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Evaluation of Work-Related Anxiety and Associated Factors Among Sixth-Year Medical

Students in the Emergency Department

Tip Fakiiltesi Altinci Sinif Odrencilerinin Acil Serviste Calisma Anksiyetesinin ve iliskili

Faktérlerin Degerlendirilmesi

Giilten Kara!™, Mehmet Birkan Korgan?®, Kemal Goékcek®™, Rezan Karaali*”, Hakan Giilmez®“, Erkan Giiven¢!™,

Mustafa Kiigiik?

ABSTRACT

Aim: This study aims to evaluate work-related anxiety among
sixth-year medical students in the emergency department (ED),
identify associated factors, and analyze their relationship with
anxiety levels.

Material and Methods: This cross-sectional survey study was
conducted following approval from the ethics committee. Data
were collected via the Emergency Department Work Anxiety
Questionnaire (EDWAQ) and State-Trait Anxiety Inventory (STAI TX-
2) and the necessary analyses were performed.

Results: A total of 151 sixth-year medical students participated
in the study. The mean STAI TX-2 score was 44.7 + 9.1, indicating
moderate anxiety. Female students reported higher trait anxiety
than males (p=0.002). The main anxiety triggers were fear of
violence, managing multiple trauma patients, and handling
pregnant patients with non-obstetric complaints. No significant
anxiety difference was found between those who completed the
ED internship and those who did not (p=0.87). However, internship
experience improved confidence in specific clinical situations.

Conclusion: Sixth-year students experience moderate anxiety,
with females reporting higher levels. While ED internships do not
reduce overall anxiety, they improve skills in certain clinical
situations. Fear of violence remains the primary concern. Pre-
internship orientation, psychological support, and violence
prevention policies could lower anxiety and enhance competence.

Keywords: Anxiety, medical students, medical education,
emergency department, intern doctor.

Received: 28 March 2025

Accepted: 15 April 2025

0z

Amag: Bu calismada, tip fakdltesi 6.sinif 6grencilerinin acil
serviste calisma anksiyete dizeylerinin degerlendirilmesi, acil
serviste anksiyeteyle iliskili olabilecek faktorlerin belirlenmesi ve bu
faktorlerle anksiyete diizeyi arasindaki iliskinin incelenmesi
amaglanmistir.

Gereg ve Yontemler: Kesitsel tasarimli bu anket ¢alismasi, etik
kurul onayi sonrasinda yuritlmustir. Veriler, Acil Serviste Calisma
Kaygi Anketi (ASCKA) ve Durumluk-Siirekli Kaygi Olgegi (STAI TX-2)
kullanilarak  cevrimigci  toplanmis ve  gerekli  analizler
gerceklestirilmistir.

Bulgular: Calismaya 151 6.sinif tip 6grencisi katilmistir.
Katilimcilarin ortalama STAl TX-2 puani 44,7 + 9,1 olup, orta
diizeyde sirekli kaygiy1 géstermektedir. Kadin 6grenciler, erkeklere
kiyasla daha yuksek strekli kaygi bildirdi (p=0,002). Acil serviste
siddete ugrama korkusu, ¢oklu travma ve dogum disi bir nedenle
bagvuran gebe hasta yonetimi, en fazla kaygi yaratan durumlardir.
Acil servis stajini tamamlamig ve tamamlamamis 6grenciler
arasinda genel kaygi diizeyinde fark gorilmedi (p=0,87). Ancak staj
deneyiminin belirli klinik durumlarda 6zgliven kazandirdigi
gorilmustdr.

Sonug: Altinci sinif tip 6grencilerinin kaygi diizeyi orta seviyede
olup, kadinlar daha yiiksek kaygi bildirdi. Acil servis staji, genel
kayglyi degistirmezken, bazi klinik becerileri gelistirdi. Siddet gérme
korkusu acil serviste baslica anksiyete kaynagidir. Staj 6ncesi uyum
programlari, psikolojik destek ve siddet o©nleme tedbirleri,
ogrencilerin mesleki yeterliliklerini artirarak kaygi duzeylerini
azaltmada 6nemli bir rol oynayabilir.

Anahtar Kelimeler: Anksiyete, tip 6grencileri, tip egitimi, acil
tip, intérn doktor.
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Medical Students' Anxiety in the ED

Introduction

Anxiety is a distressing condition characterized by excessive
worry, fear, or unease, often accompanied by physical
symptoms, and can interfere with daily life. Unlike normal
stress, anxiety often involves exaggerated fears or a
perceived inability to cope, leading a persistent expectation
of disaster in the individual's mind. Anxiety and related
disorders are significant public health issues due to their high
prevalence and potential to cause other mental illnesses (1—
3). In healthcare, anxiety can impair critical cognitive
functions—such as attention, memory, and motor skills-
essential for physicians to provide safe and effective patient
care (1).

Medical education, known for its academic and emotional
demands, frequently exposes students to anxiety-provoking
situations (1,4,5). While moderate anxiety can enhance
adaptation, excessive levels can impair functionality, leading
to poor academic performance, cognitive impairment, and
communication difficulties. Studies show that anxiety and
depression are prevalent among medical students, yet many
avoid seeking help due to stigma or professional concerns,
risking long-term effects on their careers and patient care
(1,6-8).

The internship period, as the final phase of medical
education, is a critical stage where students apply
theoretical knowledge through practical experience,
effectively preparing them for their professional roles.
During this period, students realize that their knowledge is
not just for exams but essential skills for their future careers.
After six years of medical education, most physicians aim for
specialization, but with only about 10% entering residency,
the majority become general practitioners, often assigned to
emergency departments (ED) (9). Students preparing to start
their professional careers in emergency departments gain
hands-on experience during emergency medicine rotations
by managing critical cases—such as cardiopulmonary arrest,
myocardial infarction, stroke, and multiple trauma—actively
participating in diagnosis and treatment, which equips them
to handle medical conditions requiring rapid intervention in
real-world practice.

While general anxiety among medical students is well-
documented, ED-specific triggers remain underexplored,
particularly among intern doctors. This study aims to
evaluate work-related anxiety among sixth-year medical
students in the emergency department, identify potential
contributing factors, and analyze their relationship with
anxiety levels.

Material and Methods

This cross-sectional survey study was conducted with the
approval of the Buca Seyfi Demirsoy Hospital Non-
Interventional Research Ethics Committee (Decision
N0:2024/295). Sixth-year medical students in [City izmir]
were targeted, contacted via academic coordinators,
students were informed about the study’s purpose, and
those who voluntarily agreed to participate, regardless of
their emergency medicine rotation status, received an
online survey form via Google Forms to complete.

This study was conducted anonymously, collecting no
identifying participant information. Alongside demographic
data, participants completed the Emergency Department

Kara et al.

Work Anxiety Questionnaire (EDWAQ), developed by the
researchers, and the 20-item trait anxiety section (STAI TX-
2) of the State-Trait Anxiety Inventory (STAI), which assesses
trait anxiety. The online survey ran from July to September
2024, spanning three months.

The Emergency Department Work Anxiety Questionnaire
(EDWAQ) is a 20-item survey created by researchers based
on the “Acil Calisma Olcegi (ACO)” questions, which were
previously designed and studied considering common
situations encountered in emergency departments (10). The
guestionnaire includes questions related to factors that may
contribute to anxiety, such as the work environment and
communication, professional competence, specific patient
groups, job satisfaction, and future career preferences.
Participants responded using a four-point Likert scale(0:Not
anxious, 1:Slightly anxious, 2:Moderately anxious, 3:Highly
anxious) to identify factors contributing to anxiety in the
emergency department.

The State-Trait Anxiety Inventory 2 (STAI TX-2), developed by
Spielberger in 1970, assesses trait anxiety, which reflects an
individual’s tendency to perceive situations as stressful and
experience discomfort even in neutral situations (11). This
inventory aims to determine an individual's general
emotional state, independent of their current circumstances
or conditions. Adapted into Turkish by Oner and Le Compte
with validated reliability (12), scores ranging from 20 to 80,
with higher scores indicating higher anxiety. Scores are
categorized as low (20-39), moderate (40-59), and high
anxiety (60-80) (13).

Statistical Analysis

Data analysis was performed using the Statistical Package for
the Social Sciences (SPSS) version 24.0 software. The
normality of the data distribution was assessed using the
Kolmogorov-Smirnov and Shapiro-Wilk tests. Numerical data
were summarized as mean £ standard deviation and
median (minimum-maximum), while categorical data were
presented as frequencies (n) and percentages (%).
Differences between numerical variables were analyzed
with Student’s t-test and one-way analysis of variance
(ANOVA) for groups showing normal distribution and using
nonparametric equivalent tests for groups not showing
normal distribution. Relationships between categorical
variables were analyzed using the Chi-square test.
Spearman’s rank correlation analysis was used to evaluate
the relationships between variables. In all statistical
analyses, the significance level was set at p<0.05.

Results

A total of 151 sixth-year medical students participated, with
a median age of 24 (IQR:24-25) and 49% (n=74) female. Of
these, 78.1% (n=118) had completed their emergency
medicine rotation, while 21.9% (n=33) had not.
Sociodemographic details are presented in Table 1.

Based on the STAI TX-2 inventory, the participants' mean
anxiety score was 44.749.1 (min:21, max:73), indicating a
moderate level of anxiety. Among them, 31.1% (n=47) had
low anxiety, 62.9% (n=95) had moderate anxiety, and 6%
(n=9) had high anxiety. Gender-based analysis showed that
female participants had a mean anxiety score of 4748.1
(min:31, max:65), while males scored 42.449.7 (min:21,
max:73), with a significant difference between groups

Anatolian J Emerg Med 2025;8(2):47-53. https://doi.org/10.54996/anatolianjem.1666585. 48
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Variable n (%)
Female 74 (49.0)
Gender Male 75 (49.7)
Not specified 2(1.3)
22 7 (4.6)
23 30(19.9)
24 65 (43.0)
Age
25 36 (23.8)
26 12 (7.9)
52 1(0.7)
Single 148 (98.0)
Marital Status Married 2(1.3)
Not specified 1(0.7)
Completion of emergency Yes 118 (78.1)
medicine rotation No 33 (21.9)
Total 151 (100.0)

Table 1. Sociodemographic data of participants

(p=0.002). However, no significant difference was found
between those who completed the emergency medicine
rotation and those who had not (p=0.87). STAl TX-2
responses, anxiety scores, and p-values are summarized in
Table 2.

EDWAAQ responses identified “experiencing violence in the
emergency department” as the most anxiety-inducing
situation, followed by “managing multiple trauma patients”
and “managing pregnant patients presenting with non-
obstetric complaints”. The least anxiety-provoking situations

Kara et al.
were “difficulty in communicating with support staff” and
“difficulty in communicating with patients”. Additionally,
choosing surgical or non-surgical specialties in the medical
residency exam was associated with lower anxiety levels.
Analysis of EDWAQ responses revealed no significant
difference in mean anxiety scores between response groups
for “managing pregnant patients presenting with non-
obstetric complaints” and “choosing a non-surgical specialty
in the medical residency exam” (p=0.41 and p=0.18,
respectively). However, all other variables showed
significant differences in mean anxiety scores between
response groups (p<0.05). Correlation analysis indicated a
weak positive correlation between these variables and
anxiety levels.

Comparison of participants’ emergency medicine rotation
status and EDWAQ responses revealed significant
differences in three situations. Those who completed the
rotation reported lower anxiety when managing acute
pulmonary edema and resuscitation patients (p=0.031 and
p=0.028, respectively) but higher anxiety when dealing with
patients' agitated relatives (p=0.024). No significant
differences were found for other questions (p>0.05).

The distribution of responses to the EDWAQ questions, the
mean anxiety scores of the groups, intergroup differences,
and correlation coefficients between each parameter and
STAI TX-2 scores are summarized in Table 3.

Almost never (1) Sometimes (2) Often (3) Almost always (4)
STAI TX-2 Items n (%) n (%) n (%) n (%)
| feel fine 5(3.3) 82 (54.3) 52 (34.5) 12 (7.9)
I tire quickly 25 (16.5) 82 (54.3) 35(23.2) 9 (6.0)
| feel like crying 75 (49.7) 52 (34.4) 19 (12.6) 5(3.3)
I wish | could be as happy as others seem to be 25 (16.5) 59 (39.1) 45 (29.8) 22 (14.6)
I am losing opportunities because | cannot make decisions fast 38(25.2) 85 (56.3) 21 (13.9) 7 (4.6)
| feel rested 59 (39.1) 77 (51) 12 (7.9) 3(2.0)
I am calm 10 (6.6) 59 (39.1) 55 (36.4) 27 (17.9)
It;Z: that difficulties are piling up in such a way that | cannot overcome 53 (35.1) 79 (52.3) 12(7.9) 7(4.6)
| worry too much about things that do not really matter 32 (21.2) 77 (51) 30 (19.9) 12 (7.9)
I am happy 16 (10.6) 70 (46.4) 54 (35.7) 11 (7.3)
I am inclined to take things hard 44 (29.1) 75 (49.7) 20 (13.3) 12 (7.9)
I lack self-confidence 69 (45.7) 67 (44.4) 12 (7.9) 3(2.0)
| feel secure 17 (11.3) 84 (55.6) 47 (31.1) 3(2.0)
| try to avoid facing a crisis or difficulty 32(21.2) 69 (45.7) 38 (25.2) 12 (7.9)
| feel blue 37 (24.5) 80 (53) 28 (18.5) 6(4.0)
| am content 18 (11.9) 65 (43) 51 (33.8) 17 (11.3)
Some unimportant thoughts run through my mind and bother me 25 (16.6) 86 (56.9) 27 (17.9) 13 (8.6)
| take disappointments so keenly that | cannot get them out of my mind 56 (37.1) 65 (43) 25 (16.6) 5(3.3)
I am a steady person 3(2.0) 47 (31.1) 71(47) 30(19.9)
| become tense and upset when | think about my current concerns 22 (14.6) 73 (48.3) 38 (25.2) 18 (11.9)
Variable STAI TX-2 Score Mean (Standard Deviation) p
Female 47 (8.1)
Gender 0.002
Male 42.4(9.7)
Yes 44.8 (9.5)
Completion of Emergency Medicine Rotation 0.87
No 44.5 (7.7)
Total 44.7 (9.1)

Table 2. State-Trait Anxiety Inventory2 (STAI TX-2), Participants' Responses, Anxiety Scores, and p-values.
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Not anxious Slightly anxious Moderately anxious Highly anxious
Anxiet Anxiet Anxiet Anxiety
Spearman’s
ED Stressors y Level y Level y Level Level p P
n (%) Score n (%) Score n (%) Score n (%) Score rho
Mean Mean Mean Mean
(D) (SD) (SD) (SD)
Working alone in an emergency 19 40.7 49 42.4 47 44.0 36 51.1
<0.001 0.372 <0.001
department (12.6) (9.02) (32.5) (7.80) (31.1) (8.21) (23.8) (9.33)
Experiencing violence while
) X 21 39.2 30 42.5 42 45.1 58 47.7
working in the emergency 0.001 0.296 <0.001
(13.9) (7.49) (19.9) (9.62) (27.8) (7.84) (38.4) (9.30)
department
Difficulty in communicating 91 43 39 46.9 18 48.7 3 45.7
. 0.031 0.236 0.004
with support staff (60.3) (9.04) (25.8) (8.60) (11.9) (9.29) (2) (10.0)
Difficulty in communicating 79 42.5 52 45.9 13 49.4 7 52.7
. ) 0.004 0.276 <0.001
with patients (52.3) (8.78) (34.4) (8.49) (8.6) (5.06) (4.6) (15.1)
Dealing with patients' agitated 42 41.1 59 44.6 32 46.1 18 51.2
i <0.001 0.304 <0.001
relatives (27.8) (9.27) (39.1) (8.05) (21.2) (7.85) (11.9) (10.9)
Informing the patient's 27 42.4 49 43 40 45.1 35 48.6
) 0.020 0.228 0.005
relatives of the death news (17.9) (8.14) (32.5) (9.94) (26.5) (7.91) (23.2) (9.17)
Managing a  resuscitation 48 41.2 51 45.6 35 46.2 17 49.7
. 0.002 0.295 <0.001
patient (31.8) (8.62) (33.8) (8.66) (23.2) (9.23) (11.3) (8.95)
Managing a patient with acute 31 41.9 59 43.9 45 45.5 16 51.4
o ) 0.005 0.256 0.002
myocardial infarction (20.5) (8.96) (39.1) (8.35) (29.8) (8.16) (10.6) (11.9)
Managing a patient with acute 22 40.2 69 43.8 44 45.8 16 52
<0.001 0.318 <0.001
pulmonary edema (14.6) (7.56) (45.7) (8.52) (29.1) (8.73) (10.6) (10.76)
Managing a patient with 16 39.7 38 43.1 58 44.4 39 49
. 0.001 0.293 <0.001
multiple trauma (10.6) (8.93) (25.2) (7.84) (38.4) (8.79) (25.8) (9.56)
Managing a patient with a7 41.8 58 44.7 34 453 12 55
. <0.001 0.289 <0.001
anaphylaxis (31.1) (8.78) (38.4) (8.09) (22.5) (8.28) (7.9) (11.07)
Managing a patient with 33 42.1 53 43.6 47 47.7 18 45.1
A 0.033 0.218 0.007
intoxication (21.9) (8.55) (35.1) (8.84) (31.1) (9.94) (11.9) (7.28)
. . . 22 40.7 59 42.7 52 47.1 18 49.6
Managing a patient with stroke <0.001 0.326 <0.001
(14.6) (9.96) (39.1) (8.07) (34.4) (7.93) (11.9) (11.3)
Administer sedation-analgesia 32 41.3 56 44.5 47 45.9 16 49.3
X 0.024 0.249 0.002
to patients (21.2) (7.03) (37.1) (8.89) (31.1) (10.7) (10.6) (6.76)
Managing a patient with
X i 63 42 67 46.2 17 47.8 4 50.5
Chronic Obstructive Pulmonary 0.011 0.277 <0.001
) (41.7) (8.36) (44.4) (9.90) (11.3) (5.87) (2.6) (10.4)
Disease
Managin regnant patients
&g  pree patient 27 417 50 447 52 46.5 2 444
presenting with non-obstetric 0.18 0.134 0.1
) (17.9) (11.5) (33.1) (8.69) (34.4) (8.86) (14.6) (6.98)
complaints
Managing a patient with 42 40.3 71 46.1 31 45.9 7 53.1
. ) ) <0.001 0.335 <0.001
gastrointestinal bleeding (27.8) (7.54) (47.1) (9.41) (20.5) (8.78) (4.6) (6.12)
The absence of the professional
) ) 41 41.4 45 45 27 43.5 38 48.9
satisfaction | expected when 0.002 0.251 0.002
) ) (27.2) (8.56) (29.8) (8.27) (18.9) (7.75) (25.2) (10.3)
choosing medical school.
Choosing a surgical specialty in 55 42 26 a4 26 45 44 48.5
- - 0.005 0.283 <0.001
the medical residency exam (36.4) (9.37) (17.2) (7.83) (17.2) (7.26) (29.1) (9.56)
Choosing a non-surgical
;i ) ) 63 44.2 48 43.8 20 47.2 20 46.3
specialty in the medical 0.41 0.082 0.31
(41.7) (8.74) (31.8) (8.79) (13.2) (10.1) (13.2) (10.3)

residency exam

Table 3. Distribution of responses to the Emergency Department Work Anxiety Questionnaire (EDWAQ), anxiety scores, intergroup differences, correlation

coefficients and p-values with STAI TX-2 scores.

