidents 8(5.4)
Congenital anomaly 11 (6.4) Head Trauma 7(4.7)
Head Trauma 7 (4.0) Fever 5(3.4)
Jaundice 6(3.5) Congenital anomaly 5(3.4)
Fever 5(2.9) Birth 4(2.7)
Dehydration 5(2.9) Femur fracture 4(2.7)
Pneumonia 4(2.3) Jaundice 4(2.7)
Other 43 (26.4) Other 48 (32.2)
(18 years < Age) (n=357) (18 years < Age) (n=220)

COVID-19 67 (18.8) COVID-19 42 (19.1)
Acute MI 37 (10.4) Acute Ml 23 (10.5)
Traffic accidents 31(8.7) Pregnancy 20(9.1)
Falls 28 (7.8) Falls 16 (7.3)
Dyspnea 26 (7.3) Dyspnea 15 (6.8)
Firearms Injury 17 (4.8) Femur Fracture 10 (4.5)
Femur Fracture 11(3.1) Acute Kidney Failure 9(4.1)
Acute Kidney Failure 11 (3.1) DM emergencies 6(2.7)
Intracranial Hemorrhage 8(2.2) C-Section Birth 6(2.7)
Stroke 8(2.2) Burn 5(2.3)
Other 113 (31.7) Other 68 (30.1)

Table 5. Distribution of patient transfer diagnosis groups by gender and age

*Missing values are not included in the % calculation. Valid percent values were used.

In our study, although respiratory distress and prematurity
were among the most common reasons for transfer in
neonates, it is observed that trauma diagnoses are more
common in pediatric patients. They were not as prominent
as trauma diagnoses, in contrast to the literature. In our
study, where one in three patients was a child, it is
reasonable to assume that the living conditions of patients
in geographical areas with irregular and incomplete
infrastructure increase the risk of traffic accidents and
trauma.

A literature review of neonatal patients in Iran reported that
neonates transferred between hospitals were on average
4.1 days old, half were male, a quarter was premature, and
the reasons for transfer of these patients were respiratory
distress in 58%, need for surgery in 21%, central nervous
system disorders in 9%, sepsis in 6%, and acute renal failure
in 4% (21). A study conducted in India found that almost half
of the reasons for interhospital transfer of newborns were
due to prematurity, followed by respiratory distress
syndrome, sepsis, growth retardation, and meconium
aspiration (22). In our study, respiratory distress and
prematurity were among the most common diagnoses,
although not as common as in India and Iran. Congenital
anomaly, jaundice, and meconium aspiration followed the
other two diagnoses more homogeneously. While it is a
surprising result that nutritional deficiencies are not seen in
the top-ranked neonates, it may suggest that the existing
breastfeeding solidarity in this geography (23) may cause
this effect. In addition, it is conceivable that differences
between countries in prenatal follow-up rates, hospital
facilities, and postnatal living conditions of newborns
influence both the conditions and the reasons for the
transfer.
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The Canadian Institutes of Health Sciences national database
reports that approximately 10% of patients admitted for
acute cardiovascular disease were transferred to another
center. Transferred patients were found to have lower all-
cause mortality compared to non-transferred patients.
NSTEMI and STEMI patients were also more likely to be
transferred (24).

In contrast, a national cohort study in South Korea showed
that patients transferred 30 days and 1 year after AMI had
higher mortality. However, the elderly and patients with
other comorbidities were more likely to be transferred to
another emergency department. These patients with STEMI
or NSTEMI were less likely to survive in the short and long
term, even after adjustment for baseline characteristics and
AMI severity. In addition, transferred patients were less
likely to receive thrombolysis before interhospital transfer
and less likely to receive immediate reperfusion therapy
(25).

In our study, patients with coronary artery disease were
among the most common diagnoses in patient referrals.
Especially in the elderly, Ml is the most common diagnosis.
In the literature and our study, it was observed that Ml
patients were transferred to an advanced center because of
concerns about mortality and the need for treatment. In
northern Syria, patients are transferred to the appropriate
intensive care unit after diagnosis, whereas for emergency
invasive procedures, this support is provided by referral to
hospitals in Turkey. Although each region has its
characteristics, it can be seen that they are trying to provide
the most ideal care for MI patients according to current
treatment guidelines.

Westfall's assessment of inpatient databases in the United
States suggests that the COVID-19 pandemic has highlighted
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the challenges faced by hospitals. During the COVID-19
pandemic, there was an overall increase in mortality from
non-COVID-19 diseases. In urban hospitals, mortality from
acute myocardial infarction and gastrointestinal bleeding
increased during the COVID-19 pandemic, while in rural
hospitals, mortality from hip fracture increased during the
COVID-19 pandemic. Mortality from pneumonia and sepsis
increased in both rural and urban hospitals, suggesting that
hospitals were unable to provide the same timeliness and
level of care to non-COVID-19 patients in the face of the
overwhelming number and severity of COVID-19 cases. The
sheer volume of severe illness has been associated with
increased mortality compared to pre-COVID-19. It has been
hypothesized that the increased mortality may be due to the
combined effects of resource constraints, particularly access
to intensive care and mechanical ventilation; delayed care
due to hospital overcrowding; and delayed care due to
patient concerns about being admitted to the hospital with
a COVID-19 infection (26). Our study shows that COVID-19
has the greatest impact on inter-hospital transfers. As is the
case throughout the world, the periodic effects of COVID-19
on patient transfers, patient care and hospital organization
are evident regardless of geography.

In a study of referrals to a hospital considered the main
referral center in the capital of the sub-Saharan country of
Malawi, delayed inter-institutional transfer was found to be
an independent predictor of poor postoperative outcomes
in patients transferred to a referring hospital for abdominal
surgical emergencies. Each additional day to transfer was
associated with an 18% increase in the likelihood of
postoperative complications and a 19% increase in the
likelihood of postoperative mortality. Another study
examining the relationship between transfer status and in-
hospital mortality in the same region showed that indirect
transfer patients to the trauma centre had a significantly
higher crude mortality rate than direct transfer patients.
However, although indirect transfer patients arrived at the
central trauma hospital an average of 2.69 days later than
direct transfer patients, the longer time from injury to arrival
was not associated with a higher risk of death (27). In our
study, transfer of trauma patients was high in all age groups.
The lack of health care personnel and equipment, especially
in underdeveloped countries, creates the need for transfer
of trauma patients. Adding the risk of transfer to inherently
unstable trauma patients, can increase mortality.

An observational study of patient transfers between
hospitals in the US found that lower socioeconomic status
and being Hispanic or black were associated with fewer
transfers. It has been suggested that this situation is
indicative of disparities in access to health care (28). In the
regions covered by our study, Turkey is attempting to
provide access to healthcare for patients regardless of race,
religion, language and gender by opening reference
hospitals in the region.

Limitations

As there was no automation system in the healthcare
facilities involved in the study, data were recorded manually
on the data collection form. Manually recorded transfer
records had insufficient and meaningless data and were

Karaca et al.
excluded from the study. Due to the wide variety of reasons
for transfer and transfer diagnoses, the evaluation was made
based on the ten most common diagnoses and reasons.