Discussion

In our study, the participants' mean anxiety score indicated
a moderate level of trait anxiety, with 62.9% of the
participants exhibiting moderate levels of trait anxiety. The
most anxiety-inducing situations in the emergency
department were identified as experiencing violence during
work, managing patients with multiple trauma, and
managing pregnant patients with non-obstetric reasons.
Completing the emergency medicine rotation did not

significantly affect trait anxiety levels; however, specific
situations were found to influence anxiety responses.

Numerous studies have reported high anxiety levels among
pregraduate medical students (1,5,7,14,15). Key factors
include high self-expectations, heavy academic workload,
exam pressure, and, notably, fear of failure during
preparation for the medical residency exam (5). Approaching
graduation, professional concerns, mandatory service, and
working as a general practitioner further contribute to
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anxiety (5,16). Although our study focused on anxiety
related to working in the emergency department and did not
directly evaluate the causes of anxiety among them, the
anxiety levels observed were consistent with those reported
in the literature.

Previous studies have identified a significant association
between trait anxiety and both depression and burnout,
demonstrating that these symptoms are more prevalent
among individuals with high anxiety levels (7,15,17).
Healthcare workers are reported to experience higher
anxiety and depression levels compared to the general
population (18,19). Considering these findings, it can be
concluded that early interventions to address the high levels
of anxiety experienced during medical school may have a
positive impact, not only on individuals' future lives but also
on their contributions to society. Our study found higher
anxiety in females than males, aligning with most literature
(7,15,17,20), though Oncii et al. noted no gender difference
in anxiety levels, only greater willingness among females to
seek psychological support (21). This difference may be due
to women’s higher anxiety responses to stress and men’s
tendency to suppress such expressions, viewing them as a
weakness.

Emergency departments, often the starting point for new
physicians, are major anxiety sources due to their chaotic,
stressful nature, constant service demands, frequent
violence against healthcare workers, and need for rapid
decision-making (10). The emergency medicine rotation is a
key part of pre-graduate training, as it exposes students to
these challenges for the first time. Although our study did
not assess pre- and post-rotation anxiety, no significant
relationship was found between completing the rotation and
trait anxiety levels. However, EDWAQ findings suggest that
the rotation experience reduces anxiety in specific
situations. Those who completed the rotation reported
lower anxiety when managing critical situations like acute
pulmonary edema and resuscitation, likely stems from
enhanced self-confidence, awareness, and competence
gained during the rotation for handling critical emergencies
requiring effective and accurate intervention and prompt
response.

According to EDWAQ responses, “experiencing violence
while working in the emergency department” was the most
anxiety-inducing situation. Violence against healthcare
workers is a significant global issue (22,23), with studies in
our country highlighting emergency departments as the
primary setting for such incidents (24,25). The emergency
medicine rotation, which serves as preparation for
professional life after graduation, provides medical students
with direct exposure to this reality, and leads to a more
tangible perception of the risk of experiencing violence than
anticipated, thereby increasing anxiety related to this issue.
The threat of violence, a well-known anxiety source for
healthcare workers, is also a significant factor contributing
to anxiety among medical students. And this fear also
contributes to avoidance of emergency medicine careers
(26).

Managing multiple trauma patients in the emergency
department, a major anxiety source for participants,
requires a multidisciplinary approach involving rapid
decision-making, effective interventions, coordination with

Kara et al.
specialties, and communication with families (27). Students
facing such complex situations for the first time may feel
inadequate and anxious due to limited knowledge and
experience. Managing pregnant patients with non-obstetric
complaints in the emergency department is a significant
anxiety source for medical students. Effective management
requires assessing the health of both mother and fetus,
selecting appropriate diagnostic tests, and planning
treatment. The possibility of the complaint involving the
fetus complicates decision-making, necessitating greater
caution and increasing anxiety among students who may feel
inadequate due to limited experience.

Participants exhibited less anxiety about communication
difficulties with patients and staff compared to concerns like
clinical situations and professional competence. This aligns
with Ergin et al.'s findings, which ranked communication-
related anxiety lower among professional concerns (14).
However, an earlier study by Yeniceri et al. identified
communication anxiety as more significant than issues like
professional competence, emergency management, and
misdiagnosis (5). These differences suggest a shift in
occupational anxiety among healthcare workers, possibly
linked to increasing concerns about malpractice. In contrast,
participants who completed the emergency medicine
rotation reported higher anxiety when dealing with patients’
agitated family members. This finding is thought to be
related to the possibility of experiencing violence, which was
identified as one of the most anxiety-inducing factors in our
study. Directly witnessing or experiencing agitation in the
emergency department may have heightened their
awareness that the risk of encountering violence could be
higher than they anticipated. Although students did not
report significant communication difficulties with patients
and staff, the rotation experience heightened anxiety about
interacting with agitated relatives, possibly due to this
perceived threat.

Anxiety related to choosing surgical or non-surgical
specialties in the medical specialty exam was less prominent
compared to clinical situations and professional
competence. While medical specialty exams are noted as
major anxiety sources in the literature (5,14,16), our study
found that specialty choice was not a significant anxiety
factor compared to clinical and professional competence
concerns. This may be explained by students with
predominant concerns about professional inadequacy
viewing residency as an opportunity to gain competence and
as a strategy to avoid more anxiety-inducing situations.
Additionally, choosing surgical specialties provoked more
anxiety than non-surgical ones. Although surgical fields are
often thought to offer greater job satisfaction, studies show
no significant difference in job satisfaction between the two
(19,28). However, anxiety levels have been reported to be
higher in surgical specialties (19). This may be linked to the
increasing concern about malpractice cases in recent years,
which may cause more anxiety within surgical fields. This
malpractice-related anxiety may overshadow professional
satisfaction, causing hesitation in choosing surgical
specialties.

In the EDWAQ, anxiety scores rose with increasing concern
across response groups for all questions except “Managing
pregnant patients presenting with  non-obstetric
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complaints” and “Choosing a non-surgical specialty in the
residency exam”. This aligns with higher-anxiety individuals
reporting greater concern, as anticipated. The absence of a
significant difference in anxiety scores among the response
groups for the question “Managing pregnant patients
presenting with non-obstetric complaints” suggests that this
issue represents a general source of anxiety for medical
students, independent of individual anxiety levels. This
finding indicates the need for developing training and
support programs focused on the management of pregnant
patients presenting with non-obstetric emergencies.
“Choosing a non-surgical specialty in the medical residency
exam”, which caused less anxiety than other EDWAQ
parameters, showed no significant difference in anxiety
scores across response groups. This suggests that choosing a
non-surgical specialty is not a major anxiety source for all
students and varies based on individual factors. Non-surgical
specialties are thought to induce less anxiety due to their
lower risk and more predictable working conditions.
However, personal preferences, experiences, and
expectations may influence anxiety levels. Medical
education should offer tailored support during specialty
selection, considering students’ expectations and anxiety
levels. Furthermore, in-depth exploration of anxieties
related to specialty choice represents an important area for
future research.

The anxiety-inducing factors associated with the emergency
medicine, as mentioned above, combined with the fact that
students encounter these conditions for the first time during
their emergency medicine internship, are significant
contributors to increased anxiety levels. However, over time,
students' adaptation to the emergency department
environment, the reinforcement of theoretical knowledge
through practical applications, and the development of
competence through managing various emergency medical
situations may have provided opportunities to overcome
anxiety related to lack of knowledge or experience. This
could explain why no significant change in overall anxiety
levels was observed in our study, suggesting that students
were able to balance their anxiety through the experience
gained during this process. Developing orientation programs
for students prior to the emergency medicine rotation,
enhancing psychological support services for anxiety
management, and providing professional assistance when
needed under the principles of confidentiality could help
students cope more effectively with the challenges they may
face in emergency departments. Such supportive
interventions are believed to not only positively influence
students’ professional development but also enhance the
quality of healthcare services they provide, thereby
benefiting public health.

Conclusion

This study showed that sixth-year medical students
experience moderate anxiety, with the most prominent
triggers being fear of violence, managing multiple trauma
patients, and treating pregnant patients with non-obstetric
complaints. While emergency department rotations did not
significantly reduce overall anxiety levels, they helped
improve confidence in managing specific clinical scenarios.
Female students reported higher anxiety levels than males.

Kara et al.
These findings highlight the need for structured pre-rotation
orientation, psychological support services, and workplace
violence prevention strategies to reduce anxiety and support
professional development in future physicians.
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Can Previous D-Dimer Levels Predict Future Elevations in Emergency Department Patients?

Acil Servis Hastalarinda Onceki D-Dimer Seviyeleri Gelecekteki Yiikselmeleri Tahmin Edebilir

mi?

Yesim Eyler'™, Murat Yesilaras?, Turgay Yilmaz Kilic! ™, inan¢ Karakoyun®*, Deniz ilhan Topgu?

ABSTRACT

Aim: Excluding or confirming pulmonary embolism in the
emergency department requires an effective and rapid strategy.
The D-dimer cut-off value adjusted for age and clinical probability
has been determined in prospective studies, allowing safe
exclusion in more patients. However, no recommendations exist
for predicting new test results based on the previous D-dimer
values. This study aimed to investigate the risk of high d-dimer test
results in patients undergoing D-dimer testing in the emergency
department, based on patient characteristics and previous test
results.

Material and Methods: This retrospective study used data from
patients who underwent D-dimer testing between January 1, 2009,
and December 31, 2019, in a tertiary hospital ED. Patients with an
interval between two D-dimer results of 30 days to 1095 days were
included in the study. The D-dimer value to be estimated was
expressed as the index D-dimer value, and the D-dimer value used
to estimate this value was expressed as the previous D-dimer value.
The upper limit value of D-dimer was determined according to the
patient's age at the test date. Binary logistic regression analysis was
used in the analysis of factors associated with high D-dimer values.
All analyses were performed at a 95% confidence interval. p-values
below 0.05 were considered significant.

Results: The median age of the 358 patients included in the
study was 61 years, and 60.6% were female. If the previous D-dimer
value was above the normal value, the odds of an elevated index
value increased 4.170-fold. In addition, If the previous D-dimer
value exceeded 1,000 pg/L FEU, the odds increased 4.704-fold.

Conclusion: In patients with previously elevated D-dimer values
within the past three years, the new D-dimer value is likely to be
high. In such cases, performing advanced diagnostic tests instead
of waiting for the test results may save time.

Keywords: D-dimer, emergency department, emergency
medicine, pulmonary embolism, venous thromboembolism
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oz

Amag: Acil serviste pulmoner emboliyi dislamak veya
dogrulamak etkili ve hizl bir strateji gerektirir. Daha Onceki
prospektif ¢alismalarda; yas ve klinik olasilik i¢in ayarlanmis D-
dimer kesme degerleri belirlenmistir ve daha fazla hastayi giivenli
bir sekilde dislamamizi saglamistir. Ancak, 6nceki test sonuglarina
dayanarak yeni test sonucu hakkinda bir tahminde bulunma 6nerisi
yoktur. Bu calisma, acil serviste D-dimer test istemi yapilacak
hastalarda, ©nceki test sonuglarina ve hasta Ozelliklerine
dayanarak, D-dimer test sonuglarinin yiksek ¢ikma riskini
arastirmayi amaglamistir.

Gere¢ ve Yontemler: Bu calisma, Uglnci basamak bir
hastanenin acil servisinde 01.01.2009-31.12.2019 tarihleri
arasinda, D-dimer degerleri bakilan hastalarin verileriyle
retrospektif olarak yapilmistir. iki D-dimer sonucu arasindaki siire
30 giin ile 1095 giin arasinda olan hastalar galismaya dahil edildi.
Hesaplanmasi gereken D-dimer degeri indeks D-dimer degeri olarak
ifade edildi ve bu degeri tahmin etmek igin kullanilan D-dimer
degeri 6nceki D-dimer degeri olarak ifade edildi. D-dimerin Ust sinir
degeri hastanin test tarihindeki yasina gore belirlendi. Yiksek D-
dimer degerleriyle iligkili faktorlerin analizinde ikili lojistik
regresyon analizi kullanildi. Tim analizler %95 giliven araliginda
yapildi. 0,05'in altindaki p degerleri anlamli kabul edildi.

Bulgular: Calismaya dahil edilen 358 hastanin median yasi 61 yil
olup, %60,6'si kadindi. Onceki D-dimer degeri normal degerden
yuksek ise, indeks D-dimer degerinin de yiiksek olma olasiligi 4,170
kat daha fazla bulundu. Ayrica, 6nceki D-dimer degeri 1.000 pg/L
FEU'den yiiksek ise, indeks D-dimer degerinin de yiiksek olma
olasiligl 4,704 kat daha fazla tespit edildi.

Sonug: Son g yildir D-dimer degerleri sinir degerin Ustiinde
olan hastalarda yeni D-dimer degerinin yiiksek olma olasilig
yuksektir. Bu gibi durumlarda test sonuglarini beklemek yerine ileri
tani testleri yapmak zamandan tasarruf saglayabilir.

Anahtar Kelimeler: D-dimer, acil servis, acil tip, pulmoner
emboli, ven6z tromboembolizm
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Evaluations of previous D-dimer levels

Introduction

D-dimer is a soluble fibrin product resulting from the
breakdown of vascular thrombi via the fibrinolytic
mechanism. This molecule is a biomarker of hemostatic
abnormalities as well as an indicator of intravascular
thrombosis. Therefore, it is used as a marker of coagulation
and fibrinolysis activation in many clinical conditions (1). D-
dimer values increase for many reasons (venous/arterial
thrombosis, disseminated intravascular coagulation,
inflammation, age, surgery, trauma/burn, aortic dissection,
cancer, infection/sepsis, pregnancy, liver diseases,
thrombolytic therapy, renal diseases, cardiovascular
diseases) (2). However, elevated values are not diagnostic of
any disease.

Excluding or confirming pulmonary embolism in emergency
department (ED) patients presenting with shortness of
breath and/or chest pain requires an effective and rapid
strategy. The pulmonary embolism diagnostic algorithm is
based on clinical risk scores, D-dimer measurement, and
computed tomography pulmonary angiography (CTPA)
imaging. The efficacy and reliability of this sequential
diagnostic algorithm have been confirmed in large
prospective studies (3,4). Additionally, D-dimer has been
studied extensively to exclude the diagnosis of venous
thromboembolism (VTE) and is routinely used for this
indication (5). While D-dimer allows accurate exclusion of
thromboembolic diseases, its positive predictive value is
limited and is heavily influenced by age and comorbidities
(6).

Many diseases and clinical features have been reported to
affect D-dimer values. The most important of these are age,
renal failure, presence of malignancy, and previous
thromboembolic events (7-9). The D-dimer cut-off value
adjusted for age and clinical probability has been
determined in prospective studies, allowing us to safely
exclude more patients (10-12). However, there is no
recommendation to predict the new test result based on the
previous test results. In our clinical experience, in patients
whose previous D-dimer value was high for any reason, the
new D-dimer value is also found to be elevated. In patients
in the low-risk group, D-dimer is requested to exclude the
diagnosis of pulmonary embolism, and most physicians do
not estimate that the test result will be high, yet they still
wait for new test outcomes. Waiting for test results due to
diagnostic algorithms not only negatively impacts ED
crowding but also causes a delay in the diagnosis of venous
thromboembolism.

This study aimed to investigate the risk of high D-dimer test
results in patients undergoing D-dimer testing in the ED,
based on patient characteristics and previous test results.