Conclusion

In northwestern Syria, increasing hospital capacity and
qualifications of hospitals within the humanitarian response
and increasing the number of specialists, may be considered
to reduce inter-hospital transfers of emergency patients.
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The Relationship Between Body Mass Index and Abdominal Circumference with

Intraabdominal Organ Injury in High Energy Blunt Abdominal Trauma

Yiiksek Enerjili Kiint Karin Travmalarinda Viicut Kitle indeksi ve Karin Cevresi ile Karin ici Organ

Yaralanmasi Arasindaki iliski
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ABSTRACT

Aim: The aim of this study was to determine the impact of body
mass index (BMI) and abdominal circumference on intra-abdominal
organ injury in high energy blunt trauma patients presenting to the
emergency department.

Material and Methods: This prospective, cross-sectional, and
analytical study included patients who presented to the Ankara Bilkent
City Hospital Emergency Medicine Clinic between June 15, 2022, and
December 31, 2022, due to high-energy blunt trauma and underwent
contrast-enhanced abdominal computed tomography (CT). Patient
demographics, vital signs, height, weight, BMI, mechanism of injury,
abdominal injuries, injuries to other systems, abdominal circumference
measurements, emergency department outcomes, and laboratory
results were recorded in the data collection form. CT images were
evaluated by a single radiology specialist, and abdominal circumference
and subcutaneous fat tissue thickness were measured.

Results: A total of 374 patients were included in the study. 71.9%
of the patients were male (n=269). The average age of the patients was
40 £ 16 years. Intra-abdominal injury was observed most frequently
(30.8%) in patients with a BMI <18.5 (p=0.017). Although patients with
intra-abdominal injury had lower sagittal abdominal diameter (SAD),
transverse external diameter (T-ext), subcutaneous fat (Sc-fat), and
BMI averages, these findings were not statistically significant (p=0.321,
p=0.666, p=0.172, p=0.595, respectively). Patients admitted to the
intensive care unit had lower SAD (20.6 = 4.0 cm), T-ext (30.7 = 3.9
cm), Sc-fat (2.0 = 1.0 cm), and BMI (24.9 * 4.4 kg/m2) averages
(p=0.003, p=0.009, p=0.006, p=0.007, respectively).

Conclusion: Patients with a BMI <18.5 were found to be more
susceptible to intra-abdominal injury. Patients with lower abdominal
circumference (SAD, T-ext), Sc-fat, and BMI values were more likely to
be admitted to the intensive care unit. Therefore, it is important to be
cautious regarding abdominal injuries and injuries requiring intensive
care admission in underweight and normal-weight patients who have
experienced high-energy blunt trauma.

Keywords: High energy, blunt abdominal trauma, body mass index,
abdominal circumference, subcutaneous fat thickness, emergency
medicine
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oz

Amag: Bu gcalismanin amaci, acil servise basvuran yuksek enerjili
kiint travma hastalarinda viicut kitle indeksi (VKi) ve karin
cevresinin  karin i¢i organ yaralanmasi Uzerindeki etkisini
belirlemektir.

Gere¢ ve Yontemler: Bu prospektif, kesitsel ve analitik
¢alismaya, 15 Haziran 2022 ile 31 Aralk 2022 tarihleri arasinda
Ankara Bilkent Sehir Hastanesi Acil Tip Klinigine yiksek enerijili kiint
travma nedeniyle basvuran ve kontrastli abdominal bilgisayarli
tomografi (BT) c¢ekilen hastalar dahil edilmistir. Hastalarin
demografik bilgileri, yasamsal bulgulari, boy, kilo, VKi, yaralanma
mekanizmasi, karin yaralanmalari, diger sistem yaralanmalari, karin
cevresi 6lgimleri, acil servis sonlanimi ve laboratuvar sonuglari veri
toplama formuna kaydedildi. BT goérintileri tek bir radyoloji
uzmani tarafindan degerlendirildi, karin cevresi ve deri alti yag
dokusu kalinhg olgtld.

Bulgular: Calismaya toplam 374 hasta dahil edildi ve %71,9'u
(n=269) erkekti. Hastalarin yas ortalamasi 40 £ 16 idi.
intraabdominal yaralanma en sik (%30,8) VKi <18,5 olan hastalarda
gozlendi (p=0,017). Karin igi yaralanmasi olan hastalarin sagittal
karin gapi (SKC), transvers dis capi (TDC), deri alti yag ve VKI
ortalamalari daha disik olmasina ragmen, bu bulgular istatistiksel
olarak anlaml degildi (sirasiyla p=0.321, p=0.666, p=0.172,
p=0.595). Yogun bakim tnitesine kabul edilen hastalarin SKC (20,6
=+ 4,0 cm), TDC (30,7 == 3,9 cm), deri alti yag (2,0 == 1,0 cm) ve VKIi
(24,9 £ 4,4 kg/m2) ortalamalari daha dusikti (sirasiyla p=0,003,
p=0,009, p=0,006, p=0,007).

Sonug: VKi <18,5 olan hastalar karin ici yaralanmaya daha
yatkin bulundu. Daha diisik karin gevresi (SKC, TDC), deri alti yag ve
VKi degerlerine sahip hastalarin yogun bakim (nitesine kabul
edilme olasilig daha ylksekti. Bu nedenle, yiiksek enerijili kiint
travma gegiren zayif ve normal kilolu hastalarda karin yaralanmalari
ve yogun bakima yatis gerektiren yaralanmalar konusunda dikkatli
olmak 6nemlidir.

Anahtar Kelimeler: Yiiksek enerji, kiint karin travmasi, viicut
kitle endeksi, karin gevresi, cilt alti yag dogu kalinligi, acil servis
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Body Metrics and Organ Injury in Blunt Trauma

Introduction

Trauma is the leading cause of death in children and adults
under the age of 46 worldwide (1). Each year, more than 5
million people die as a result of trauma (2). Abdominal
trauma accounts for approximately 20% of all trauma-
related deaths (3). The liver and spleen are the most
commonly injured intra-abdominal organs (4). Forces such
as compression, stretching, acceleration, and deceleration
affect the abdominal cavity and intra-abdominal structures,
leading to injuries of the abdominal wall, solid organs, and
hollow organs (5). Computed tomography (CT) examinations
are almost exclusively used in the diagnosis of abdominal
injuries. CT has been shown to be superior to clinical
evaluation and diagnostic peritoneal lavage in diagnosing
significant abdominal injuries (6). Whole-body CT (head,
neck, chest, abdomen, and pelvis) plays a crucial role in
determining injury severity and deciding on the sequence of
treatment for patients with multiple traumas (6).

The amount of abdominal visceral fat tissue measured by CT
is a critical finding related to the risk of metabolic diseases
associated  with  abdominal  obesity. = Abdominal
circumference is one of the methods used to measure the
amount of abdominal visceral fat tissue accumulation (7).
Body mass index (BMI) is an index that measures body fat
based on a person's height and weight. It is calculated by
dividing a person's weight in kilograms by the square of their
height in meters. Body mass index = weight (kg) / height (m)
x height (m). However, due to individual differences, BMI
may be insufficient to classify a person as obese or
underweight. In certain populations such as athletes and
bodybuilders, increased weight due to intensive muscle
mass may not be directly associated with the person's health
status, rendering BMI calculations inadequate (8).

Obesity is a chronic disease that is becoming increasingly
prevalent and a global epidemic. Epidemiological studies
have shown an association between high BMI and chronic
diseases that negatively impact quality of life, such as
cardiovascular diseases, diabetes, malignancies, and chronic
kidney disease (9). While numerous studies have
demonstrated the relationship between obesity and chronic
diseases, there are limited studies on the effect of obesity on
trauma patients (10). In this study, we aimed to determine
the impact of BMI, abdominal circumference and
subcutaneous fat thickness on intra-abdominal organ injury
in high-energy blunt trauma patients presenting to the
emergency department.

Material and Methods

This study was conducted between June 15, 2022, and
December 31, 2022 at the Emergency Medicine Clinic of
Ankara Bilkent City Hospital, a tertiary care hospital where
all surgical and interventional procedures are available 24/7,
serving approximately 470,000 patients annually. The study
was approved by the Ankara Bilkent City Hospital Ethics
Committee (Approval No: E1-22-2690, dated June 15, 2022).
Our study is a prospective, cross-sectional, and analytical
study. Patients who met the inclusion criteria during the
specified dates were consecutively enrolled. Power analysis
was not performed. Patients were enrolled in the study
according to the Helsinki Protocol.

Uzulmez et al.

Patients aged 18 and older who met the Advanced Trauma
Life Support (ATLS) 10 high-energy trauma criteria, who
underwent contrast-enhanced abdominal CT, and
volunteered to participate in the study were included.
Patients with penetrating trauma, a history of laparotomy,
diastasis recti, and those for whom e-nabiz data were not
accessible were excluded from the study.

Patients were evaluated in the red zone of our emergency
department by a research assistant with at least two years
of emergency medicine training. Patient data including age,
gender, vital signs, height, weight, BMI, mechanism of injury,
abdominal injuries, other system injuries, abdominal
circumference measurements, emergency department
outcomes, and laboratory results were recorded on the
study form. Height and weight of the patients were obtained
from the e-nabiz system, an application of the Turkish
Ministry of Health, to calculate BMI. For the calculation, the
formula Body Mass Index = weight (kg) / height (m) x height
(m) was used (11). Patients were classified as underweight
(BMI <18.5), normal weight (BMI 18.5-24.9), overweight
(BMI 25-29.9), and obese (BMI >30). CT images were
evaluated and measurements of abdominal circumference
and subcutaneous fat tissue thickness were performed by a
single radiology specialist responsible for reading abdominal
CT at Ankara Bilkent City Hospital Radiology Clinic.

The technique for measuring abdominal circumference and
subcutaneous fat tissue thickness was based on the
reference by Daniel et al. (12). The L4-L5 interval on CT
images was used, and measurements were made on sagittal
abdominal images corresponding to these intervals. Sagittal
abdominal diameter (SAD) is the vertical longest
anteroposterior length measured in the midline from skin to
skin, without considering the umbilical fold. Transverse
external diameter (T-ext) is measured horizontally from skin
to skin passing through the vena cava and aorta.
Subcutaneous fat tissue thickness (Sc-fat) is measured
vertically from just beside the umbilical fold to the anterior
surface of the abdominal wall (13). An example of abdominal
circumference and subcutaneous fat tissue measurement
for a patient presenting to our emergency department with
motor vehicle accident (MVA) is shown in Figure 1.

The SAD, T-ext, and Sc-fat measurements used in our study
were obtained with two devices with 128-detector and 64-
detector multi-slice CT scanner systems. (GE Revolution EVO,
GE Medical Systems, Milwaukee, WI, USA). Scans were
reformatted to a 1.25 mm thickness and analysis was done
on a remote workstation (Sarus 3.1, Teknoritma Inc., Ankara,
Tarkiye PACS Viewer (Teknoritma PACS Viewer, V5,
Teknoritma Software, Ankara, Tirkiye).

Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics
for Windows, Version 20.0 (Armonk, NY). Firstly,
demographic data were analyzed, and frequencies of
categorical variables were given as sample size and
percentage. Pearson's Chi-square test and Fisher's Exact test
were used for comparison of categorical data according to
appropriateness. Distribution analysis of numerical
continuous data was performed using the histogram and
Shapiro-Wilk test, and for data not following normal
distribution, median and interquartile range were used.
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Figure 1. The example of abdominal circumference and subcutaneous fat tissue thickness in a patient admitted to our emergency department and treated

for motor vehicle accident

Sc-Fat: subcutaneous fat tissue thickness SAD: sagittal abdominal diameter, T-ext: transverse external diameter

Mann-Whitney U test was used to compare the medians
between two independent groups of data not following
normal distribution. A p value was used for statistical
significance, and a significance level of p <0.05 was
considered significant.

Results

A total of 374 patients were included in our study, with
71.9% being male (n=269). The mean age of the patients was
40 + 16 years. The mean systemic blood pressure was
129+20 mmHg, the mean pulse rate was 87+13 beats per
minute and the mean respiratory rate of the patients was
1945 breaths per minute. Demographic datas and laboratory
results of our patients are presented in Table 1. When
examining the mechanisms of trauma, it was found that
51.9% of the patients were injured in motor vehicle
accidents (n=194), 23% in pedestrian injuries (PI) (n=86), and
25.1% from falls from height (n=94). The mean BMI of the
patients was calculated as 26.6. Among the patients, 3.5%
had a BMI less than 18.5 (n=13), 39.3% had a BMI between
18.5 and 24.9 (n=147), 33.4% had a BMI between 25 and
29.9 (n=125), and 23.8% had a BMI greater than 30 (n=89).
The mean measurements of subcutaneous fat tissue
thickness (Sc-fat), sagittal abdominal diameter (SAD), and
transverse external diameter (T-ext) were found to be 2.4 +
1.1cm, 22.4+4.7 cm, and 32.3 £ 4.6 cm, respectively.
When examining the relationship between laboratory values
and the presence of abdominal injury, it was observed that
patients with abdominal injury had higher aspartat
aminotransferaz (AST), alanin aminotransferaz (ALT), and

lipase values compared to those without. These findings
were statistically significant (p < 0.001 for AST, p < 0.001 for
ALT, p < 0.001 for lipase).

The relationship between the presence of abdominal injury
and gender, BMI groups, mechanism of trauma, and patient
outcome is presented in Table 2. While intra-abdominal
injury was not detected in 92.2% of the patients (n=345), it
was found in 7.8% (n=29) of the patients. Head and neck
injuries were present in 22.2% (n=83) of the patients,
thoracic injuries in 32.1% (n=120), vertebral injuries in 17.1%
(n=64), and extremity injuries in 25.7% (n=96). Intra-
abdominal injury was more common in patients with a BMI
less than 18.5 (p=0.017).