Material and Methods

This retrospective study was conducted with data from
patients whose D-dimer values were obtained between
01.01.2009 and 31.12.2019 in the ED of a tertiary hospital.
Since it has been reported that D-dimer values increase in
COVID-19 infection (13), the research was conducted with
patients who applied prior to the COVID-19 pandemic. All D-
dimer test results during the study period were obtained
from the hospital electronic information system (HIS).
Ethichal approval was obtained from the University of Health

Eyler et al.
Sciences Tepecik Training and Research Hospital Ethics
Committee (Decision No: 2023/06-37, dated July 13, 2023).
Patients with two or more D-dimer results recorded in HIS
within the specified 11-year period were included in the
study. Patients were excluded from the study if the interval
between two D-dimer results was shorter than 30 days or
longer than 1095 days. If a patient had more than two D-
dimer results, only the last consecutive measurements were
considered. The interval between d-dimer measurements is
at the discretion of the researchers. We chose an interval
that was neither excessively frequent nor infrequent.
Demographic data of the patients and the presence of active
malignancy were determined from HIS and recorded.
D-dimer levels were measured using latex particle-enhanced
turbidimetric immunoassay method by Sysmex CS-2500™
automated blood coagulation analyzer. The D-dimer value to
be estimated was expressed as the “index D-dimer value”,
and the D-dimer value used to estimate this value was
expressed as the “previous D-dimer value”. Cut-off values for
D-dimer was defined according to the patient's age at the
test date. In the literature, the upper limit value for D-dimer
is accepted as 500 pg/L FEU for those under 50 years of age
and as agex10 pg/L FEU for those over 50 years of age (10).
Statistical Analysis
Data were obtained from HIS in excel format. SPSS (v20; IBM,
Armonk, NY) was used in the analysis of the obtained data.
The distribution of the data was evaluated with Kolmogorov-
Smirnov and Shapiro-Wilk tests. It was determined that the
data did not follow a normal distribution. Therefore,
qualitative data were expressed as frequency, quantitative
data as median and interquartile range. Binary logistic
regression analysis was used in the analysis of factors
associated with high D-dimer values. All analyses were
performed at a 95% confidence interval. p-values below 0.05
were considered significant.

ED admission in
01.01.2009-31.12.2019
n= 1,984,059

D-dimer test was requested
in 13,382
(12,426 patients)

Excluded
* No previous d-dimer result (n=11875)

Patients with multiple
D-dimer results
n=551

Excluded

* Interval between two D-dimer results < 30 days (n=16)

* Interval between two d-dimer results > 1095 days (n=44)
* Admissions on other dates were also included (n=133)

Study patients
n=358

Figure 1. Patient Flow Diagram
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Results

Of the 1,984,059 admissions to the ED in an 11-year period,
D-dimer test was requested in 13,382 (0.67%) (12,426
patients). Of the 12,426 patients, 12,068 were excluded on
the exclusion criteria (Figure 1). All analyses in this study
were performed using data from the remaining 358 patients.
The median age of the patients included in the study was 61
years, and 60.6% (217) were female. The median value of the
index D-dimer test was 300 pg/L FEU. The patients' ages and
D-dimer test results are shown in Table 1.

In 94 (26.3%) of the patients, the index D-dimer value was
above the limit value determined according to age. Index D-

Eyler et al.
dimer value was >1,000 pg/L FEU in 66 patients (18.4%). 90
(25.1%) of the patients, had the previous D-dimer value was
above the limit value. The previous D-dimer value was
>1,000 pg/L FEU in 56 patients (15.6%). The previous D-
dimer value was obtained in 47.8% of patients within 1 year,
33% within 2 years, and 19.3% within 3 years.
When the index test was requested, 20 (5.6%) patients had
malignancy. Factors associated with higher-than-normal
levels of the index D-dimer test results are shown in Table 2.

Variables Median value (IQR; minimum-maximum)
Index D-dimer value (ug/L FEU) 330 (533; 30-16,504)

Patient age at the date of the index D-dimer test 61 (31;19-109)

Previous D-dimer value (pg/L FEU) 300 (499; 0-6,880)

Patient age at the date of the previous D-dimer test 60 (31;17-107)

Table 1. The ages and D-dimer test values of the patients

IQR: Interquartile Range.

Variables p OR Cl (%95)
Sex 0.802 0.940 0.580-1.524
Age 0.233 1.008 0.995-1.021
Malignancy 0.696 1.218 0.454-3.266
Previous D-dimer value > the limit value <0.001 4.170 2.492-6.980
Previous D-dimer value >1,000 pg/L FEU <0.001 4.704 2.593-8.533

Table 2. Binary logistic regression analyses for factors associated with high index D-dimer values

OR: Odds ratio, Cl: confidence interval

Discussion

In this retrospective study, we found that D-dimer test was
requested in 0.67% of ED visits. In 26.3% of the patients
included in our study, the index D-dimer value was above the
limit value determined by age, and in 25.1%, the previous D-
dimer value was also above the limit value determined by
age. In 18.4% of patients, the index D-dimer value was
>1,000 pg/L FEU, and in 15.6%, the previous D-dimer value
was also >1,000 pg/L FEU. If the previous D-dimer value was
higher than the normal value, the odds of an elevated index
value increased 4.170-fold. In addition, If the previous D-
dimer value exceeded 1,000 pg/L FEU, the odds increased
4.704-fold.

However, in ED patients undergoing D-dimer testing, the
patient's sex, age, and presence of a malignancy diagnosis
were not significant predictors of high D-dimer test results.
Infections have been reported as the most common cause of
elevated D-dimer levels in patients admitted to a large urban
ED (14). Arecent study reported that elevated D-dimer levels
in ED patients were frequently (78.3%) caused by non-
thrombotic factors, such as infections, inflammation, or
chronic diseases (15). Additionally, elevated D-dimer levels
are known to be associated with mortality and prognosis in
patients without clinical evidence of thrombosis (16, 17).

Given these findings, it is clear that this test, which has low
specificity, should be used selectively in patients. In many
patients, elevated D-dimer levels can create diagnostic
uncertainty for emergency physicians. In our study
conducted at a tertiary education and research hospital over
an 11-year period prior to the Covid-19 pandemic, we found
that D-dimer testing was requested in only 0.67% of ED
patients. We believe that ED physicians may be hesitant to
order this test. Further studies are needed to determine the
clinical significance of elevated D-dimer levels and their
impact on patient management, particularly in non-
thrombotic conditions.

The ED physician aims to diagnose PE without missing any
cases, reduce unnecessary CTPA, and do so as quickly as
possible. To achieve this, emergency medicine clinics use the
current European Society of Cardiology (ESC) guidelines (5)
for patient management. D-dimer levels obtained to exclude
thromboembolic diseases may be elevated due to various
other conditions, often necessitating advanced diagnostic
tests (5). During this period, waiting for the D-dimer test
result may take a long time due to overcrowding in the ED
and various technical issues. Therefore, to save time, we
sought to determine whether the index D-dimer test value
could be predicted based on the previous D-dimer test result
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in ED patients. As a result, the probability of the index D-
dimer value exceeding the age-determined limit is 4.170
times higher if the previous D-dimer value was above the
limit and 4.704 times higher if the previous D-dimer value
exceeded 1,000 pg/L FEU. In these cases, we believe that
employing alternative diagnostic strategies, rather than
waiting for the D-dimer result, may save time.

In our study, the probability of the D-dimer test result
exceeding the age-adjusted threshold was not associated
with the patient's gender, age, or malignancy status. The
median age of the population was 61 * 31 years, and 60.6%
were female. There are conflicting data regarding the
frequency of VTE between genders. While some studies
suggest that gender is not an independent risk factor, others
indicate that female gender may be protective against VTE
(18). Additionally, many studies have reported a higher
frequency of VTE recurrence in men than in women, leading
to recommendations for gender-specific cut-off values (19,
20). In this study, while the relationship between gender and
VTE was not investigated, no association was found between
gender and elevated D-dimer levels. Since we used age-
adjusted D-dimer thresholds, the lack of association
between age and elevated D-dimer levels is consistent with
the literature (10-12). Patients with malignancy often
present to the ED with signs and symptoms suggestive of
acute PE, and D-dimer levels are frequently elevated (10). It
is also well-established that patients with malignancy have a
four to seven times higher risk of VTE compared to those
without malignancy (7,21). These patients typically have
high clinical risk scores, which explains why D-dimer testing
is rarely requested for malignancy patients in the ED. In our
study population, only 20 (5.6%) patients had a diagnosis of
malignancy. We believe that our findings are not statistically
significant due to the small number of cases. Current
guidelines provide clear recommendations for the diagnostic
approach in non-malignant patients with suspected PE (15).
However, recommendations for the diagnostic approach in
patients with malignancy and suspected PE remain limited.
Changes in D-dimer levels across different populations,
factors influencing its elevation, and its prognostic
significance should continue to be investigated.

Important  limitations  include the single-center,
retrospective design and small sample size. Although the
study covered a large time period of 11 years, the number of
patients included in the study was relatively small. This was
due to the fact that patients had not had previous D-dimer
results within three years. This may be because different
patients visited, and a new D-dimer test was not requested
since the patients' previous D-dimer results were high. For
some reason, D-dimer testing is rarely requested in
emergency departments. This suggests that D-dimer has
many aspects that need to be investigated. Other limitations
are the small number of elderly patients and those with
malignancy.

Conclusion

Thanks to widespread electronic record systems, patients'
previous laboratory results have become more accessible. In
patients whose D-dimer values have been above the limit
value in the last three years, the new D-dimer value is likely
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to be high. In such cases, performing advanced diagnostic
tests instead of waiting for the test results may save time.
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The Prognostic Value of MELD-XI Score in Emergency Department Patients with ST-

Segment Elevation Myocardial Infarction

Acil Serviste ST-Segment Yiikselmeli Miyokard Enfarktiisii Gegiren Hastalarda MELD-XI

Skorunun Prognostik Degeri

Sirin Ertugrul Esen'™, Yalcin Golcuk?

ABSTRACT

Aim: Effective risk stratification is essential for patients with
acute ST-elevation myocardial infarction (STEMI) to enable timely
and appropriate interventions. Liver dysfunction has emerged as a
significant predictor of poor cardiovascular outcomes. The Model
for End-stage Liver Disease (MELD)-XI score, initially designed to
assess liver disease severity, has demonstrated prognostic value in
cardiovascular contexts; however, its application to STEMI patients
in emergency department (ED) settings remains underexplored.

Material and Methods: This retrospective study was conducted
at Mugla Training and Research Hospital from July 2019 to January
2021. It included adult STEMI patients diagnosed per the European
Society of Cardiology criteria. The primary outcome was 28-day all-
cause mortality. Statistical analyses included univariate and Cox
regression for mortality predictors and Receiver Operating
Characteristic and Kaplan-Meier analyses to assess the MELD-XI
score's predictive accuracy.

Results: Among 237 patients, 8.4% (n=20) died within 28 days.
Non-survivors had significantly higher MELD-XI scores (10.72 vs.
9.44, p<0.001) and lower left ventricular ejection fractions (LVEF)
(35% vs. 50%, p<0.001). A MELD-XI score threshold of 9.76
predicted mortality with 80% sensitivity and 70.5% specificity
(AUC=0.813) and was negatively correlated with LVEF (r=-0.223,
p<0.001). Kaplan-Meier analysis showed that patients with MELD-
Xl scores above 9.76 had significantly higher 28-day mortality (Log-
rank test = 5.43, p<0.001). Independent predictors of mortality
included MELD-XI score 29.76, age, cardiac arrest on admission,
glucose, and hemoglobin levels.

Conclusion: The MELD-XI score is a valuable prognostic tool for
assessing 28-day mortality risk in STEMI patients in EDs. By
incorporating liver and renal function indicators, the MELD-XI score
enhances conventional risk stratification and facilitates more
targeted clinical interventions.

Keywords: Emergency department, MELD-XI score, mortality,
risk stratification, STEMI.
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oz

Amag: Akut ST-elevasyonu miyokard infarktiisi (STEMI)
hastalarinda etkili risk stratifikasyonu, zamaninda ve uygun
miidahalelerin yapilabilmesi igin kritik 6neme sahiptir. Karaciger
fonksiyon bozuklugu, kotlu kardiyovaskiiler sonuglarin gliclii bir
prediktorii  olarak 6ne ¢ikmaktadir. Baslangigta karaciger
hastaliginin siddetini degerlendirmek amaciyla gelistirilen Model
for End-stage Liver Disease (MELD)-XI skoru, kardiyovaskiler
hastaliklar agisindan prognostik deger tasidigi gosterilmis olmasina
ragmen, acil servis ortaminda STEMI hastalari Gizerindeki roli heniiz
yeterince arastirilmamistir.

Gereg ve Yontemler: Bu retrospektif calisma, Temmuz 2019 ile
Ocak 2021 tarihleri arasinda Mugla Egitim ve Arastirma
Hastanesi'nde gergeklestirilmistir. Calismaya, Avrupa Kardiyoloji
Dernegi kriterlerine gore tani almis yetiskin STEMI hastalari dahil
edilmigtir. Birincil sonug, 28 glinlik tiim nedenlere bagh
mortalitedir. istatistiksel analizler, mortalite prediktérlerini
degerlendirmek icin univariate ve Cox regresyonu, MELD-XI
skorunun prediktif dogrulugunu belirlemek igin ise Receiver
Operating Characteristic ve Kaplan-Meier analizlerini icermektedir.

Bulgular: Calismaya dahil edilen 237 hastadan %8,4’l (n=20) 28
giin icinde hayatini kaybetmistir. Olen hastalarin MELD-XI skorlari
(10,72 vs. 9,44, p<0,001) ve sol ventrikiil ejeksiyon fraksiyonlari
(LVEF) (35% vs. 50%, p<0,001) anlamh sekilde daha yiksek
bulunmugstur. MELD-XI skoru 9,76'nin lzerinde olan hastalar, %80
duyarlilik ve %70,5 oOzgillikle mortalite agisindan yiiksek risk
tasiyan grup olarak belirlenmistir (AUC=0,813). Ayrica, MELD-XI
skoru ile LVEF arasinda negatif korelasyon saptanmigtir (r=-0,223,
p<0,001). Kaplan-Meier analizi, MELD-XI skoru 9,76’nin (zerinde
olan hastalarin 28 ginliik mortalitesinin anlamh sekilde daha
yuksek oldugunu gostermistir (Log-rank testi = 5,43, p<0,001).
Mortalitenin bagimsiz prediktorleri arasinda MELD-XI skoru 29,76,
yas, acil servise kabulde kardiyak arrest, glukoz ve hemoglobin
seviyeleri yer almaktadir.

Sonug: MELD-XI skoru, acil servislerde STEMI hastalarinda 28
glinlik mortalite riskini tahmin etmek icin degerli bir prognostik
aractir. Karaciger ve bobrek fonksiyonlarini géz oninde
bulundurarak  yapilan  degerlendirmeler, geleneksel risk
stratifikasyonunu gelistirir ve daha hedeflenmis klinik mtidahaleleri
mimkin kilar.

Anahtar Kelimeler: Acil servis, MELD-XI skoru, mortalite, risk
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Prognostic value of MELD-XI in STEMI patients

Introduction

Accurate risk stratification is crucial for patients presenting
with acute ST-elevation myocardial infarction (STEMI), as
timely and appropriate interventions are essential to
improving clinical outcomes (1). Liver dysfunction, often
associated with heart failure, is a significant predictor of
adverse outcomes in cardiovascular diseases. Emergency
Physicians frequently encounter the dual challenge of
managing both cardiac and hepatic dysfunction, particularly
in conditions such as congestive hepatopathy, which arises
from reduced cardiac output and right ventricular failure.
Elevated right atrial pressures and compromised hepatic
perfusion lead to liver congestion and hypoxia, further
worsening the patient’s condition (2). Therefore,
incorporating hepatic impairment into risk assessment
models for acute coronary syndromes (ACS) is vital for
optimal patient management.

The Model for End-stage Liver Disease (MELD) score was
originally developed for patients with cirrhosis awaiting liver
transplantation. It was later modified to the MELD-XI score
by excluding the international normalized ratio, making it
more suitable for patients on anticoagulation therapy (3,4).
The MELD-XI score has demonstrated prognostic relevance
in various cardiac conditions (5-10); however, its role in the
emergency department (ED) for STEMI patients remains
underexplored. This study aims to evaluate the prognostic
significance of the MELD-XI score upon ED admission in
STEMI patients, specifically assessing its predictive accuracy
for 28-day all-cause mortality.

Material and Methods

Study Design and Setting

This retrospective, single-center, cross-sectional cohort
study was conducted in the ED of Mugla Training and
Research Hospital, a university-affiliated institution,
between July 1, 2019, and January 1, 2021. The hospital has
a capacity of 500 beds and the ED receives approximately
100,000 patient visits annually. Ethical approval was
obtained from the Local Institutional Review Board (Protocol
No: 220113-1), and the study was conducted in accordance
with the Declaration of Helsinki. Due to the retrospective
nature of the study, the requirement for obtaining written
informed consent from participants was waived.

Selection of Participants

The study included adult patients aged 18 years and older
who were diagnosed with STEMI upon presentation to the
ED. Exclusion criteria included: individuals under 18 years of
age; patients with inaccessible or incomplete medical
records; those transferred to other healthcare facilities;
individuals with conditions that mimic STEMI; patients who
declined percutaneous coronary intervention (PCl); and
those with end-stage liver cirrhosis, severe renal impairment
requiring dialysis, malignant tumors, or a history of liver or
kidney transplantation. All patients were diagnosed and
managed according to the European Society of Cardiology
(ESC) guidelines for STEMI (1), with follow-up conducted
after 28 days.