The relationship between BMI, abdominal circumference,
subcutaneous fat tissue thickness, and abdominal injury is
presented in Table 3. The mean SAD, T-ext, Sc-fat, and BMI
were lower in patients with intra-abdominal injuries, but
these findings were not statistically significant (p=0.321,
p=0.666, p=0.172, p=0.595, respectively).

The relationship between BMI, abdominal circumference,
subcutaneous fat tissue thickness, and intensive care unit
(ICU) admission is presented in Table 4. A total of 67.1% of
the patients were discharged (n=251), 18.7% were admitted
to the general ward (n=70), and 14.2% required ICU
admission (n=53). There were no fatalities. It was found that
patients with intra-abdominal injuries were more likely to
require ICU admission (p<0.001). Patients who required ICU
admission had lower mean SAD, T-ext, Sc-fat, and BMI
(p=0.003, p=0.009, p=0.006, p=0.007, respectively).
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Variable n (%) or mean £ SD
Age (year, mean £SD) 40+ 16
BMI (kg/m? mean + SD) 26.6+5.1
Sc-Fat (cm, mean * SD) 24+1.1
SAD (cm, mean t SD) 22.4+4.7
T-ext (cm, mean  SD) 32346
Sex, male (n,%) 269 (71.9)
Vital Signs SBP (mmHg) 129 + 20
(mean % SD)
PR (beat/minute) 87+13
RR (breaths/minute) 19+5
Laboratory Hemoglobin (g/dL) 143+1.5
Results
(mean +SD)  Hematocrit (%) 432143
Urea (mg/dL) 33+9
Creatinin (mg/dL) 0.8+0.2
AST (U/L) 46 £ 52
ALT (U/L) 39+36
Amylase (U/L) 64 28
Lipase (U/L) 38+19
Mechanism MVA 194 (51.9)
(n, %)
PI 86 (23.0)
Fall from height 94 (25.1)
BMI group <18,5 13(3.5)
(n, %)
18,5-24,9 147 (39.3)
25-29,9 125 (33.4)
>=30 89 (23.8)
Abdominal Injury (n, %) 29 (7.8)
Outcome (n, Discharged 251 (67.1)
%)
Admission 70 (18.7)
IcU 53 (14.2)
Exitus (n, %) 0(0)

Table 1. Demographic Data

BMI: Body Mass Index ScFat: Subcutaneous Fat Tissue Thickness SAD: Sagittal
Abdominal Diameter Text: Transverse External Diameter PR: Pulse Rate RR:
Respiratoryr ate MVA: Motor Vehicle Accident PI: Pedestrian Injury ICU:
Intensive Care Unit

Discussion

Trauma is one of the leading causes of mortality worldwide.
It is the most common cause of death and disability in
individuals under 35 years of age. Particularly, traffic
accidents are the predominant mechanism of injury in
developing and underdeveloped countries (14). The type
and severity of injury vary depending on factors such as the
mechanism of injury, deceleration at the time of injury, the
use of seat belts, and the effect of airbags.

Uzulmez et al.

Abdominal injury

Absent Present -
0 0,
(n,%) (n,%) value
Sex Women 99 (94.3) 6(5.7)
0.357
Men 246 (91.4) 23(8.6)
BMI group <18,5 9(69.2) 4(30.8)
18,5-24,9 138(93.9) 9(6.1)
0.017
25-29,9 116 (92.8) 9(7.2)
>=30 82(92.1) 7(7.9)
Mechanism  MVA 184 (94.8) 10(5.2)
PI 77 (89.5) 9(10.5)
0.149
Fall from 84 (89.4) 10 (10.6)
height
Outcome Discharged 249 (99.2) 2(0.8)
Admission 67 (95.7) 3(4.3) <0.001
ICU 29 (54.7) 24 (45.3)

Table 2. The relationship between the presence of abdominal injury and
gender, BMI groups, mechanism of trauma, and patient outcome

BMI: Body Mass Index MVA: Motor Vehicle Accident PI: Pedestrian Injury
ICU: Intensive Care Unit

Similarly, individual characteristics such as height and weight
may also be associated with the severity of injury (15). Our
study revealed a higher incidence of abdominal injuries in
the underweight BMI group patients.

When trauma patients were examined, it has been observed
that men are more exposed to trauma than women both in
our country and worldwide. In a study conducted by Liu et
al. involving 140,000 patients, 71% of the patients were
male, and 29% were female (16). Zhu et al. found that 76%
of the patients were male and 24% were female in their
study (17). Similarly, Bolandparvaz et al. reported that 73%
of the patients were male and 27% were female in their
study (18). In our study, a total of 374 patients were
included, with 71.9% being male and 28.1% female.
Consistent with the literature, our study also found that men
are more exposed to trauma compared to women. This may
be due to men being engaged in heavier work and being
exposed to occupational accidents, the majority of drivers
being male, and men being more socially active.

In the study by Zhu et al., the mean age of the patients was
45.6 years (16). Srivastava et al. reported a mean age of 30.6
years for their patients (19). Sierink et al. found a mean age
of 42 years among their patients (20), while Jones et al.
reported a mean age of 36 years in their study (21).
Consistent with the literature, we found the mean age of
patients in our study to be 40 £ 16 years.

In the study conducted by Ditillo et al. on blunt trauma
patients aged 18 and over, the mean systolic blood pressure
(SBP) value was 130 = 27.3 mmHg, and the mean pulse rate
was 91 = 19 beats per minute (bpm) (22).
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Absent (%92.2, n=345)
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Abdominal injury

Present (%7.8, n=29)

Mean * SD Median (%25 - %75) Mean * SD Median (%25 - %75) Prualue
Sc-Fat (cm) 25+1.2 2.4(1.8-3.1) 22+1.0 2.0(1.5-3.0) 0,172
SAD (cm) 225+4.6 22.3(18.9 - 25.6) 21.5+4.8 20.9 (18.6 - 25.0) 0,321
Text (cm) 323+4.6 32.1(29.2-35.2) 31.6+4.4 31.6 (29.2-34.2) 0,666
BMI (kg/m?) 26.7+5.0 25.9(23.4-29.4) 259+5.6 25.4(22.1-29.0) 0,595
Table 3. The relationship between BMI, abdominal circumference, and subcutaneous fat thickness with abdominal injury
Sc-Fat: Subcutaneous Fat Tissue Thickness SAD: Sagittal Abdominal Diameter T-ext: Transverse External Diameter BMI: Body Mass Index
ICU
Absent Present
P-value
Mean + SD Median (%25 - %75) Mean + SD Median (%25 - %75)
Sc-Fat (cm) 25+1.2 2.4(1.8-3.2) 20+1.0 1.9 (1.4-2.9) 0,006
SAD (cm) 22.7+4.7 22.4(19.1-25.8) 20.6 +4.0 20.5(17.6 —23.4) 0,003
Text (cm) 32.6+4.6 32.2(29.4-35.3) 30.7+3.9 30.7 (27.7 - 33.3) 0,009
BMI (kg/m?) 26.9 5.1 26.2 (23.5-30.0) 249+4.4 24.7 (22.1- 27.3) 0,007