Definitions and MELD-XI Score

STEMI was defined using the ESC diagnostic criteria, which
included acute chest pain lasting more than 20 minutes and
ST-segment elevation in at least two contiguous leads: >2.5
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mm in men under 40 years, 22 mm in men aged 40 and
above, or 21.5 mm in women in leads V2-V3, and/or 21 mm
in other leads. A newly developed left bundle branch block
was also considered indicative of STEMI. Significant coronary
artery lesions identified during PCl were defined as stenosis
of 250% in the infarct-related artery. Multivessel coronary
artery disease was defined as significant stenosis in two or
more major coronary arteries, including the left anterior
descending artery (LAD), right coronary artery (RCA), and
circumflex artery (CX) (1). The MELD-XI score was calculated
using the formula: MELD-XI = [5.11 x In(bilirubin)] + [11.76 x
In(creatinine)] + 9.44. Admission serum levels of creatinine
and bilirubin were used, and in cases where multiple values
were recorded on the day of admission, the highest values
were selected. The minimum value for both bilirubin and
creatinine was set at 1.0 mg/dL to ensure consistency in
scoring (4).

Data Collection

Demographic characteristics (e.g., gender, age), clinical
features (e.g., arterial blood pressure, pulse rate, ECG
findings, left ventricular ejection fraction [LVEF]), and
medical history (e.g., prior PCl, comorbidities, smoking
status, and medication use) were meticulously recorded
using a standardized electronic spreadsheet. The presence
of cardiac arrest upon ED presentation was also
documented. Initial laboratory results (e.g., complete blood
count, serum chemistry, blood gas analysis, Troponin T, CK-
MB, and lipid profiles) were systematically extracted.
Significant coronary artery lesions and multivessel coronary
artery disease identified during PCl were noted for both the
infarct-related artery and other major coronary arteries.
Hospital admission status, length of stay (LOS), and patient
survival status at 28 days post-admission were
comprehensively recorded. MELD-XI scores were calculated
for all patients. Survival status and dates of death were
obtained through telephone interviews with patients or
their relatives during the 28-day follow-up and validated by
reviewing hospital medical records. For deaths outside the
hospital, the local civil registration database was consulted
to confirm daily reported fatalities within the study area.
Statistical Analysis

The normality of quantitative variable distributions was
evaluated using the Kolmogorov-Smirnov test. Descriptive
statistics were reported as mean + standard deviation for
normally distributed variables and as median (minimum-—
maximum) for non-normally distributed variables.
Frequency counts and percentages were used for categorical
variables. Differences in mean values of quantitative
variables were compared using the Student’s t-test for
normally distributed data and the Mann-Whitney U test for
non-normally distributed data. Categorical variables were
compared using the x * test or Fisher's exact test, as
appropriate. Univariate analysis was applied to all
demographic, clinical, laboratory, and outcome variables,
with significant variables subsequently included in a Cox
regression analysis to identify independent predictors of 28-
day all-cause mortality. The Receiver Operating
Characteristic (ROC) analysis was used to assess the
predictive value of the MELD-XI score for 28-day mortality,
and a Kaplan—Meier survival curve was constructed and
compared using the log-rank test. Statistical significance was
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defined as P <0.05. All statistical analyses were conducted
using SPSS version 20 software (SPSS Inc., Chicago, IL, USA).

Results

During the study period, a total of 315 patients diagnosed
with STEMI who presented to the ED were reviewed through
hospital electronic health records for eligibility in the final
analysis. Exclusions included 25 patients with unavailable 28-
day mortality data and 48 patients with missing critical
admission data for serum bilirubin or creatinine.
Additionally, two patients died before undergoing PCI, one
patient refused treatment, and two cases involved
conditions mimicking STEMI, specifically Kounis syndrome
and vasospastic angina. After these exclusions, a final cohort
of 237 patients was analyzed.

Among the 237 patients, 199 (84%) were male, with a mean
age of 60.41 + 12.67 years. Notably, 20 patients (8%) died
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within the 28-day follow-up period. ECG findings indicated
that 49.8% presented with inferior, 46.8% with anterior,
10.1% with lateral, 8.9% with posterior, and 7.2% with right-
sided infarctions. Angiographic findings revealed that the
majority of patients had significant lesions in the LAD
(75.5%), followed by the RCA (59.5%) and the CX (43.0%).
Additionally, 22.4% of the cohort had multivessel coronary
artery disease. A significant association between critical
stenosis of the LAD and mortality was identified (P = 0.032).
Thirteen patients (5.5%) presented to the ED in cardiac
arrest, and the overall 28-day all-cause mortality rate was
8.4% (n = 20). The median LOS was 3 days (ranging from 1 to
30 days). Detailed demographic, laboratory, and clinical
characteristics of the cohort are provided in Tables 1 and 2.

Survivors Nonsurvivors
Characteristics (n=217) (n=20) p value
Age, years 59.3+12.2 72.3+11.2 <0.001
Men/Women, n 185/32 14/6 0.104
Previous medical history, n (%)
Myocardial infarction 26 (12) 4(20) 0.295
Chronic pulmonary disease 19 (8.8) 2 (10) 0.693
Diabetes mellitus 42 (19.4) 7 (35) 0.144
Hypertension 72 (33.2) 12 (60) 0.031
Heart failure 6(2.8) 2 (10) 0.139
Hyperlipidaemia 19 (8.8) 3 (15) 0.410
Cerebrovascular disease 5(2.3) 1(5) 0.414
Atrial fibrillation 6(2.8) 1(5) 0.465
Smoking 155 (71.4) 15 (75) 0.936
Previous PCI 39 (18) 4 (20) 0.766
Medications used, n (%)
Aspirin 38 (17.5) 4(20) 0.762
P2Y12 inhibitors 12 (5.5) 3(15) 0.121
Anticoagulant 3(1.4) 1(5) 0.299
ACE/ARB inhibitor 48 (22.1) 6 (30) 0.411
Diuretic 5(2.3) 2 (10) 0.110
Statin 27 (12.4) 6 (30) 0.042
Laboratory results
White blood cell count (x10%/puL) 10.6 (2.2-29.6) 14.0 (5.5-33.6) 0.014
Red blood cell count (x10%/uL) 494 (285-728) 450 (205-549) 0.002
Hemoglobin (g/dL) 14.8 (8.0-19.6) 13.1(5.6-16.7) 0.002
Platelet count (x10%/uL) 245 (91-523) 193 (84-392) 0.041
Glucose (mg/dL) 132 (85-687) 236 (127-531) <0.001
Urea (mg/dL) 30.4 (3.3-97.5) 40.8 (8.9-154.8) 0.004
Creatinine (mg/dL) 0.92 (0.37-2.68) 1.26 (0.55-8.50) <0.001
Sodium (mEq/L) 138 (128-144) 139 (120-149) 0.365
Potassium (mEq/L) 4.2 (3.1-6.0) 4.2 (2.9-9.0) 0.642
Calcium (mg/dL) 9.2+0.5 8.8+0.8 0.038
Chlorine (mg/dL) 100.2+3.1 98.0+7.9 0.229
Albumin (g/L) 41(27-49) 5.6 39 (18-46) 0.003
Aspartate transaminase (I1U/L) 29 (5-644) 40 (12-372) 0.101
Alanine transaminase (IU/L) 20 (5-753) 30 (5-517) 0.235
Total bilirubin (mg/dL) 0.49 (0.14-2.18) 0.75 (0.15-1.77) 0.075
Troponin T (pg/mL) 85 (3-10085) 289 (9-10096) 0.056
CK-MB (ng/mL) 9.47 (0.77-300.0) 16.3 (1.6-300.0) 0.237
Total cholesterol (mg/dL) 182 (83-312) 178 (103-366) 0.958
HDL (mg/dL) 39 (20-93) 39 (19-61) 0.976
LDL (mg/dL) 110 (12-250) 100 (48-265) 0.514
Triglycerides (mg/dL) 133 (39-1598) 134 (60-462) 0.650

Table 1. Demographic and laboratory characteristics of study patients
ACE/ARB, Angiotensin-converting enzyme / Angiotensin |l receptor blocker; CK-MB, Creatine kinase-muscle/brain, HDL: High-density lipoprotein, LDL: Low-
density lipoprotein, PCI: Percutaneous coronary intervention.
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Survivors Nonsurvivors

Characteristics (n=217) (n=20) p value
Hemodynamic parameters

Systolic blood pressure (mm Hg) 131 (58-224) 110 (45-150) <0.001

Diastolic blood pressure (mm Hg) 83 (40-133) 65 (20-95) <0.001

Heart rate (beats/min) 80 (36-163) 81 (32-150) 0.913
Cardiac arrest on presentation, n (%) 5(2.3) 8 (40) <0.001
LVEF, % 50 (15-65) 35 (15-45) <0.001
Thrombolytic treatment prior to PCI, n (%) 28 (12.9) 1(5) 0.482
PCl lesion location, n (%)

Left anterior descending 160 (73.7) 19 (95) 0.032

Right coronary artery 128 (59) 13 (65) 0.775

Circumflex artery 92 (42.4) 10 (50) 0.674

Multivessel disease 45 (20.7) 8 (40) 0.087
Length of stay, days 3.7+26 42+56 0.263
MELD-XI score 9.44 (9.44-14.47) 10.72 (9.44-20.77) <0.001

Table 2. Clinical characteristics of study patients

LVEF: Left Ventricular ejection fraction, MELD-XI: Model for end-stage liver disease excluding international normalized ratio, PCl: Percutaneous coronary

intervention.

The mean MELD-XI score for the study population was 9.98
+1.29. Non-survivors had significantly higher MELD-XI scores
compared to survivors, at 10.72 (range: 9.44-20.77) versus
9.44 (range: 9.44-14.47). Spearman correlation analysis
revealed a significant negative correlation between MELD-XI
scores and LVEF (r=-0.223, P <0.001). As illustrated in Figure.
1, the ROC analysis identified a MELD-XI score of 9.76 as the
optimal cutoff for predicting 28-day all-cause mortality, with
80% sensitivity and 70.5% specificity, and an AUC of 0.813
(95% ClI, 0.703-0.923; P <0.001). Kaplan-Meier survival
analysis further demonstrated that patients with a MELD-XI
score above 9.76 had significantly higher 28-day mortality
compared to those with lower scores (Log-rank test = 5.43,
P <0.001, Figure 2). Independent predictors of mortality
were identified as a MELD-XI score >9.76, cardiac arrest on
admission, age, glucose levels, and hemoglobin levels, as
shown in Table 3.

Discussion

In this retrospective cohort study, the prognostic
significance of the MELD-XI score in predicting 28-day
mortality among STEMI patients presenting to the ED was
explored. The findings demonstrated that the MELD-XI score
is a robust predictor of mortality in this population, with
higher scores significantly correlating with an increased risk
of mortality. By extending the use of the MELD-XI score to
STEMI patients, this study highlights the potential benefits of
integrating hepatic and renal function metrics into routine
cardiovascular risk assessments, facilitating a more
comprehensive approach to patient management in acute
care settings.

LVEF is a well-established prognostic marker in STEMI, with
lower values commonly associated with adverse outcomes
and elevated mortality risk (11). In this study, LVEF at
presentation was notably lower among no survivors
compared to survivors, underscoring the association
between compromised LVEF and increased mortality. Celik
et al. similarly identified LVEF as an independent predictor of
in-hospital mortality, reinforcing its role in risk stratification
for STEMI patients. Furthermore, a significant negative
correlation between MELD-XI scores and LVEF (r =-0.223)

was found, closely aligning with Celik et al.'s findings (r =-
0.232) (12). These results highlight a consistent relationship
between elevated MELD-XI scores and reduced LVEF,
emphasizing the prognostic value of the MELD-XI score as an
indicator of cardiac impairment severity in STEMI patients.
Elevated MELD-XI scores are associated with multi-organ
stress and metabolic dysregulation, contributing to the
observed decline in cardiac performance and worse
outcomes in myocardial infarction cases. This inverse
relationship between MELD-XI and LVEF, consistently
observed across studies, supports the MELD-XI score as not
only a reliable risk stratification tool but also a
complementary measure of left ventricular function,
enhancing multidimensional assessment in emergency
settings.

ROC Curve

28-day mortality

08

06

£
=
=2
[72]
[ =
O
D g4
| AUROC =0.813
95% Cl=0.703-0.923
P < 0.001
02
00
00 02 04 06 08 10
1 - Specificity

Diagonal segments are produced by ties.

Figure 1. Receiver Operating Characteristic (ROC) Curve for MELD-XI
Score in Predicting 28-Day All-Cause Mortality

Anatolian J Emerg Med 2025;8(2):59-65. https://doi.org/10.54996/anatolianjem.1590841. 62



https://doi.org/10.54996/anatolianjem.1590841

Prognostic value of MELD-XI in STEMI patients

1,0

Ertugrul Esen et al.

Survival Functions

0,8 T
Log-Rank p=<0.001
Chi-Square=21.707, df=1
™
E 0.6
E 04
o
MELD-XI
0,2 =1 <=0 76
- = e
—pe= <=3 FB-censored
=8 FE-cansored
0,0

0 5 10

15 20 25 30
days

Figure 2. Kaplan—Meier Survival Curves for 28-Day Mortality Stratified by MELD-XI Score Threshold of 9.76

Variables for 28 d Odds ratio 95% Cl p value
MELD-XI score 29.76 5.132 1.548-17.020 0.007
Cardiac arrest on admission 9.455 3.266-27.367 <0.001
Age, years 1.053 1.005-1.104 0.030
Glucose, g/dL 1.007 1.003-1.010 <0.001
Hemoglobin, g/dL 0.781 0.616-0.990 0.041

Table 3. Cox regression analysis for the prediction of 28-day mortality

Cl: Confidence interval, MELD-XI: Model for end-stage liver disease excluding international normalized ratio.

Zhang et al. identified a MELD-XI threshold of >9.78 as an
optimal predictor of short-term mortality in STEMI patients
undergoing PCl (13), which closely corresponds to the
threshold of >9.76 identified in this study. The minimal
variation between these cutoff values underscores the
consistency and reliability of the MELD-XI score across
different cohorts. This supports the clinical utility of the
MELD-XI score in ED settings, providing timely identification
of patients at elevated risk. The concordance between these
findings and those of Zhang et al. further validates the
prognostic value of the MELD-XI score, suggesting its
potential as a standardized metric to guide clinical
interventions.

Similarly, Celik et al. investigated the prognostic utility of the
MELD-XI score in predicting in-hospital mortality among
STEMI patients and found a significant association between
elevated MELD-XI scores and higher mortality rates (12).
Their study identified a threshold of 10, closely aligned with
the threshold of 9.76 in this study. The consistency of these
results corroborates the value of the MELD-XI score in risk
stratification and patient management in the ED. Both

studies support the use of the MELD-XI score for identifying
patients vulnerable to adverse outcomes, optimizing the
allocation of critical resources in ED.

In addition, He et al. focused specifically on elderly patients
(=60 years) with STEMI undergoing PCI and examined the
prognostic role of the MELD-XI score (14). Their findings
showed that a MELD-XI score 213 was significantly
associated with poorer outcomes, suggesting that the MELD-
Xl score offers substantial prognostic value beyond the
traditional TIMI risk score, particularly in older patients.
Elderly populations often present with a higher burden of
comorbidities and physiological decline, which may
exacerbate STEMI outcomes. The higher MELD-XI scores
reported in He et al.'s study, compared to this study, may be
attributable to the inclusion of older patients with greater
susceptibility to hepatorenal dysfunction. The additive value
of the MELD-XI score, as shown in their investigation,
supports current literature advocating for risk stratification
tools that consider multi-organ involvement, particularly in
complex cardiovascular cases. Such tools are essential for
improving clinical decision-making and patient outcomes in
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high-risk populations, enhancing the management of
patients in EDs.

Recent studies have further underscored the prognostic
relevance of the MELD-XI score across various cardiovascular
populations. In a retrospective cohort of patients with
chronic heart failure, Lin et al. demonstrated that a high
MELD-XI score (median: 12.71 [IQR 10.88-15.44]) was
independently associated with increased 3-year all-cause
mortality, even after adjusting for confounders such as
chronic kidney disease (15). Similarly, Chen et al. found that
in patients with acute myocardial infarction undergoing
coronary artery stenting, those with higher MELD-XI scores
(mean: 11.98 * 2.34) had significantly lower LVEF and higher
rates of heart failure (24.5%) and mortality (5.7%) during 1-
year follow-up compared to those with lower scores (16).
Complementing these findings, Curcio et al. conducted a
prospective longitudinal study in 93 patients with advanced
heart failure and reported that patients who experienced
adverse outcomes—including death, urgent heart
transplant, or LVAD implantation—had significantly higher
MELD-XI scores (mean: 16.3 + 4.0) compared to event-free
survivors (mean: 12.5 £ 4.4, P < .001) (17). Collectively, these
findings support the broader applicability of MELD-XI as an
integrative biomarker reflecting hepatic-renal dysfunction
and its emerging role in prognostic models for cardiovascular
risk stratification, particularly in populations with
overlapping systemic comorbidities.