Table 4. The relationship between BMI, abdominal circumference, and subcutaneous fat thickness with intensive care unit admission
Sc-Fat: Subcutaneous Fat Tissue Thickness SAD: Sagittal Abdominal Diameter T-ext: Transverse External Diameter BMI: Body Mass Index

Alvarez et al., in a study with 200 patients, found that all
blunt trauma patients had SBP > 90 mmHg, with 77% of
patients having a respiratory rate (RR) of 10-29 breaths per
minute (bpm) (23). Bouzat et al. reported in their study of
3260 patients that the mean SBP was 124 mmHg, the mean
pulse rate was 90 bpm, and the mean RR was 20 breaths per
minute (24). In our study, the mean SBP was 129 =+ 20
mmHg, the mean pulse rate was 87 = 13 bpm, and the RR
was 19 = 5 breaths per minute, which is consistent with the
literature.

In the study conducted by lon et al., the mean Hb was 11.8
+ 2.7 g/dL, mean Hct was 34.9% = 7.6, with median AST of
59.3 IU/L, median ALT of 48 IU/L, median creatinine of 0.86
mg/dL, and median urea of 35 mg/dL. In this study, ALT, AST,
urea, and Hb values were found to be statistically associated
with mortality (25). In the study by Musalar et al., the
median Hb was 14.2 g/dL, median ALT was 22 IU/L, median
AST was 24 IU/L, median amylase was 65 IU/L, and median
lipase was 32 IU/L. In this study, Hb, ALT, AST, amylase, and
lipase were found to be statistically associated with intra-
abdominal injury (26). In our study, the mean Hb was 14.3
*+ 1.5 g/dL, with median AST of 32 IU/L, median ALT of 28
IU/L, median amylase of 59 IU/L, and median lipase of 34
IU/L. We found statistically significant differences between
AST, ALT, and lipase levels and intra-abdominal injury. These
findings are consistent with the literature.

In a study conducted by Choi et al.,, out of 28,479 blunt
trauma patients included in the study, 2.9% had a BMI <18.5,
35.8% had a BMI of 18.5-24.9, 32.4% had a BMI of 25-29.9,

and 28.8% had a BMI >30 (27). Our study found that 3.5% of
patients had a BMI <18.5, 39.3% had a BMI of 18.5-24.9,
33.4% had a BMI of 25-29.9, and 23.8% had a BMI >30. These
findings are consistent with the literature.

In the study by Christensen et al., abdominal injuries were
detected in 2.7% of 35,564 patients (28), while Bolandparvaz
et al. found abdominal injuries in 8.8% of 47,295 patients
(16). In our study, abdominal injuries were detected in 7.8%
of patients, which is consistent with the literature.
Boulanger et al. reported that obese trauma patients were
more likely to experience thoracic and extremity injuries
compared to non-obese patients, but less likely to
experience head-neck and abdominal injuries (29). Similarly,
Arbabi et al. found that obese patients had more extremity
injuries but fewer abdominal injuries (15). In our study, it
was observed that the group with a BMI <18.5 was more
likely to experience abdominal injuries, which is consistent
with the literature.

In the study by Wang et al., an increase in subcutaneous fat
thickness in adult blunt trauma patients was found to be
associated with a decrease in the severity of abdominal
injuries (30). Although our study found lower values of Sc-
fat, SAD, and T-ext measurements in patients with
abdominal injuries compared to those without, this
difference was not statistically significant. However, the
assumption that subcutaneous fat thickness may be
associated with the severity of abdominal injuries is a
common point in both studies.
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Conclusion

According to the findings of this study, we observed that
patients in the BMI <18.5 group were more prone to
abdominal injury as a result of blunt trauma. Additionally, we
found that patients presenting to the emergency
department due to high-energy blunt trauma with lower
abdominal circumference, subcutaneous fat tissue
thickness, and BMI were more likely to be admitted to
intensive care.
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Retrospective Evaluation of Falls From Height Cases Admitted to the Pre-Hospital

Emergency Healthcare System

Hastane Oncesi Acil Sadlik Hizmetlerine Basvuran Yiiksekten Diisme Vakalarinin Retrospektif

Degerlendirmesi

Ramiz Yazici

ABSTRACT

Aim: The aim of this study is to analyze the demographic
characteristics, timing aspects (time of occurrence, emergency response
time, ambulance arrival time), and hospital arrival times in pre-hospital
cases of falls in Ankara.

Material and Methods: This cross-sectional observational
epidemiological study examined data from patients who received pre-
hospital emergency care due to fall-related trauma in Ankara between
January 1, 2019, and December 31, 2023. Patients were identified through
calls made to the central 112 Call Center and documented in the Emergency
Health Automation System. Demographic details, injury epidemiology (ICD-
10 codes, injury mechanism, incident timing), and emergency response
times (command response time, time from ambulance dispatch to scene
arrival, transport time) were collected.

Results: This study includes 16,136 patients, of whom 6,346 are female
and 9,790 are male, with an average age of 38.3 + 24.3 years. The
predominant ICD-10 diagnosis codes are W03, W10, W12, W13, W14, W17,
Y30, and X80. The year 2019 saw the highest number of incidents (n=4,014),
with a decrease observed in 2020 (n=2,790). The highest number of falls
occurred in July, while the lowest was in February, with the fewest falls
reported in winter and the most in summer throughout the five years. Most
incidents occurred between 08:00 and 15:59 (n=8,366), followed by 16:00
to0 23:59 (n=6,456); 1,314 incidents occurred between 00:00 and 07:59. Falls
occurred most frequently during working hours (61.9%, n=9,983). The
average command center response time was 216.4 + 203.6 seconds, station
response time was 39.6 + 47.8 seconds, and transport time was 371.6 +
249.9 seconds. Most patients were transported to Training and Research
Hospital (n=7,827), followed by State Hospital (n=3,422), University Hospital
(n=2,210), and Private Hospital (n=249). Secondary transfers were mostly
related to Training and Research Hospital (n=1,387), primarily for specialist
needs (n=1,165). There were 32 patients who received on-scene
intervention and 231 patients who died. Significantly increased response
times were observed from 2019 to 2023 (p<0.001).

Conclusion: Future research focusing on pre-hospital factors affecting
mortality rates in fall victims could enhance triage strategies, thereby
reducing the burden on tertiary healthcare facilities. Prevention of falls is
crucial in reducing deaths associated with this traumatic injury.

Keywords: Falls from height, prehospital emergency care, emergency
medical services
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oz

Amag: Bu calismanin amaci, Ankara'da diisme sonucu meydana gelen
olaylara yonelik hastane oOncesi vakalarinda demografik ozellikleri,
zamanlama yonlerini (olayin meydana gelme zamani, acil miidahale suresi,
ambulans varis siresi) ve hastane varis siirelerini analiz etmektir.