Beyond cardiac conditions, recent studies have expanded
the prognostic scope of the MELD-XI score to include acute
respiratory pathologies. In a large ICU cohort of patients with
respiratory failure, Arslan et al. found that MELD-XI scores
211 were strongly associated with increased mortality across
multiple etiological subgroups—including COPD
exacerbation, cardiogenic pulmonary edema, and
pneumonia—with a hazard ratio of 2.6 (95% Cl: 2.4-2.9, P <
.001). The mean MELD-XI score among non-survivors was
notably elevated (13.6+5.4), reinforcing its role as an
independent predictor of ICU mortality (18). Similarly, in a
study of normotensive patients with acute pulmonary
embolism, Jiao et al. reported that the MELD-XI score was
associated with in-hospital adverse events—including shock,
catecholamine requirement, and mechanical ventilation—
although its predictive capacity was slightly lower than the
original MELD score (AUC: 0.618 vs. 0.731) (19). In an even
larger multinational ICU cohort involving 11,091
mechanically ventilated patients, Wernly et al.
demonstrated that a MELD-XI score >12 was independently
associated with both hospital mortality (46% vs. 27%) and
28-day mortality (39% vs. 22%), even after adjusting for
disease severity and ventilatory parameters (HR: 1.04; 95%
Cl: 1.03-1.05; P < .001) (20). These findings emphasize that
the MELD-XI score may serve as a pragmatic, organ
dysfunction—oriented  tool across cardiopulmonary
emergencies, including those not classically hepatic in origin,
and underscore its potential integration into
multidisciplinary risk stratification strategies.

However, it is important to note that the generalizability of
our findings is limited to a specific subset of STEMI patients.
Given that individuals with advanced hepatic or renal
dysfunction, malignancy, or prior organ transplantation
were excluded from this study, the prognostic performance
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of the MELD-XI score in such populations remains uncertain.
Future studies are needed to evaluate the applicability and
calibration of MELD-XI in broader, more heterogeneous
STEMI cohorts, particularly those with coexisting multi-
organ pathology.

Limitations

This study has several limitations that warrant consideration.
First, the retrospective design, single-center setting, small
sample size, and short follow-up period may limit the
generalizability of the findings. Furthermore, patients with
advanced liver or kidney failure, malignancy, or prior
transplants were excluded to reduce confounding; as a
result, the prognostic utility of MELD-XI in these higher-risk
groups remains untested and should be investigated in
future studies. Additionally, socioeconomic factors, which
can influence patient prognosis and access to healthcare,
were not included in this analysis, potentially introducing
biases in evaluating the predictive value of the MELD-XI
score for mortality. Furthermore, variability in the timing of
patient presentation to the ED following STEMI, and the
absence of door-to-balloon time data, may have introduced
confounding factors. These limitations highlight the need for
additional research involving larger, multicenter cohorts to
validate the prognostic value of the MELD-XI score in STEMI
patients in EDs.

Conclusion

The MELD-XI score is a crucial prognostic indicator for
predicting 28-day all-cause mortality in STEMI patients upon
presentation to the ED. Integrating this score into clinical
practice may enhance risk stratification, enabling timely
identification of high-risk individuals who could benefit from
expedited interventions. By systematically incorporating
MELD-XI assessments into routine evaluations, emergency
physicians can refine management strategies and optimize
patient outcomes. This study emphasizes the importance of
hepatic and renal function metrics in informing clinical
decision-making in acute care settings, particularly in
selected STEMI patients without advanced hepatic or renal
dysfunction. Broader validation studies are warranted to
assess its performance across more diverse clinical
subgroups.
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A Ten-Year Clinico-Epidemiology Profile of Poisoned Patients in a Tertiary Care Emergency
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Karadeniz Bélgesi'ndeki Bir Ugiincii Basamak Acil Serviste Zehirlenme Vakalarinin On Yillik

Klinik-Epidemiyolojik Profili
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ABSTRACT

Aim: This study aimed to analyze the demographic, etiological,
and clinical characteristics of acute poisoning cases, along with 10-
year trends, in patients presenting to a tertiary emergency
department in the Eastern Black Sea Region of Turkiye.

Material and Methods: This retrospective, cross-sectional
study included 1811 patients aged over 17 years who were
diagnosed with intoxications between 2007 and 2016. Data were
collected from the emergency department database. Key variables
included demographics, intoxication agents, clinical presentations,
and outcomes. Decontamination and elimination techniques, as
well as trends in substance use and presentation times, were
evaluated.

Results: Of 505,525 emergency department visits, 0.4%
(n=1811) were due to intoxications, predominantly involving
females (63.1%) and individuals aged 17—-24 years (50.0%). Suicide
attempts accounted for 60.7% of cases, with 44.6% of these
patients having a psychiatric history. The most common agents
were analgesics (24.4%) and antidepressants (24.3%), with
paracetamol and amitriptyline being the most frequently
implicated drugs. Decontamination was applied to 57.3% of
patients, and antidote therapy to 13.4%. Over the decade, a shift
from amitriptyline to paracetamol poisonings was observed.
Mortality was low, at 0.2%, and 90.8% of patients fully recovered.

Conclusion: This study highlights significant changes in
poisoning agents over a decade, with increasing paracetamol use
and decreasing amitriptyline-related cases. These findings
underscore the importance of region-specific epidemiological
studies to guide preventive and clinical strategies, reduce
intoxication-related morbidity and mortality, and improve public
health policies.

Keywords: Acute poisoning, drug overdose, retrospective
study, toxicology.
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oz

Amag: Bu galisma, Turkiye'nin Dogu Karadeniz Bolgesi'nde yer
alan bir Gglincli basamak acil servisine basvuran akut zehirlenme
vakalarinin demografik, etiyolojik ve klinik 6zelliklerini ve 10 yillik
egilimlerini analiz etmeyi amaglamistir.

Gereg ve Yontemler: Bu retrospektif, kesitsel calismada, 2007-
2016 yillari arasinda zehirlenme tanisi alan 17 yas Usti 1811 hasta
incelenmigstir. Veriler acil servis veri tabanindan toplanmistir.
Demografik veriler, zehirlenme etkenleri, klinik bulgular ve sonuglar
gibi temel degiskenler degerlendirilmistir. Dekontaminasyon ve
eliminasyon teknikleri ile madde kullanimi ve basvuru
zamanlarindaki egilimler incelenmistir.

Bulgular: 505.525 acil servis basvurusunun %0,4’G (n=1811)
zehirlenmeler nedeniyle olmus ve vakalarin ¢ogunlugu kadinlar
(%63,1) ve 17-24 yas grubundaki kisilerden (%50,0) olusmustur.
Vaka sayisinin %60,7’si intihar girisimleri ile iligkili bulunmus, bu
hastalarin %44,6’sinin psikiyatrik hastalik 6ykust oldugu tespit
edilmistir. En yaygin zehirlenme etkenleri analjezikler (%24,4) ve
antidepresanlar (%24,3) olup, parasetamol ve amitriptilin en sik
sorumlu tutulan ilaglar olmustur. Hastalarin  %57,3'lUne
dekontaminasyon uygulanmis, %13,4’ine antidot tedavisi
verilmistir. On yillik sGiregte amitriptilin zehirlenmelerinin azaldigi,
parasetamol zehirlenmelerinin ise arttigi goérilmustir. Mortalite
orani %0,2 ile dusiik bulunmus ve hastalarin %90,8'i tamamen
iyilesmistir.

Sonug: Bu ¢alisma, on yillik siirecte zehirlenme etkenlerindeki
onemli  degisikliklere  dikkat  ¢ekmektedir;  parasetamol
kullanimindaki artis ve amitriptilin zehirlenmelerindeki azalma
bunlara o6rnek olarak verilebilir. Bulgular, bdlgeye 0zgi
epidemiyolojik ¢alismalarin, koruyucu ve klinik stratejiler
gelistirilmesindeki 6nemini vurgulamaktadir. Bu tiir galismalar,
zehirlenme ile iliskili morbidite ve mortaliteyi azaltmaya ve halk
saglhigi politikalarini iyilestirmeye katki saglayabilir.

Anahtar Kelimeler: Akut zehirlenme, ilag doz agimi, retrospektif
¢alisma, toksikoloji.
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Poisoned Patients in a Black Sea ED

Introduction

Increasing intoxication-related mortality and morbidity have
become an important problem. Analysis of retrospective
large-scale data is required for establishing diagnostic,
therapeutic and admission algorithms. The importance of
epidemiological data illuminating prognostic characteristics
of presenting patients and showing annual presentation
rates and variations, and changes in substances involved,
and assisting with the taking of protective legal and clinical
measures is increasing all the time. The nature of these data
changes over the years, from country to country and from
region to region. The repetition of these data analyses at
specific intervals will therefore contribute to the
reinforcement of preventive measures and procedures in
clinical practice and to a reduction in unnecessary health
spending by reducing intoxication-related mortality and
morbidity (1, 2).

The purpose of this study was to analyze data for patients
presenting due to intoxication to a tertiary emergency
department receiving a mean of 75,000 patient
presentations a year and also serving as a toxicology center
in the Black Sea region of Tirkiye, and to identify changes
occurring on a year-on-year basis.

Material and Methods

Study Design

This research was designed as a retrospective, cross-
sectional, descriptive, single-center study. Following
approval from the local ethics committee (No. 2016/48), all
patients  receiving intoxication-related International
Statistical Classification of Diseases and Related Health
Problems (ICD-10) codes between January 2007 and
December 2016 were identified from the study center's
computer software system, and patient records retrieved
from the archives were examined retrospectively.

Study Setting and Population

The study center was the Karadeniz Technical University
Medical Faculty Hospital Emergency Department.
Demographic, clinical and laboratory data were recorded
onto a data form through a retrospective examination of the
records of patients presenting during the study period and
constituting the study population. These data included age,
sex, type and time of presentation, the intoxication agent,
means of exposure, symptoms and findings, treatment
administered, follow-up times and locations in the hospital,
and clinical outcomes. Patients aged under 17, with missing
data or with incorrect ICD-10 codes were excluded.
Statistical Analysis

Statistical analysis was performed on SPSS 23.0 (IBM SPSS,
Armonk, NY) software. Normality of data distribution was
analyzed using the Kolmogorov Smirnov test. Student’s t test
was used in the statistical analysis of normally distributed
data, the chi-square test for frequency analysis of non-
normally distributed non-parametric data, and the Mann
Whitney U test for ordinal data. p<0.05 was regarded as
statistically significant.

Results

Two thousand five hundred forty-six patients aged over 17
receiving intoxication-related ICD-10 diagnoses from among
505,525 patients presenting to the Karadeniz Technical

Cicek et al.
Parameter n (%)
Sex
Female 1143 (63.1)
Male 668 (36.9)
Age
17-24 905 (50.0)
25-34 407 (22.5)
35-43 221(12.2)
44-54 152 (8.4)
55-64 57(3.1)
>65 69 (3.8)
Education level
Illiterate 168 (9.2)
Primary school 62 (3.4)
Middle school 115 (6.3)
High school 155 (8.5)
University 258 (14.2)
Unknown 1053 (58.1)
Place of residence
Provincial center 971 (53.6)
District center 422 (23.3)
Village 240 (13.3)
Unknown 178 (9.8)
Marital status
Married 184 (10.1)
Single 411 (22.6)
Divorced 12 (0.6)
Widowed 21(1.2)
Unknown 1183 (65.3)
Type of presentation
On foot 810 (44.7(
Via the 112 emergency system 185 (10.2)
Referral from another institution 805 (44.4)
Unknown 11 (0.6)
History of psychiatric disease
Yes 565 (31.1)
No 443 (24.4)
Unknown 803 (44.3)
Table 1. Patients’ demographic characteristics
67
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University Farabi Hospital between 1 January 2007, and 31
December 2016, were included in the study. Following a
detailed examination of the patient records, 735 patients
were excluded due to deficient data, and the data for 1811
patients were finally subjected to analysis.
Intoxication-related presentations represented 0.35%
(n=1811) of all emergency presentations. Women
represented 63.1% (n=1143) of the patients, and 50% of the
patients (n=905) were in the 17-25 age group. The patients'
demographic characteristics are presented in Table 1.
Attempted suicides represented 60.7% (n=1101) of
presentations. Known psychiatric disease was present in
31.1% (n=565) of patients, and in 44.6% (n=492) of the 1101
patients consuming drugs for purposes of suicide. A
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Figure 1: Distributions of the five most common agents by years
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statistically significant relation was determined between the
type of intoxication and history of psychiatric disease
(p<0.05).
Examination of the agents resulting in intoxication showed
that analgesic drugs were the most common at 24.4%,
followed by antidepressants at 24.3% and sedative-
hypnotic-antipsychotics at 18.8%. Paracetamol exposure
was the most common form of intoxication among analgesic
drugs and also among all preparations (n=224, 12.3%). The
most common preparate among antidepressants was
amitriptyline (n=120, 6%). In terms of target organ systems,
ingestion most commonly involved nervous system drugs at
49.0% (n=896) (Figure 1).
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Figure 2: Types of presentation by years
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Drug groups and substances n (%) Drug groups and substances n (%)
Analgesic 443 (24.4) Antidepressant 441 (24.3)
Paracetamol 224 SSRI 228
Non-steroidal anti-inflammatory drug 203 Sertraline 72
Diclofenac 49 Escitalopram 70
Naproxen 32 Paroxetine 57
lbuprofen 27 TCA 154
Sedative-hypnotic-antipsychotic 342 (18.8) Amitriptyline 120
Benzodiazepine 155 Opipramol 16
Alprazolam 82 Clomipramine 11
Medazepam 34 SNRI 19
Clonazepam 24 Venlafaxine 16
Atypical antipsychotic 115 Duloxetine 3
Quetiapine 41 Others 59
Risperidone 33 Antihistaminic 127 (7)
Olanzapine 28 Cardiovascular drugs 123 (6.8)
Typical antipsychotic 34 Beta blocker 25
Trifluoperazine 23 Diuretic 21
Haloperidol 3 Dihydropyridine calcium channel blocker 18
Chlorpromazine 3 Non-dihydropyridine calcium channel blocker 8
Opioid 7 Other 51
Other 31 Pesticides 40 (2.2)
Street drugs 53(2.9) Insecticide 19
Cocaine-Amphetamine 14 Rodenticide 21
Cannabinoid 39 Chill medications 180 (9.9)
Alcohol 120 (6.6) Animal bites/Stings 102 (5.6)
Cleaning products 38(2) Scorpion 50
Vitamins 21(1.2) Snake 37
Antimicrobials 137 (7.5) Bee 12
Anticonvulsants 113 (6.2) Other 3
Carbamazepine 67 Plant intoxications 5(0.2)
Valproic Acid 63 Gas intoxication 201 (11.0)
Phenytoin 9 Carbon monoxide 197
Hydrocarbons 6(0.3) Other 4
Gastrointestinal Drugs 128 (7.0) Other Drugs 247 (13.6)
Mushroom 10 (0.5) Unknown 39 (2.2)

Table 2. Distributions by drug groups and common agents
SNRI: Serotonin-norepinephrine reuptake inhibitor, SSRI: Selective serotonin reuptake inhibitor, TCA: Tricyclic antidepressants
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All intoxication agents are shown in Table 2. In terms of
procedures applied in the emergency department,
decontamination methods were applied to 75.3% of patients
(n=1038) and at least one elimination method to 17.2%.
Antidote therapy was applied to 14.3% of patients (n=243).
We determined that the number of annual presentations to
the emergency department due to intoxication decreased in
a time-dependent manner (Figure 2). Presentations were
most common in May and least common in September.
Examination of presentations by month and sex revealed a
significant difference between men and women (p < 0.05).
Analysis of presentation numbers and types by vyears
revealed that the number of outpatient presentations
increased between 2007 and 2012 and then decreased
continuously between 2012 and 2016 (Figure 2).

The number of patients brought to the emergency
department from the scene of the incident by the 112-
emergency ambulance system increased continuously from
2007 to 2016. Referrals from other health institutions
decreased significantly between 2007 and 2016 (Figure 2).
Analysis of times of drug ingestion and presentation to
hospital among patients diagnosed with intoxication
revealed a significant increase between 18:00 and 02:00
(Figure 3).

Decontamination methods were applied to 1038 (57.3%)
patients. Gastric lavage was performed on 1026 (56.6%)
patients, single-dose activated charcoal was administered to
977 (53.9%), whole bowel irrigation was used in two cases,
and combined gastric lavage and activated charcoal was
employed in 964 (53.2%) patients. Three hundred twelve
(17.2%) patients received one elimination method.
Repetitive doses of activated charcoal were administered to
217 (11.9%) patients, hemodialysis to 22 (1.2%), forced
diuresis to 89 (4.9%), and urine alkalinization to 5 (0.2%)
(Table 3). Antidote therapy was applied to 243 patients. In
addition, 83.9% (n=1702) of patients were treated in the

160
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emergency department, 1.2% (n=23) on the ward, and 4.5%
(n=82) in intensive care. Healing was achieved in 90.8%
(n=1645) of patients, while 0.2% (n=3) died, and outcome
data were unavailable for 8.7%.

Treatment applied n (%)
Decontamination 1038 (57.3)
Gastric lavage 1026 (56.6)
Single-dose activated charcoal 977 (53.9)
Gastric lavage + activated charcoal 964 (53.2)
Whole bowel irrigation 2(0.1)
Elimination 312 (17.2)
Repetitive-dose activated charcoal 217 (11.9)
Hemodialysis 22 (1.2)
Forced diuresis 89 (4.9)
Urine alkalinization 5(0.2)
Antidote therapy 243 (13.4)
Parameter n (%)
Follow-up in the emergency department 1702 (83.9)
Follow-up on the ward 23 (1.2)
Follow-up in intensive care 82 (4.5)
Healed 1645 (90.8)
Died 3(0.2)
Not known 163 (8.7)

Table 3. Decontamination and elimination techniques applied
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Figure 3: Types of presentation by years
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Discussion

Comparison of the epidemiological findings from this study
with various data in the previous literature revealed a
number of discrepancies in addition to similarities. Women
constituted 63.1% of cases and men (36.9%), with a female
to male ratio of 1,71. The mean age of the patients was 30.6
years. Presentations were most common, at 50.0%, in the
17-25 age group, followed by the 26-34 age group. We
determined that 60.7% of intoxications resulted from
attempted suicide. Single drug intoxication was the most
common type among our drug intoxication cases (67.7%),
followed by multi-drug intoxication at 32.1%. Analgesics
were the most common agents of intoxication, followed by
antidepressants in second place. The number of
intoxications involving paracetamol increases over time,
while that of intoxications involving amitriptyline decreased.
Three patients died in the departments to which they were
transferred.