Gereg ve Yontemler: Bu kesitsel gozlemsel epidemiyolojik ¢alisma, 1
Ocak 2019 - 31 Aralik 2023 tarihleri arasinda Ankara'da disme sonucu
travma nedeniyle hastane oOncesi acil bakim alan hastalarin verilerini
incelemistir. Hastalar, merkezi 112 Gagri Merkezi'ne yapilan ¢agrilar
sonucunda Acil Saglik Otomasyon Sistemi'nde tanimlanmistir. Demografik
detaylar, yaralanma epidemiyolojisi (ICD-10 kodlari, yaralanma
mekanizmasi, olay zamanlamasi) ve acil yanit siireleri (komuta reaksiyon
suresi, ambulans génderiminden olay yerine varma siresi, tagima suresi)
toplanmistir.

Bulgular: Bu ¢alisma, 16.136 hasta igermektedir; bunlarin 6.346'si kadin
ve 9.790"1 erkektir ve yas ortalamasi 38,3 + 24,3 yildir. Hakim ICD-10 tani
kodlariw03, W10, W12, W13, W14, W17, Y30 ve X80'dir. Olaylarin en yogun
oldugu yil 2019'dur (n=4.014), 2020'de ise azalma gozlenmistir (n=2.790).
En fazla diisme olayr Temmuz ayinda goriliirken, en az Subat ayinda
gergeklesmistir, bes yil boyunca yaz aylarinda ve kis aylarinda en az disme
olay! bildirilmistir. Olaylarin ¢ogunlugu 08:00-15:59 saatleri arasinda
meydana gelmistir (n=8.366), bunu 16:00-23:59 saatleri arasinda
gerceklesenler takip etmistir (n=6.456); 1.314 vakada ise olay 00:00-07:59
saatleri arasinda gergeklesmistir. Dismelerin %61,9'u (n=9.983) galisma
saatlerinde gerceklesmistir. Komuta merkezi reaksiyon siresi ortalama
216,4 £ 203,6 saniye, istasyon reaksiyon siresi 39,6 + 47,8 saniye ve tasima
suresi 371,6 + 249,9 saniyedir. Hastalarin ¢ogu Egitim ve Arastirma
Hastanesi'ne tasinmistir (n=7.827), onu devlet hastanesi (n=3.422),
Universite Hastanesi (n=2.210) ve Ozel Hastane (n=249) izlemistir. ikincil
transferler genellikle Egitim ve Arastirma Hastanesi ile ilgili olup (n=1.387),
bunlarin ¢ogu uzman ihtiyaci icin yapilmistir (n=1.165). Olay yerinde
mudahale alan 32 hasta ve hayatini kaybeden 231 hasta bulunmaktadir.
2019'dan 2023'e kadar 6nemli 6lglide artan cevap sureleri gézlemlenmistir
(p<0,001).

Sonug: Disme kurbanlarinda mortalite oranlarini etkileyen hastane
oncesi faktorlere odaklanan gelecekteki arastirmalar, triyaj stratejilerini
daha da gelistirerek Gglinci basamak saglik tesislerinin yikinu azaltabilir.
Sonug olarak, dismelerin 6nlenmesi, bu travmatik yaralanma ile iligkili
olimleri azaltmada temel 6neme sahiptir.

Anahtar Kelimeler: Yiiksekten diisme, hastane 6ncesi acil bakim, acil
saglk hizmetleri
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Falls from height in pre-hospital emergencies

Introduction

Trauma is a major public health problem worldwide.
According to the World Health Organization, trauma claims
the lives of 4.4 million people annually and accounts for
nearly 8% of all deaths (1).

Falls from height result in multi-organ and multi-system
trauma. Given their high energy nature and the involvement
of multiple organs, these injuries are associated with a
significant morbidity and mortality rate. The care provided
to patients who have experienced high-level falls, both
before and after hospital admission, has a significant impact
on mortality and morbidity rates. Various studies have
explored the relationship between different factors and
patient outcomes (2-6). Nevertheless, we have been unable
to locate any prehospital epidemiological studies focusing on
fall-from-height injuries conducted within our country.

This study aims to examine cases of fall-from-height injuries
who received prehospital emergency medicine services in
terms of demographics, time of occurrence, reaction time of
the 112 command and control center, departure and arrival
times of the ambulance, vital interventions applied at first
contact with emergency health services, and time of arrival
of the case to the hospital.

Material and Methods

Study Design and Setting

This study was designed as a cross sectional observational
epidemiological study and included every patient who
received pre-hospital emergency health care due to fall-
from-height trauma and who was registered in the
Emergency Health Automation System (ASOS) after 112 Call
Center calls between January 1, 2019 and December 31,
2023, in Ankara.

In Turkey, a single centralized dispatch center handles all
ambulance calls, both from the public and for inter-hospital
transfers. This system aligns with the European emergency
response model, utilizing the universal emergency number
112. When someone dials 112 for medical assistance, their
location is automatically identified. A dedicated EMS call-
taker then verifies the address and dispatches the closest
ambulance to respond to the emergency. Upon arrival at the
scene, the emergency medical services (EMS) team conducts
a patient assessment, including a medical history and
physical examination. Subsequently, they consult to medical
doctor from 112 command center to determine the most
appropriate healthcare facility for patient transfer based on
the patient's condition.

Demographic information (age and sex) of the patients was
collected. Variables focused on injury epidemiology
including ICD-10 diagnosis codes, the mechanism of injury,
time of occurrence (year, season, month, day of week, time
of day, working hour/out of hours) were collected for all
patients. Other parameters such as command reaction time
(time duration between call and team assignment), station
reaction time (team assignment-ambulance departure),
duration to reach trauma scene after ambulance departure
(transport time), types of hospitals which patients were
transferred, the reason for interfacility transport were
collected.

Yazici.

Ethics Committee Approval and Patient Consent

The study was conducted in accordance with the Declaration
of Helsinki and approved by the ethics committee
permission of the Medical Research Scientific and Ethical
Evaluation Board of Ankara Bilkent City Hospital (Approved
no: TABED 2-24-295 and date: 12/06/2024). As neither the
images nor the accompanying text contained potentially
identifying markers or patient identifiers, the ethic
committee did not require patient consent for the review of
their medical records.

Statistical Analysis

Data analysis was performed using the statistical package
program IBM SPSS 27.0 (Armonk, NY: IBM Corp.). While
evaluating the study data, in addition to descriptive
statistical methods (frequency, percentage, mean, standard
deviation, median, quartile separation), the Chi-Square test
was used to compare qualitative data. In cases where
differences were found in multiple comparisons, post-hoc
Bonferroni correction was used. The suitability of the data
for normal distribution was evaluated with the Kolmogorov-
Smirnov test, skewness-kurtosis and graphical methods
(histogram, Q-Q Plot, Stem and Leaf, Boxplot). One-Way
Anova test was used to compare normally distributed
guantitative data between groups, and post-hoc Tukey test
was used in cases where there was a difference. Statistical
significance level was accepted as p<0.05.

Results

In this study, 16136 patients were included, of whom 6346
cases were female and 9790 cases were male. The average
age of the participants was 38.3%24.3 years. The ICD-10
diagnosis codes of the cases participating in this study are
W03, W10, W12, W13, W14, W17, Y30, X80. (Table 1)
While the highest number of cases was seen in 2019
(n=4014), the lowest number of cases was seen in 2020
(n=2790). EMS applications for falls from height were highest
in July and least in February for 5 years. When the number
of cases was examined according to seasons, it was seen that
the most cases were in the summer season and the fewest
cases were in the winter season. While most fall cases occur
between 08:00-15:59 (n=8366), the second most common
fall occurs between 16:00-23:59 (n=6456) (Table 1).

There were 1314 cases in the remaining time-period (00:00-
07:59). 61.9% (n=9983) of the fall cases occurred during
working hours, while 38.1% (n=6153) occurred outside
working hours. Command center reaction time (interval
from call to team assignment) was determined as 216.4 +
203.6 seconds. Station reaction time (the time between the
commander's team assignment and the ambulance's
departure) was found to be 39.6 + 47.8 seconds. Transport
time from ambulance departure to the scene was
determined as 371.6 + 249.9 seconds (Table 1).

Of the cases taken from the scene, 7827 cases were
transferred to Training and Research Hospital (TRH), 3422
cases to State Hospital (SH), 2210 cases to University
Hospital (UH), and 249 cases to Private Hospital (PH). 1537
cases were transferred to another hospital after secondary
triage for specific reasons. These transfers were mostly
made from SH (n=1309), followed by TRH (n=211). While 9
cases from UH were transferred to another hospital, 8 cases
were transferred from PH (Table 2).
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n=16136 Percentage

Years 2019 4014 24.9
2020 2790 17.3
2021 3025 18.7
2022 3292 20.4
2023 3015 18.7
Months January 1076 6.7
February 1014 6.3
March 1222 7.6
April 1129 7.0
May 1431 8.9
June 1696 10.5
July 1718 10.6
August 1318 8.2
September 1454 9.0
October 1610 10.0
November 1281 7.9
December 1187 7.4
Season Spring 3782 23.4
Summer 4732 29.3
Autumn 4345 26.9
Winter 3277 20.3
Days of Week Monday 2285 14.2
Tuesday 2518 15.6
Wednesday 2396 14.8
Thursday 2419 15.0
Friday 2333 14.5
Saturday 2137 13.2
Sunday 2048 12.7
Weekdays/Weekend Weekdays 11951 74.1
Weekend 4185 25.9
Time Range 00:00 - 07:59 1314 8.1
08:00 - 15:59 8366 51.8
16:00 - 23:59 6456 40.0
Shift Working Hours 9983 61.9
Out of Hours 6153 38.1

Command éeerglenrdlz?fction Time 221063.11 151.0 (94.0 - 257.0)

Station Reaction Time (seconds)* 39.6+47.8 36.0 (20.0 - 53.0)
Transport Time (seconds) (ambulance 3716+ 314.0 (217.0-
departure-case scene arrival)* 249.9 450.0)
Gender Female 6.346 39.3
Male 9.790 60.7
Age (year)* 38.3+24.3 37.0(18.0 - 57.0)

Table 1. Characteristics of Research Participants
*: Mean + SD / Median (IQR)

Yazic.
n =16136 %
Features of Transfer Transport to Hospital 13708 85.0
TRH 7827 57.1
- SH 3422 25.0
[0
g
Q E UH 2210 16.1
2 a
c & PH 249 1.8
= T
Interfacility Transport 1537 9.5
TRH 211 13.7
SH 1309 85.2
UH 9 0.6
€
S PH 8 0.5
w
TRH 1387 90.2
SH 20 13
UH 108 7.0
o PH 22 1.4
o F
= Need for Specialist 1165 75.8
(]
T
E Need for Medical Equipment 186 121
[=
= Need for ICU 117 7.6
e ¢
- 9 Lack of Empty Bed 48 3.1
2 2
S © Patient’s wish 21 1.4
<
Refusal of EMS service 628 3.9
Exitus (Left at scene) 231 1.4
Intervention at Scene 32 0.2
W17- Other fall from one level
ICD-10 code 6446 39.9
to another
W10- Fall on and from stairs
5868 36.4
and steps
Y30- Falling. jumping or
pushed from a high place. 963 6.0
undetermined intent
W13- Fall from. out of or
L 690 4.3
through building or structure
W14- Fall from tree 700 4.3
WO03- Other fall on same level
due to collision with another 618 3.8
person
W12- Fall on and from
) 435 2.7
scaffolding
X80- Intentional self-harm by
294 1.8

jumping from a high place

Table 2. Characteristics of Transport

TRH: Training and Research Hospital, SH: State Hospital, UH: University
Hospital, PH: Private Hospital, ICU: Intensive care unit, EMS: Emergency
Medical Services

Most of the secondary transfers were made to TRH
(n=1387). While 108 cases were transferred to UH, 22 cases
were transferred to PH and 20 cases were transferred to SH.
The reasons for secondary transfers are need for specialist
(n=1165), need for medical equipment (n=186), need for
intensive care unit (n=117), lack of empty bed (n=48), and
patient's wish (n=21). Some cases (n=628) refused EMS
service. When the EMS team arrived at the scene, 231 cases
were found dead. Thirty-two cases were intervened at the
scene (Table 2).
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2019

2020

2021

2022

2023

Yazici.

(n=4014) (n=2790) (n=3025)  (n=3292) (n=3015) " Difference
1CD-10 code W17- Other fall from one level to 2104 1180 1130 1156 876 <0.001 Al
another. (52.4) (42.3) (37.4) (35.1) (29.1) 2
W10- Fall on and from stairs and 1112 893 1152 1362 1349 <0.001 Al
steps. (27.7) (32.0) (38.1) (41.4) (44.7) a
Y30- Falling. jumping or pushed from 168 166 197 195 237 <0.001
a high place. undetermined intent (4.2) (5.9) (6.5) (5.9) (7.9) 2 2019 vs others
W13- Fall from. out of or through 76 147 176 143 148 <0.001 2019 vs others
building or structure (1.9) (5.3) (5.8) (4.3) (4.9) 2
198 153 138 121 90 <0.001
W14- Fall from tree (4.9) (5.5) (4.6) (3.7) (3.0) ) 2020 vs 2023
WO03- Other fall on same level due to 214 77 72 130 125 <0.001 2019 vs2021
collision with another person. (5.3) (2.8) (2.4) (3.9) (4.1) 2
) 43 85 101 93 113 <0.001
W12- Fall on and from scaffolding. (1.1) (3.0) (3.3) (2.8) (3.7) ) 2019 vs others
X80- Intentional self-harm by 89 59 42 61 43 0.060° -
jumping from a high place (2.2) (2.1) (1.4) (1.9) (1.4) ’
. . 191.3 * 221.6 + 197.1 + 2359 + <0.001 2019-2022 vs 2020-
+
Command Reaction Time (seconds) 202.7 248.8 +£231.9 216.9 180.3 178.9 b 2021-2023
Station Reaction Time (seconds) 37.1+45.1 38.2+38.6 40.4£56.1 41.2+51.5 41.5+456 :0'001 ig;g vs 2021-2022-
Transport Time (seconds) (ambulance departure -case 347.6 + 379.1 + 372.0 + 390.2 + <0.001
+
scene arrival) 238.2 377.7£255.0 550 5 2413 261.8 b 2019 vs others