Our first study finding was that cases of intoxication
represented 0.4% of emergency department presentations,
a figure compatible with the previous literature. Several
previous studies have investigated the proportion of
intoxications among all patients presenting to the
emergency departments. Studies from Tirkiye have
reported figures of 0.3-1.4%, compared to 1.4-1.7% in Japan
and the USA (3-6).

The sex ratio in emergency department presentations
resulting from intoxication varies from region to region, and
one of the most important underlying factors is
socioeconomic level. Presentation rates in studies from
developing countries, and particularly in regions close to
agricultural areas, are higher among men. One of our
demographic findings was the higher ratio of intoxication-
related hospital presentations among women. Examination
of other studies in the literature shows that the male/female
ratio is increasing, but that it is still higher in women than in
men (7, 8). This may be due to increasing freedom among
women and their beginning to enjoy economic freedom by
entering the jobs market. However, unemployment is still a
severe social problem, and women in Tiirkiye having low
economic self-sufficiency together with economic difficulties
and problems coping with the resulting emotional stress
may lead to higher intoxication-related presentation rates
compared to men (9, 10).

A gradual change in intoxication agents is inevitable due to
developing and changing technology, medicolegal measures
adopted, and the increase in new synthetic substances.
Another finding from our study with the change in agents
observed over the years. Amitriptyline was the most
common intoxication agent in 2007 and 2008, but began
being increasingly replaced by the analgesic paracetamol in
subsequent years. The rate of intoxications with drugs
affecting the nervous system, together with that of non-
pharmacological agents, increased over time, while that of
intoxications involving other agents remained similar over
time. In a study from Europe conducted in 2001-2002,
Fiaolva et al. reported that 20% of patients used at least one
inappropriate drug, and that the most commonly prescribed
of these were the psychotropic agents amitriptyline and
doxazosin (11). Rhee et al. reported similar findings in their
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study from 2002-2012 (12). The prescription of more
potentially harmful tricyclic antidepressants such as
amitriptyline has decreased with the discovery and spread of
SSRI and SNRIs (12). The initially high level of amitriptyline-
related intoxications in this study may be associated with the
inappropriate prescription observed in Europe during those
same vyears. The development of new-generation
antidepressants has reduced the numbers of such
prescriptions. The incidence of amitriptyline-related
intoxications has decreased, but it remains one of the drugs
with the highest mortality levels (15).

Although paracetamol is the most common agent in some
regions of Turkiye, others vary. While intoxications related
to pesticides and food poisonings predominate in some
regions, alcohol and corrosive materials occupy second place
in others (8, 18-20). International studies show that
analgesics, ethanol and other sedatives are among the most
common causes of intoxications in Western countries, while
organophosphates and hydrocarbons are particularly
dominant in South Asia and African countries (21-26).
Young people aged 17-24 represented the majority of
presentations in our study. Several other studies have
reported similar findings (30-32). There may be several
reasons why young patients constitute the majority of
intoxication cases. These may include greater accidental
exposure due to more active lifestyles, and their different
responses to emotional stress.

The rate of drug consumption for purposes of suicide in our
study was 60.7%, a figure compatible with studies from
Turkiye but not in agreement with international studies. The
rates of attempted suicides in studies from Tirkiye range
between 53.7% and 97.0% (27, 33). In a study from Norway
in 2015, Vallersness et al. reported that drug-related
attempted suicides constituted 9% of intoxication-
associated presentations to the emergency department, and
that the majority consisted of cases of substance abuse (34).
In their study from Saudi Arabia performed in 2008-2012,
Bakhaidar et al. reported that drug consumption for
purposes of suicide accounted for 26.4% of intoxication
cases presenting to the emergency department (7). In its
2017 report, the World Health Organization stated that
intoxication for purposes of suicide represented 16% of all
cases in developed countries (35).

In terms of history of psychiatric disease before
presentation, Akkas et al. reported such a history in 10% of
patients (27). In our study, we determined a history of
psychiatric disease in 31,1% of patients presenting to the
emergency department due to intoxication. Analysis
revealed a significant relation between type of intoxication
and history of psychiatric disease. Patients with a history of
psychiatric disease have a greater likelihood of drug
ingestion for suicidal purposes and emergency department
presentation (26, 36). This may be attributed to these
patients having easier access to psychotropic drugs and a
greater disposition to drug consumption for purposes of
suicide due to depressive characteristics in the face of
stressor conditions.

In terms of presentations by years, the numbers of
presentations due to intoxication decreased in a time-
dependent manner. In addition, analysis revealed a
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significant decrease in the numbers of patients referred
from other institutions. This decrease in presentation
numbers and also numbers of referred patients may be due
to anincrease in numbers of specialist physicians and trained
personnel in public hospitals, and to unnecessary referrals
being prevented through improvements to health system
infrastructure. Moreover, the updating of the relevant
official communique on 16.10.2009 is thought to have led to
a decrease in referral numbers by making these more
difficult (37).

Several factors are associated with mortality and morbidity
in intoxications, including the nature of the toxin consumed,
the dose ingested, time of ingestion, and time elapsing until
presentation to a health institution (38). Studies from
Turkiye have reported intoxication-related mortality rates
between 0% and 3.9% (20, 28). In international studies, the
figures range between 0% and 28.5% (39, 40). Examination
of studies with high mortality rates reveals that these have
been conducted among populations living in areas with low
socioeconomic levels, and that organophosphate
intoxications predominate. The mortality rate in our study
was 0.2%, relatively lower than the national average. This
may be due to our center being well-equipped in terms of
emergency care services and intensive care, and to
presenting patients being exposed to low-degree toxin
exposure.

Limitations

There are a number of limitations to this study. The first is its
retrospective nature. Second, we were unable to retrieve all
the datain the patient records. Another limitation is that due
to the single-center nature of our study, the epidemiological
data obtained reflect only the Eastern Black Sea region, and
not the country as a whole.

Conclusion

Although significant time-dependent changes were not
observed in demographic data this descriptive research, we
nevertheless concluded that the agents involved changed
significantly over time. These findings should therefore be
taken into account when taking precautions aimed at
reducing intoxication-related mortality and morbidity, and
the characteristics of each country’s own intoxication
population should be clarified by means of multi-center
studies.
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Psychiatric Emergencies and Their Characteristics Presenting to Prehospital Emergency
Medical Services Between 2018 and 2023: The Case of Tiirkiye
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ABSTRACT

Aim: Psychiatric disorders are characterized by significant
impairments in cognition, emotion, and behavior, with a global
prevalence of 29.2%. While these disorders are widespread, they
are also commonly encountered as pre-hospital emergencies. The
increase in psychiatric emergency admissions has surpassed the
general trend in demand for emergency healthcare services. This
study aims to identify the frequency and characteristics of
psychiatric emergency calls received by the Anatolian Side
Command and Control Center in Istanbul and to provide
recommendations for improving pre-hospital emergency
healthcare services.

Material and Methods: This retrospective cross-sectional study
analyzed data from patients who received emergency services for
emergent psychiatric conditions between 2018 and 2023. The data
were collected from the "Emergency Health Automation System"
(ASOS) and evaluated based on sociodemographic variables.

Results: Ambulance calls steadily increased from 2018 to 2021,
followed by a decline in 2022 and 2023. Psychiatric emergencies
were at their lowest in 2020 but rose again in 2021 and 2022. The
majority of psychiatric emergencies consisted of acute behavioral
disturbances and suicide attempts. Female cases accounted for
61.5% of the total, and the age group of 18-65 was the most
frequently affected.

Conclusion: There has been a notable increase in psychiatric
emergency cases within pre-hospital healthcare services. While
most cases were classified as low urgency, the findings highlight the
need for improved service delivery and increased awareness
among healthcare personnel regarding psychiatric emergencies.
Although most of the cases were classified as low priority, the
findings suggest that healthcare personnel working in the
prehospital setting should be more thoroughly informed and
trained regarding the approach to psychiatric emergencies and the
provision of care.

Keywords: Prehospital, psychiatric emergency, paramedic,
ambulance calls
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oz

Amag: Psikiyatrik bozukluklar, bilis, duygu ve davranista belirgin
bozulmalarla karakterize olup, kiresel prevalansi %29,2'dir. Bu
bozukluklar yaygin olmakla birlikte, hastane 6ncesi acil durumlar
arasinda da sikga karsilasiimaktadir. Psikiyatrik acil bagvurularindaki
artis, genel acil saghk hizmetlerine olan talep artisini agsmistir. Bu
galismanin amaci, istanbul Anadolu Yakasi Komuta Kontrol Merkezi
tarafindan alinan psikiyatrik acil gagrilarin sikhigini ve 6zelliklerini
belirlemek ve hastane o©ncesi acil saghk hizmetlerinin
iyilestirilmesine yonelik dneriler sunmaktir.

Gereg ve Yontemler: Bu retrospektif kesitsel ¢calismada, 2018-
2023 yillari arasinda psikiyatrik durumlar igin acil saghk hizmeti alan
hastalarin verileri incelenmistir. Veriler, "Acil Saglik Otomasyon
Sistemi" (ASOS) (izerinden toplanmis ve sosyodemografik
degiskenlere gore degerlendirilmistir.

Bulgular: Ambulans gagrilari 2018’den 2021’e kadar diizenli bir
artis gostermis, 2022 ve 2023 yillarinda ise azalma kaydedilmistir.
Psikiyatrik acil durumlar 2020 yilinda en dislk seviyede gorilmis,
ancak 2021 ve 2022’de yeniden artis gostermistir. Psikiyatrik acil
durumlarin ¢ogunlugunu akut davranissal bozukluklar ve intihar
girisimleri olusturmustur. Vakalarin %61,5’i kadinlardan olusmus ve
en ¢ok 18-65 yas grubunda gorilmustir.

Sonug: Hastane oncesi saglik hizmetlerinde psikiyatrik acil
durum vakalarinda belirgin bir artis gozlemlenmistir. Vakalarin gogu
disuk oncelikli olarak siniflandiriimis olsa da elde edilen bulgular,
hastane Oncesi alanda calisan saglik personelinin psikiyatrik acil
durumlara yaklasim ve hizmet sunumu konusunda daha ayrintih
bilgilendirilmesi ve egitilmesi gerektigini diisindirmektedir.

Anahtar Kelimeler: Hastane 6ncesi, psikiyatrik acil, paramedik,
ambulans ¢agrilar
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Prehospital Psychiatric Emergencies

Introduction

Psychiatric disorders, defined by disruptions in cognition,
affect, and behavior, constitute a major global public health
concern with a prevalence of 29.2%, and are increasingly
recognized as frequent presentations in prehospital
emergency medical settings (1,2).

In a period where the demand for emergency healthcare
services is progressively increasing, the rise in psychiatric
emergency admissions has surpassed this general trend (2).
Istanbul, Tiirkiye's most populous city and a metropolis, is a
difficult area for emergency health services to work in due to
traffic, settlement and population (3). In the United States,
psychiatric emergency admissions have increased by 15%
over the past decade, accounting for approximately 12% of
all emergency visits (2). In Iran, the one-year prevalence of
psychiatric disorders has been reported at 23.6% (4).
Similarly, in Germany, the rate of psychiatric emergency calls
has increased by 23.3% since 1995 (5). In China,
approximately 17.5% of the population is estimated to have
a psychiatric disorder, contributing significantly to the
nation's disease burden (1). Additionally, both Australia and
the United Kingdom have experienced a year-on-year
increase in demand for ambulance services, with psychiatric
emergencies comprising a substantial portion of this
demand (6,7,8). In Tiirkiye, the proportion of pre-hospital
psychiatric emergencies has been reported to range from 3%
to 17% between 2018 and 2023 (9).

The reasons for the increase in psychiatric emergency call
rates have been explained as follows (5):

» Increased levels of psychosocial stress (e.g., due to
rising unemployment and debt),

»  Higher divorce rates, disintegration of family
structures, and elevated levels of social isolation,

»  Rising psychiatric morbidity following life-threatening
illnesses or injuries, disasters, and traumas,

»  An aging population with multiple comorbidities and
increased polypharmacy,

»  Increased rates of alcohol and substance use among
young adults (5).

A significant portion of psychiatric emergency calls consists
of severe acute conditions, anxiety and depressive disorders,
psychosis, acute behavioral disturbances, and suicide
attempts (8,10). While the etiology of psychiatric disorders
remains unclear, there is broad consensus that the
interaction of various genetic and environmental factors
poses significant risks (1,11). Individuals with psychiatric
disorders are vulnerable and require professional care (12).
Therefore, it is essential for first-line emergency healthcare
personnel to possess adequate knowledge of psychiatric
disorders and appropriate approaches to provide effective
treatment and care for individuals in need of urgent
psychiatric assistance (9,12).

This retrospective study was designed to identify the
frequency and characteristics of increasing psychiatric
emergency calls, provide recommendations for improving
the delivery of pre-hospital emergency healthcare services,
and enhance the awareness of the personnel providing these
services.

Cuvadar Bas et al.
Material and Methods
Aim and Study Design
This study was designed as a retrospective cross-sectional
analysis. The aim of the study is to identify the frequency and
characteristics of increasing psychiatric emergency calls and
to provide recommendations for improving the delivery of
pre-hospital emergency healthcare services, as well as to
enhance the awareness of the personnel providing these
services.
Population and Sample of the Study
The study included patients who received emergency
services due to psychiatric conditions from the ambulance
service of the Anatolian Side Command and Control Center
in Istanbul between 2018 and 2023. The population of this
study consists of 2,013,045 individuals, and the sample
includes 103,018 participants. The data of the selected
patients were obtained from the "Emergency Health
Automation System" (ASOS) and were evaluated based on
sociodemographic characteristics. These sociodemographic
variables included age, gender, time of day, season, triage
status, outcome, and diagnosis. Diagnoses were categorized
according to the International Classification of Diseases,
10th Revision (ICD-10). Each case was counted as
representing a unique patient. Patients who were under
follow-up in psychiatric clinics and utilized ambulance
services solely for hospital transportation were not included
in the study.
Data Collection and Analysis
Data were collected by the researcher from the Emergency
Health Automation System (ASOS) of the Anatolian Side
Command and Control Center in Istanbul. The collected data
were analyzed using the Statistical Package for the Social
Sciences (SPSS) for Windows version 22.0. Descriptive
statistical methods such as frequency, percentage, mean,
and standard deviation were used for data evaluation.
Statistical analyses were conducted using the Pearson Chi-
square test, and values of p < 0.05 were considered
statistically significant.
Ethical Considerations
Ethical approval for the study was obtained from the Ethics
Committee of Istanbul Gedik University with the reference
number E-56365223-050.01.04-2023.137548.14.
Institutional permission to conduct the study at the Istanbul
Anatolian 112 Command and Control Center was granted by
the Istanbul Provincial Health Directorate.

Results

Between 2018 and 2021, ambulance calls increased steadily,
peaking at 384,922. This number declined in 2022 and 2023.
Psychiatric-related calls followed a similar trend, with a
sharp drop in 2020 (2.46%) likely due to the pandemic,
followed by a rise in 2021-2022 and another decline in 2023.
Overall, psychiatric cases accounted for 2.46% to 6% of total
calls over the six-year period (Table 1).

Gender Distribution and Statistical Significance

Of the cases, 61.5% were female and 38.5% were male. Each
year, the number of female cases exceeded that of males,
with a particularly notable difference in 2019 and 2021. This
difference is statistically significant (p < 0.001, Chi-square =
553.970). The higher number of female cases may be due to
social, psychological, or biological factors.
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Years 2018 2019 2020 2021 2022 2023 Total
Total
Ambulance 263,139 331,280 364,978 384,922 354,845 314,072 2,013,245
Calls (100%) (100%) (100%) (100%) (100%) (100%) (100%)
Calls Due to
bovehiatric 15,500 19,443 8,974 20,970 21,318 16,813 103,018
yenie (5.89%) (5.87%) (2.46%) (5.45%) (6%) (5.35%) (5.12%)
Conditions

Table 1. The Proportion of Psychiatric Cases Among Total Ambulance Calls

Age Distribution

The majority of cases fall within the 18-65 age group (81.5%),
followed by the 0-18 age group (10.1%), the 65-74 age group
(3.9%), and the 85+ group (1.6%). Notably, the 18-65 age
group showed a continuous increase in the number of cases
over the years, and these differences are also statistically
significant (p < 0.001, Chi-square = 250.914). The prevalence
of cases in this age group could be attributed to the working
population, where stress factors from work and social life
may lead to more frequent health issues.

Forensic Cases

Forensic cases account for 4.4% of the total cases, with the
highest rates observed in 2021 and 2023. Non-forensic cases
represent the vast majority, at 95.6%. The increase in
forensic cases over the years is a notable finding, and
changes in social environments or crime rates could be
factors contributing to this rise. This difference is statistically
significant (p < 0.001, Chi-square = 1193.888).

Triage Categories

Among the cases, 51.8% were classified in the green triage
category, 42.5% in the yellow category, and 4.9% in the red
category. The black triage category (deaths) accounted for
only 0.1%, a very low proportion. There are significant
differences in the distribution of triage categories (p < 0.001,
Chi-square = 2016.090). The fact that the majority of cases
fall under the green (low urgency) category may have helped
balance the overall burden on the healthcare system.

Case Outcomes

Hospital transfer was the most common outcome, occurring
in 51.3% of cases, followed by on-site treatment (7.7%) and
inter-hospital transfers (7.6%). Refusals for transport
occurred in 31.5% of cases. Significant differences were
observed among the various outcomes (p < 0.001, Chi-
square = 1878.975). These results indicate that most cases
required serious intervention, often necessitating hospital
transfer (Table 2).

Mental and Behavioral Disorders Due to Psychoactive
Substance Use

Mental and behavioral disorders related to psychoactive
substance use constituted 35.5% of the cases, making it the
most prevalent disorder. A significant increase in these
disorders was observed in 2022 and 2023 (p < 0.001, Chi-
square = 94330.292).

Neurotic, Stress-Related, and Somatoform Disorders

Neurotic, stress-related, and somatoform disorders were
the second most common diagnosis, accounting for 35.3% of
the cases. Although there was a marked decline in these

diagnoses in 2020, there was a resurgence in 2022, possibly
linked to the psychological effects of the pandemic on
mental health.

Organic Mental Disorders

Organic mental disorders were observed in 24.0% of the
cases, showing fluctuations over the years. A significant
spike was noted in 2021, where the prevalence reached
81.1%. This increase may be associated with the growing
health needs of an aging population, as organic mental
disorders are often linked to age-related conditions.

Other Diagnoses

Other diagnostic groups, including schizophrenia,
schizotypal, and delusional disorders (2.2%), mood disorders
(1.7%), and physiological disorders (0.3%), were observed at
lower rates. Overall, mental health disorders demonstrate
significant variability in both prevalence and diversity (Table
3).

Diagnosis Distribution by Gender

The most common diagnoses among women were neurotic,
stress-related disorders (38.3%) and mental and behavioral
disorders due to psychoactive substance use (33.8%). In
contrast, among men, these rates were 30.7% and 38.2%,
respectively. These differences are statistically significant (p
< 0.001, Chi-square = 650.295).

Diagnosis Distribution by Age

In the 0-18 age group, the most prevalent disorders were
mental and behavioral disorders due to psychoactive
substance use (34.8%) and neurotic, stress-related disorders
(37.6%). The frequency of these disorders in young people
may be linked to adolescence and environmental influences.
In the 18-64 age group, neurotic disorders (35.6%) and
psychoactive substance use disorders (35.6%) were equally
the most frequent conditions. The stress associated with
working life could be a contributing factor to the high
prevalence of these disorders in this group.

Among those aged 65 and older, organic mental disorders
were the most common (27.2%). The increase in
neurological and organic issues that accompany aging likely
contributes to the higher prevalence of these disorders in
this group. Significant differences were observed in the
distribution of diagnoses across age groups and between
genders (p < 0.001) (Table 4).
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Years 2018 2019 2020 2021 2022 2023 Total p (x3)
Gender
Female 10,284 12,929 5,449 12,250 12,657 9,821 63,390
(10%) (%12.6%) (5.3%) (11.9%) (12.3%) (9.5%) (61.5%) <001 (553,970)
Male 5,216 6,514 3,525 8,720 8,661 6,992 39,628
(5.1%) (6.3%) (3.4%) (8.5%) (8.4%) (6.8%) (38.5%)
Age
0-18 years 1,634 2,155 861 1,882 2,130 1,714 10,376
(1.6%) (2.1%) (0.8%) (1.8%) (2.1%) (1.7%) (10.1%)
18-65 years 12,649 15,797 7,126 17,088 17,473 13,872 84,005
(12.3%) (15.3%) (6.9%) (16.6%) (17%) (13.5%) (81.5%)
65-74 years 566 690 436 865 804 636 3,997
<.001 (250,914)
(0.5%) (0.7%) (0.4%) (0.8%) (0.8%) (0.6%) (3.9%)
74-84 years 404 485 378 737 574 379 2,957
(0.4%) (0.5%) (0.4%) (0.7%) (0.6%) (0.4%) (2.9%)
85 + years 247 316 173 398 337 212 1,683
(0.2%) (0.3%) (0.2%) (0.4%) (0.3%) (0.2%) (1.6%)
Forensic Cases
Yes 273 302 314 1,086 1,405 1,185 4,565
(0.3%) (0.3%) (0.3%) (1.1%) (1.4%) (1.2%) (4.4%) <001 (1,193,888)
No 15,227 19,141 8,660 19,884 19,913 15,628 98,453
(14.8%) (18.6%) (8.4%) (19.3%) (19.3%) (15.2%) (95.6%)
Triage Category
Green 8,913 11,506 4,870 9,672 9,994 8,333 53,342
(8.7%) (11.2%) (4.7%) (9.4%) (9.7%) (8.1%) (51.8%)
Yellow 5,316 6,635 3,463 10,188 10,375 7,799 43,776
(5.2%) (6.4%) (3.4%) (9.9%) (10.1%) (7.6%) (42.5%)
Red 1,125 1,026 556 982 788 584 5,061
<.001 (2,016,090)
(1.1%) (1.0%) (0.5%) (1.0%) (0.8%) (0.6%) (4.9%)
Black (Deceased) 10 22 13 17 21 18 101
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.1%)
Transport 136 200 72 111 140 79 738
(0.1%) (0.2%) (0.1%) (0.1%) (0.1%) (0.1%) (0.7%)
Outcome
On-site Intervention 1,346 1,691 723 1,439 1,707 1,016 7,922
(1.3%) (1.6%) (0.7%) (1.4%) (1.7%) (1.0%) (7.7%)
Transfer to Hospital 7,095 8,782 4,135 11,879 11,785 9,159 52,835
(6.9%) (8.5%) (4.0%) (11.5%) (11.4%) (8.9%) (51.3%)
Inter-hospital Transfer 930 1,271 620 1,623 1,940 1,415 7,799 <.001 (1,878,975)
(0.9%) (1.2%) (0.6%) (1.6%) (1.9%) (1.4%) (7.6%)
Refusal of Transfer 5,883 7,381 3,313 5,589 5,524 4,780 32,470
(5.7%) (7.2%) (3.2%) (5.4%) (5.4%) (4.6%) (31.5%)
Other 246 318 193 440 362 443 1,992
(0.2%) (0.3%) (0.2%) (0.4%) (0.3%) (0.4%) (1.9%)

Table 2. Distribution of Cases by Sociodemographic Characteristics
n = sample size x? = Pearson Chi-square, p <.001

Discussion

Gender Distribution in Our Study and Comparison with the
Literature

In this study, female cases (61.5%) outnumbered male cases
(38.5%). Additionally, women tend to seek healthcare
services more frequently than men, which could also be a
contributing factor. Similar findings have been reported in
the literature, where studies indicate that psychiatric
emergency admissions are more common among women
(13,14). A study conducted in Turkiye also found that women
had a higher rate of emergency admissions (15). Similarly,
another study reported that women are more likely to seek
healthcare service (16). This tendency could be attributed to
women having greater access to, or a higher inclination
toward, utilizing healthcare services. However, a study by

the London Ambulance Service that examined gender
distribution among patients experiencing agitation did not
observe such gender differences (17). Moreover, another
study concluded that while gender differences were not
significant, men were more prone to substance use (18). On
the other hand, a study by Spurrell et al. (2003) on
psychiatric emergency admissions in the UK found that male
cases (54.5%) were more prevalent than female cases (19).
This disparity may be explained by differences in access to
healthcare services, social norms, and the tendency of
women to seek psychological help, which can vary between
countries.
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Diagnoses 2018 2019 2020 2021 2022 2023 Total p (x?)
Mental health disorders due to organic 528 753 6.216 16.997 155 47 24,696 <.001
causes (3.4%) (3.9%) (25.2%) (81.1%) ,0.7%) (0.3%) (24.0%) (94,330,292)
Mental and behavioral disorders related 2,960 3,608 1,673 3,973 10,825 13,490 36,532
to the use of psychoactive substances (19.1%) (18.6%) (18.6%) (18.9%) (50.8%) (80.2%) (35.5%)
Schizophrenia, schizotypal, and 570 588 52 0 1,079 506 2,795
delusional disorders (3.7%) (3.0%) (0.6%) (0.0%) (5.9%) (3.0%) (2.2%)
Mood disorders 207 243 25 0 701 542 1,718

(1.3%) (1.2%) (1.5%) (0.0%) (3.3%) (3.2%) (1.7%)
Neurotic, stress-related, and 10,987 13,932 987 0 8,389 2,117 36,412
somatoform disorders (70.9%) (71.7%) (11.0%) (0.0%) (39.4%) (12.6%) (35.3%)
Behavioral syndromes associated with
physiological disorders and physical 34 39 2 0 17 70 262

(0.2%) (0.2%) (0.0%) (0.0%) (0.5%) (0.4%) (0.3%)
factors
Adult  personality and behavior 119 145 12 0 6 3 285
disorders (0.8%) (0.7%) (0.1%) (0.0%) (0.0%) (0.0%) (0.3%)
Intellectual disabilities 2 5 0 0 3 1 11

(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%)
Developmental disorders of 15 29 4 0 10 18 76
psychological development (0.1%) (0.1%) (0.0%) (0.0%) (0.0%) (0.1%) (0.1%)
Unspecified mental health disorder 78 101 3 0 33 19 234

(0.5%) (0.5%) (0.0%) (0.0%) (0.2%) (0.1%) (0.2%)

Table 3. Distribution of Cases by Diagnoses
n = sample size, x? = Pearson Chi-square, p <.001

Gender Differences in Neurotic Disorder Admissions in Our
Study

In this study, the rate of admissions related to neurotic
disorders among women was approximately twice that of
men. This finding aligns with the literature on gender-based
mental health differences. Similarly, a study reported that
women are more likely than men to seek emergency services
for psychiatric disorders (20). Another study highlighted that
the COVID-19 pandemic, with its associated social isolation,
economic uncertainty, and increased psychosocial stress,
disproportionately affected women, leading to a greater
burden on their mental health (18). This suggests that
women may be more vulnerable to mental health issues and
that their coping mechanisms for neurotic disorders might
weaken, leading to higher emergency healthcare
admissions. A study conducted in the UK reported that the
majority of mental health emergency visits were made by
women, with a significant portion of these visits attributed
to neurotic disorders such as anxiety and depression (10).
The fact that women are more frequently faced with such
disorders likely increases their rate of seeking healthcare
services. This consistency between our findings and
international trends suggests that the results of our study
are reflective of broader, global patterns in mental health.

Age Distribution in Our Study and Comparison with the
Literature

In this study, the largest patient group was those aged 18-65
(81.5%), with 10.1% of cases in the 0-18 age group. This
finding is consistent with a study conducted in Turkiye,
where the majority of individuals seeking emergency
healthcare services were also within the 18-65 age range
(15). This result supports the notion that young and middle-
aged adults are more likely to seek mental health services
due to stressors related to work and social life. A study
focusing on older individuals reported an increase in
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psychiatric emergency admissions among those aged 65 and
above over the years, with symptoms such as cognitive
impairments, including delirium and Alzheimer’s disease,
being prevalent in this age group (20). This rise in psychiatric
cases among the elderly highlights the growing need for
psychiatric healthcare services as the population ages. In
Tirkiye, the higher frequency of emergency healthcare visits
by elderly individuals is likely related to the increased
incidence of conditions such as dementia, depression, and
cognitive disorders in old age. Similarly, in the study by
Spurrell et al. (2003), the average age of patients was 36.6
years, with a higher number of visits made by younger
adults. The frequent encounters of young adults with
stressors from work, social life, and familial responsibilities
may explain the high number of cases in this age group (19).
Prevalence of Substance Use and Neurotic Disorders in Our
Study and Comparison with the Literature

In this study, 35.5% of the cases seeking pre-hospital
emergency services were diagnosed with mental and
behavioral disorders due to psychoactive substance use,
while 35.3% were diagnosed with neurotic stress-related
disorders. Lindor et al. similarly reported that substance use
is common among psychiatric emergency cases, with 30% of
patients presenting to emergency services due to substance-
related complaints (21). Both in Turkiye and internationally,
substance use has been observed to significantly increase
the demand for emergency healthcare services. A similar
study conducted in Germany found that 11.8% of psychiatric
emergency calls were related to psychiatric disorders, with
alcohol intoxication, agitation, and suicide attempts being
frequently reported (5). In line with these findings,
substance use plays a significant role in psychiatric
emergency admissions. However, the rates observed in
Turkiye are higher compared to Germany, which may be
explained by differences in the social structure and
awareness of substance use issues in Tirkiye.
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Woman 14,653 21,408 1,549 1,023 24,262 143 158 9 39 146
23.1% 33.8% 2.4% 1.6% 38.3% 0.2% 0.2% 0.0% 0.1% 0.2%
( 6) ( 6) (2.4%) (1.6%) ( 6) (0.2%) (0.2%) (0.0%) (0.1%) (0.2%) <001 (650,295)
Man 10,043 15,121 1,246 695 12,150 119 127 2 37 88
25.3% 38.2% 3.1% 1.8% 30.7% 0.3% 0.3% 0.0% 0.1% 0.2%
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )
Age Group
0-18 age 2,248 3,608 277 211 3,904 26 31 2 26 43
21.7% 34.8% 2.7% 2.0% 37.6% 0.3% 0.3% 0.0%, 0.3%, 0.4%
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )
18-65 age 19,877 29,898 2,314 1,355 29,918 189 225 9 42 178
23.7% 35.6% 2.8% 1.6% 35.6% 0.2% 0.3% 0.0% 0.0% 0.2%
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )
65-74 age 1,089 1,410 110 69 1,285 14 13 0 6 1
(27.2%) (35.3%) (2.8%) (1.7%) (32.1%) (0.4%) (0.3%) (0.0%) (0.2%) (0.0%) <.001 (421,649)
74-84 age 967 1,015 66 51 823 18 10 0 1 6
(32.7%) (34.3%) (2.2%) (1.7%) (27.8%) (0.6%) (0.3%) (0.0%) (0.0%) (0.2%)
85 age
p 515 598 28 32 482 15 6 0 1 6
an
above (30.6%) (35.5%) (1.7%) (1.9%) (28.6%) (0.9%) (0.4%) (0.0%) (0.1%) (0.4%)

Table 4. Distribution of Diagnoses by Gender and Age Variables
n = sample size, x? = Pearson Chi-square, p <.001

Although, this difference may also be due to the limited size
of the research group.

Kabadayi Sahin and Usul reported that during the COVID-19
period, substance use-related admissions decreased among
individuals under the age of 18, while increasing among
those aged 65 and older (18). This finding suggests that older
individuals may be more susceptible to health problems
related to substance use, leading to a rise in emergency
healthcare admissions in this group.

In addition, neurotic stress-related disorders were also
prevalent in our study. It is likely that the increase in
psychological stress factors and social isolation following the
pandemic has contributed to the widespread occurrence of
such disorders. A study conducted in Italy during the
pandemic similarly reported an increase in psychiatric
disorders during this period (22). Silva et al. noted that
stress-related disorders are frequently observed in
psychiatric emergency cases. They also highlighted that
emergency psychiatric protocols struggle to adequately
address these conditions and that healthcare workers often
require additional psychosocial interventions when dealing
with such cases (16).

This highlights the global nature of stress-related mental
health issues, particularly in the aftermath of crises like the
pandemic, and underscores the need for enhanced
psychosocial support in emergency healthcare settings.

The Impact of COVID-19 on Mental Health and Psychiatric
Emergency Admissions

The effects of the COVID-19 pandemic on mental health are
evident in this study, particularly in the changes in

psychiatric emergency admissions over the years. Notably, a
significant increase in organic mental disorders was
observed in 2021 and 2022. A study conducted in ltaly
examining the mental health impacts of the COVID-19
pandemic similarly emphasized that the pandemic had
exacerbated psychiatric disorders and led to severe
challenges in mental health services (22). This supports the
notion that the uncertainty, social isolation, and economic
hardships caused by the pandemic had devastating effects
on mental health across society.

Forensic Cases and Socioeconomic Factors

In this study, forensic cases accounted for 4.4% of all cases,
with an increase observed particularly between 2021 and
2023. Similarly, a study found that men from lower
socioeconomic backgrounds were more prone to criminal
behavior and forensic cases (19). The rise in forensic cases
may be linked to worsening socioeconomic conditions and
heightened societal tensions following the pandemic.
Triage Categories and Case Severity

This study found that the majority of cases were classified in
the green triage category (51.8%), indicating low urgency,
while only 4.9% of cases fell under the red triage category,
which signifies high urgency. This suggests that most
psychiatric cases presented to pre-hospital emergency
services were not life-threatening. A study conducted in
Copenhagen similarly reported that the majority of
psychiatric emergency cases were low-risk (23). These
findings highlight that psychiatric emergencies tend to
require observation and assessment rather than immediate
critical intervention. A similar observation was made in a
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study on elderly individuals, where most cases fell into low-
risk categories (20). The predominance of low-urgency triage
categories in psychiatric emergencies suggests that while
these cases may not pose an immediate life-threatening risk,
they nonetheless require timely observation, evaluation,
and treatment (24). This aligns with the broader trend of
psychiatric emergencies being less about acute medical
crises and more about managing mental health conditions
that need ongoing care and attention.