Table 3. Comparisons of ICD-10 codes, Command Reaction Time, Station Reaction Time and Transport Time by Years

a: Chi-Square Test (n / %), b: One-Way Anova Test (Mean * SD)

Hospital Transferring Patient

Transfer Reason TRH SH UH PH
(n=211) (n=1309) (n=9) (n=8)
- 112 1047 2 4
Need for Specialist (53.1%)  (80.0%) (22.2%)  (50.0%)
Need for Medical o 167 2 2
Equipment 15 (7.1%) (12.8%) (22.2%) (25.0%)
Need for ICU 49 (23.2%) 65 (5.0%) 2 !
(22.2%)  (12.5%)
1
0, 0, 0,
Lack of Empty Bed 34 (16.1%) 13 (1.0%) (11.1%) 0(0.0%)
Patient’s wish 1(05%) 17(1.3%) > !
(22.2%) (12.5%)

Table 4. Transfer Reason by Type of Hospital
TRH: Training and Research Hospital, SH: State Hospital, UH: University
Hospital, PH: Private Hospital, ICU: Intensive care unit

The highest number of fall incidents occurred in 2019. There
was no significant difference in the number of suicide-
related falls from height (ICD-10 code X80) across the years.
A significant increase was observed between 2019 and 2023
in command response time, station response time, and
transport time (p<0.001) (Table 3).

The most common reason for patient transfers from both
TRH and SH was the need for specialist care. For TRH, the
second and third most frequent reasons were the need for
intensive care and lack of available beds, respectively. In SH,
the primary reasons for transfers were the need for medical
equipment and the need for intensive care (Table 4).

Discussion

This study sheds light on the epidemiological situation of
pre-hospital fall-from-height cases in Ankara, the capital of
Turkey, and examines certain parameters of the pre-hospital
services provided by 112 emergency services.

In Turkey, accidental falls were the second leading cause of
death between 2018 and 2023 (7). Similarly, a separate

study conducted in Japan between 2014 and 2018 yielded
comparable results (8). Our study revealed that between
2019 and 2023, 16136 cases of falls from heights in Ankara
received 112 EMS services.

Falls from heights are a trauma etiology with high mortality
and morbidity due to their mechanism. In our study, a
significant proportion of patients were found deceased at
the scene (n=231, 1.4%). Unfortunately, post-hospital
admission mortality and morbidity data for these patients
were not included in this study. Compared to patients
experiencing cardiac arrest due to underlying heart
conditions, individuals who suffer a traumatic cardiac arrest
typically face a poorer prognosis. Despite of advancements
in medical care, the survival rate to discharge for patients
experiencing traumatic out-of-hospital cardiac arrest
remains comparatively low (9,10). In patients with cardiac
arrest secondary to trauma, the etiology of the trauma
influences the mortality rate. Jun et al. found that the rate of
return of spontaneous circulation was significantly lower in
patients who experienced cardiac arrest following a fall from
height compared to those who suffered cardiac arrest
secondary to a traffic accident (11). Therefore, the primary
objective lies in implementing effective interventions to
minimize preventable trauma deaths.

Identifying factors associated with injury severity prior to
hospitalization holds promise for improving patient
outcomes. Evaluating these factors through a robust pre-
hospital assessment system could facilitate more effective
triage. Ultimately, such a system could contribute to a
reduction in mortality rates by directing patients to the most
appropriate healthcare facilities based on their individual
needs (12). An analysis of 112 emergency response system
data revealed that a significant proportion of high-fall
patients initially presenting at state hospital were
subsequently transferred to TRH or UH due to the need for
specialized care after secondary triaging. These results cast
doubt on the adequacy of the prehospital triage process and
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hospital destination selection conducted by prehospital EMS
and the command center. It is conceivable that EMS teams
and command center should consider incorporating
additional parameters beyond vital signs and initial
assessment into their triage protocols and may benefit from
developing a specialized algorithm for high-fall incidents.

It has been demonstrated that transporting patients in
accordance with the "Golden Hour" concept optimizes
survival and morbidity (13,14). In this study, the average
time from the initial call to scene arrival was calculated to be
9.6 minutes. Similar time intervals have been reported in
studies conducted in developed countries (15). However,
our study revealed a significant increase in command
response, station response, and transport times between
2019 and 2023. This discrepancy is attributed to factors such
as reduced traffic due to pandemic-related lockdowns,
increasing traffic congestion over the years, and a surge in
112 call center activity and ambulance utilization rates.
Studies conducted in countries with varying levels of
development and across different age groups consistently
show that the majority of fall cases from heights involve
males (16-19). Similarly, in our study majority of patients
were male. Middle-aged males are the most frequent
demographic group affected by falls from height (20). This
finding is consistent with our study, where a similar
population was predominant.

In our study, a significant portion of falls from height
occurred during working hours. Jagnoor et al. (21) and Fujii
et al. (12) reported similar findings concordant with our
study, associating falls from height during this timeframe
with middle-age male construction workers. Consistent with
findings from the existing literature, studies have observed
variations in the seasonal distribution of fall incidents across
different geographical regions (22-25). Our study identified
summer as the season with the highest incidence of falls.

In Ojima et al.'s study on the impact of the COVID-19
pandemic on major traumas, an increase in fall cases was
observed in 2020. However, our study found a lower number
of fall cases during the same period (26). Farooq et al.'s
review demonstrated an increase in suicidal attempts and
ideation during the COVID-19 pandemic (27). In our study,
however, the yearly distribution of cases involving suicide
attempts by jumping from a height did not show a significant
difference.

Limitations

Itis necessary to acknowledge limitations in our study. These
include the absence of vital signs and initial trauma scores of
patients, as well as our inability to access information on
procedures performed in the emergency department and
patient follow-up.

Conclusion

Future studies aiming to elucidate prehospital protective or
adverse factors associated with mortality in high-level fall
victims would provide a solid foundation for field triage.
Appropriate triage protocols can significantly reduce
mortality and morbidity rates by directing patients to
facilities best equipped to provide the necessary care,
thereby alleviating the burden on higher-level hospitals.
Based on the findings of this study and the literature, the

Yazici.
most effective way to prevent fatalities from falls is to
prevent falls themselves, which can only be achieved by
addressing the underlying causes of falls.
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