Limitations
The findings of this study are limited to the Anatolian Side of
Istanbul and cannot be generalized.

Conclusion

This retrospective study conducted in a local part of Istanbul
provides a detailed analysis of the distribution and diagnoses
of psychiatric cases presenting to pre-hospital emergency
healthcare services. When compared with other studies in
the literature, similar findings were observed regarding
gender, age groups, substance use, and the effects of the
COVID-19 pandemic. However, the increase in forensic cases
and the differences in triage categories reflect the socio-
cultural and economic dynamics in Istanbul/ Tirkiye and
their impact on mental health. These findings offer valuable
insights that can serve as an important guide for planning
and improving healthcare services in the future. Regular
training programs should be implemented to enhance the
knowledge and intervention skills of prehospital emergency
healthcare personnel regarding psychiatric emergencies.
Additionally, more comprehensive field studies should be
conducted to investigate the underlying causes of the
increase in psychiatric emergency calls, and service planning
should be structured accordingly. Establishing an effective
referral and transfer system for the management of
psychiatric cases will improve the efficiency of healthcare
services.
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Level of Satisfaction of Parents of Children with Nursing Care in the Paediatric Emergency

Departments

Cocuk Acil Servise Basvuran Ebeveynlerin Hemsirelik Bakimina iliskin Memnuniyet Diizeyleri

Ahmet Biitiin'@, Mehmet Ozyurt?

ABSTRACT

Aim: Assessing the level of satisfaction among parents in paediatric
emergency departments (PED) is important in determining whether
healthcare providers are meeting parents’ needs and expectations.
Understanding the factors that influence parents’ satisfaction with
nursing care in the PED is essential for improving the quality of
healthcare delivery. This study aims to determine the level of
satisfaction of parents with nursing care in PED and identify specific
nursing activities associated with parents’ satisfaction.

Material and Methods: This study is a descriptive cross-sectional
study. Participants were parents who visited the PED of Mardin Training
and Research Hospital in Mardin, Turkey. The study included 619
parents. A convenience sampling was used to recruit participants. The
data were collected between 20/05/2024 - 18/08/2024. Data
collection tools included “socio-demographic and paediatric
emergency department admission questions questionnaire” and
“Newcastle Satisfaction with Nursing Scale”.

Results: The results show that the satisfaction scores of illiterates
were found to be higher than those of secondary school, high school,
and undergraduate graduates (p<0.05). The results showed that there
were statistically significant differences in the satisfaction scores in
terms of satisfaction with the care child received in the PED, the time
allocated to child for treatment and care, trust in PED, level of
satisfaction with PED, opinions about the behaviours of nurses in PED
and prefer to receive healthcare from this PED and its nurses in the
future (p<0.05). The highest scores obtained from the Newcastle
Satisfaction with Nursing Scale were given to the items of respect for
patients’ privacy, nurses’ helpfulness, and nurses’ competence in their
work. The lowest scores obtained from the Newcastle Satisfaction with
Nursing Scale were given to nurses giving information to patients about
their conditions and diseases, nurses making patients feel at home, and
nurses checking whether the patient was okay.

Conclusion: Parents’ satisfaction levels with nursing care in PED
were low. This study recommends increasing the quality of nursing
practices in order to increase parents’ satisfaction.

Keywords: Satisfaction, parents, children, nursing care, emergency
department, paediatric emergency department.
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oz

Amag: Cocuk acil servislerde ebeveynler arasindaki memnuniyet
dizeyinin degerlendirilmesi, saglik hizmeti sunucularinin ebeveynlerin
ihtiyag ve beklentilerini karsilayip karsilamadigini belirlemede
onemlidir. Ebeveynlerin ¢cocuk acil servislerde hemsirelik bakimindan
memnuniyetini etkileyen faktorleri anlamak, saglik hizmeti
sunumunun kalitesini artirmak igin ok 6nemlidir. Bu ¢alismanin
amaci, ebeveynlerin ¢ocuk acil servislerde hemsirelik bakimindan
memnuniyet diizeylerini belirlemek ve ebeveynlerin memnuniyeti ile
iliskili spesifik hemsirelik etkinliklerini belirlemektir.

Gereg ve Yontemler: Bu ¢alisma tanimlayici kesitsel bir ¢alismadir.
Katilimcilar, Tirkiye'de Mardin ilinde Mardin Egitim ve Arastirma
Hastanesi ¢ocuk acil servisi ziyaret eden ebeveynlerdi. Calisma 619
ebeveyn ile tamamlanmigstir. Katilimcilarin galismaya dahil edilmesinde
kolayhk 6érneklemesi kullanilmigtir. Veriler 20/05/2024 — 18/08/2024
tarihleri arasinda toplanmigtir. Veri toplama araglari arasinda "sosyo-
demografik ve ¢ocuk acil servis basvuru sorulari anketi" ve "Newcastle
Hemsirelikten Memnuniyet Olgegi" yer almaktadir.

Bulgular: Sonuglar, okuryazar olmayanlarin memnuniyet
puanlarinin ortaokul, lise ve lisans mezunlarina gore daha yiksek
oldugunu gostermektedir (p<0,05). Sonuglar, ¢ocugun cocuk acil
serviste aldigi bakimdan memnuniyet, ¢ocuga tedavi ve bakim igin
ayrilan zaman, ¢ocuk acil servise glven, ¢ocuk acil servisinde
memnuniyet dizeyi, gocuk acil servisindeki hemsirelerin davraniglarina
iliskin gorisler ve gelecekte bu ¢ocuk acil serviste ve hemsirelerinden
saglik hizmeti almayi tercih etme agisindan memnuniyet puanlarinda
istatistiksel olarak anlamli farkhhklar oldugunu géstermistir (p<0,05).
Newcastle Hemsirelikten Memnuniyet Olgegi'nden en yiiksek puanlar
hasta mahremiyetine saygi, hemsirelerin yardimseverligi ve
hemsirelerin islerindeki yeterlilikleri maddelerine verilmistir. Newcastle
Hemsirelikten Memnuniyet Olcegi'nden elde edilen en diisiik puanlar
hastalara durumlari ve hastaliklari hakkinda bilgi veren hemsirelere,
hastalarin kendilerini evlerinde hissetmelerini saglayan hemsirelere ve
hastanin iyi olup olmadigini kontrol eden hemsirelere verilmistir.
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Level of satisfaction of parents

Introduction

Nursing care in the Paediatric Emergency Department (PED)
encompasses a wide range of activities, including the
provision of comfort, interaction with patients, and the
management of diverse patient populations (1). The level of
satisfaction of patients with nursing care in the PED is a
critical aspect of healthcare delivery. Patient satisfaction is
closely linked to the quality of nursing care provided in PED
(2). The role of nurses as the primary interface between
patients and hospital services underscores the significance
of their activities in shaping patient satisfaction (2).
Additionally, the relationship between patient safety
culture, job satisfaction, and adverse events among nurses
working in PED has been investigated. These studies
collectively highlight the multifaceted nature of nursing care
in the PED and its impact on patient satisfaction (1, 2).

The quality of nursing care in paediatric emergency care
settings significantly impacts the satisfaction and well-being
of both children and their families. Nursing staff play an
important role in addressing the specific needs and concerns
of children and their parents, and their performance can
significantly impact the overall patient experience.
Satisfaction of healthcare service users is a critical measure
of healthcare quality, reflecting the extent to which a
patient's needs and expectations are fulfilled during
treatment process (3). In addition, overcrowding in the PED
setting is associated with decreased levels of satisfaction,
longer waiting times, and poses a risk to the quality of care
(4, 5). Reducing overcrowding could result in an increased
level of satisfaction and higher quality of care in PED settings
(5).

Assessing the level of satisfaction among parents in PED is
important in determining whether healthcare providers are
meeting their parents’ needs and expectations. In addition,
understanding the factors that influence parents’
satisfaction with nursing care in the PED is essential for
improving the quality of healthcare delivery. Several factors
have been identified as contributing to patient satisfaction
with nursing care, including communication, availability of
nursing staff, and their technical competence. Studies have
shown that improvements in these areas can lead to higher
levels of patient satisfaction and better health outcomes (3,
6). However, the existing literature on patient satisfaction in
the PED setting remains limited, particularly in terms of the
perspectives of parents and caregivers. This study aims to
address this gap by evaluating the level of satisfaction
among parents of children receiving nursing care in PEDs.
This study aims to determine the level of satisfaction of
parents with nursing care in PED and identify specific nursing
activities associated with parents’ satisfaction. By analysing
the perspectives and experiences of parents, this study aims
to provide valuable insights into the strengths and areas for
improvement in nursing care within PED settings.

Material and Methods

Study Design

This study was designed as a descriptive cross-sectional
study.

Study Setting and Population

Participants were those who visited the PED of Mardin
Training and Research Hospital in Mardin, Turkey. The
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Mardin Training and Research Hospital is a tertiary hospital
with a 700-bed capacity, and with a PED serves an average
of 400 children daily and approximately 140 thousand
children annually. The minimum sample size was
determined as n = 384, with a 50% incidence rate at a 95-
confidence interval using the Sample Size website. The study
was completed with 619 parents. A convenience sampling
was used to recruit participants. Power analysis was
performed using G*Power version 3.1.9.6 software. As the
data did not follow a normal distribution, the Mann-Whitney
U test was used to compare groups. The expected effect size
was set at medium (Cohen's d = 0.5), with a significance level
of 0.05 and a two-sided hypothesis. With a total sample size
of 619 participants, the power of the study was calculated
100%.
Data collection
The data were collected between 20/05/2024 — 18/08/2024
from 619 participants by the research team. The researchers
(A.B. and M.0.) invited participants to the study, and the
questionnaire was applied to those who agreed to
participate. The questionnaire questions were asked by the
researchers to the participants face-to-face, and their
answers were recorded on Google Forms by the researchers.
Following such a face-to-face data collection approach
allows to collect more reliable data.
Data collection tools
Data collection tools were “socio-demographic and
paediatric emergency department admission questions
questionnaire” and “Newcastle Satisfaction with Nursing
Scale”.
Socio-demographic and paediatric emergency department
admission questions questionnaire:
This questionnaire was developed based on the existing
literature. This was piloted with 10 participants and
amended based on the feedback received before the actual
data collection process. This form included 24 questions
regarding gender, age, marital status, education status,
occupation of the parent, where the parent lives, income
status, the average number of times per month the child
visits a health institution for any health problem (ilness,
vaccination, test, prescription, etc.), the first health
institution to be contacted in case of any health
problem/iliness for the child, and various questions about
emergency admissions.
Newcastle Satisfaction with Nursing Scale (NSNS):
The scale was developed by Thomas et al. (7), and its validity
and reliability into Turkish was conducted by Akin and
Erdogan (8). The necessary permission was obtained from
the authors of the Turkish version of this scale (8). The scale
consists of 19 questions. In the evaluation of the scale, 5-
point Likert type (not at all satisfied: 1, barely satisfied: 2,
quite satisfied: 3, very satisfied: 4, and completely satisfied:
5) was used. The maximum score that can be obtained from
the scale is 95 and the minimum score is 19. The total score
for each parent is converted to 100 and 100 represents
complete satisfaction/highest level of satisfaction with all
aspects of care. In the Turkish version of the scale, Akin and
Erdogan (8) calculated the Cronbach alpha value as 0.96,
while in this study it was calculated as 0.97 and its reliability
is high.
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Data Analysis

The data were analysed using SPSS 26.0 software (Statistical
Package for Social Science). Percentage, mean and standard
deviation were used to describe the socio-demographic
variables. Since the data did not follow the normal
distribution, Mann-Whitney U test and Kruskal Wallis H test
were used to compare the quantitative data. The p value
<0.05 was considered significant.

Ethical considerations

Ethical approval was obtained from Mardin Artuklu
University Non-Invasive Clinical Research Ethics Committee
(Date: 07/05/2024, Reference no: 2024/5-9). In addition, the
necessary institutional permissions were obtained from the
Mardin Provincial Directorate of Health (Date: 15/05/2024,
Reference no: E-68051626-770-243855324). Informed
consent was obtained from all participants. The study was
carried out in accordance with the principles of the
Declaration of Helsinki.

Results

Table 1 presents the socio-demographic characteristics and
satisfaction scores of parents of children with nursing care in
the PED. A total of 619 parents were surveyed. Of these,
61.1% (378) were female, the mean age of parents was
(33.74410.24), and the mean age of children brought to the
PED was (6.39+4.62). Of participants, 35.7% (221) were aged
between 20 and 29 years, 86.6% (536) were married, 64.9%
(402) had a nuclear family, 27.6% had a bachelor’s degree,
30.9% were unemployed, almost half of the parents (49.6%)
live in the province, more than half of parents (61.4%) had
income equal to expenditure, and the vast majority (89.5%)
had health insurance. The results revealed statistically
significant differences in the satisfaction scores of parents in
terms of parents' education status, profession, residence
address and whether had health insurance (p<0.05).

The results show that the satisfaction scores of illiterates
were found to be higher than those of secondary school,
high school and undergraduate graduates (p<0.05).
Additionally, housewives reported higher satisfaction scores
than the unemployed (p<0.05). Furthermore, those living in
the district had higher satisfaction scores than those living in
the village. The satisfaction levels of the participants with
health insurance were higher than those without health
insurance (p<0.05). There were no statistically significant
differences in the satisfaction scores among the variables of
gender, age group, marital status, type of family and income
status (Table 1).

Table 2 shows the most common presenting medical
problems that led parents to visit the PED. Accordingly, the
most common complaints reported by parents were fever
(139, 24.0%), gastrointestinal problems (138, 23.8%), pain
(106, 18.3%), and infection (62, 10.7%), respectively. The
least reported complaints were allergic diseases (16, 2.7%),
and metabolic problems (11, 1.8%). The satisfaction scores
of the parents of children with allergic complaints with
nursing care were lower than those with respiratory system
diseases (p<0.05).

Table 3 shows the responses to the items of the Newcastle
Satisfaction with Nursing Scale. A total mean score of 2.64 +
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0.89 was given to the scale. In addition, parents gave the
highest scores among the scale items to nurses’ respect for
patients’ privacy with a mean score of 2.96+1.06, followed
by nurses’ helpfulness with 2.82+1.04, and nurses’
competence in their work with 2.78+0.98. The lowest scores
were given to nurses informing patients about their
conditions and diseases, with a mean score of 2.55+1.12,
nurses making patients feel at home with a mean score of
2.55%1.10, and nurses checking whether the patient was
okay with a mean score of 2.56+1.08 (Table 3).
Table 4 presents the characteristics related to PED
admissions and satisfaction scores of parents with nursing
care. The results showed statistically significant differences
in the satisfaction scores in terms of frequency of monthly
visits to health institutions, PED unit where children received
care, and the way of arrival in the PED (p<0.05). The results
show that those who visited health institutions 5 or more
times a month had higher satisfaction scores than those who
visited less frequently (p<0.05). Those who received service
in the yellow zone of the PED reported higher satisfaction
than those who received service in the green zone.
Furthermore, those arriving by ambulance had higher
satisfaction scores than those arriving on foot, and those
arriving on foot had higher satisfaction scores than those
arriving by private car (p<0.05) (Table 4). There were no
statistically significant differences in the satisfaction scores
among the variables of the first health institution visited in
case of any health problem/illness of the child, PED visit
frequency in the last year, time period for visiting the PED
(Table 4).
Table 5 shows parents' perceptions and experiences of PED
visits. The results showed that there were statistically
significant differences in the satisfaction scores regarding
satisfaction with the care child received in the PED, the time
allocated to child for treatment and care, trust in PED, level
of satisfaction with PED, opinions about the behaviours of
nurses in PED and prefer to receive healthcare from this PED
and its nurses in the future (p<0.05). The results show that
those who were satisfied with the care the child received in
the PED had higher satisfaction scores than those who were
partially satisfied or dissatisfied (p<0.05) Furthermore, those
who thought that the time allocated for the treatment was
sufficient had higher satisfaction scores than those who
thought that it was partially or insufficient (p<0.05). Those
who trusted the PED a lot had higher satisfaction scores than
those who were undecided and did not trust the PED
(p<0.05). As the level of satisfaction with PED decreased
from very satisfied to not satisfied at all, the scores of
satisfaction with nursing services also decreased (p<0.05).
Likewise, as the evaluation of nurses’ behavior declined from
"very good" to "not good," satisfaction scores with nursing
care also decreased. (p<0.05). The satisfaction scores of
those who prefer to receive health services from the same
PED and nurses in the future are higher than those who are
undecided and do not want to receive services from the
same PED and nurses in the future (p<0.05) (Table 5).
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Socio-demographic variables n (%) Mean+SD Median Score u/x? P value Post-hoc
Parent's gender 42588.5 0.172

Female 378 (61.1) 41.98+22.39 38.16

Male 241 (38.9) 39.76+22.04 34.21

Parent's age (MeanSD): (33.74+10.24) (min:18 max:88)
Age of the child brought to the PED (MeanSD): (6.394.62) (min:0 max:17)

Parent's age group

Less than 20 32(5.2) 38.73+18.05 34.21
20-29 221 (35.7) 40.51+22.51 35.53
30-39 181 (29.2) 43.69+23.85 38.16
5.509 0.357
40-49 141 (22.8) 40.44+21.34 35.53
50-59 37 (6.0) 35.45+19.73 36.84
60 and over 7(1.1) 48.31+15.26 50.00
Parent's marital status 0.325 0.850
Married 536 (86.6) 41.40£22.44 36.84
Single 14 (2.3) 38.53+20.36 38.16
Widow-divorced 69 (11.1) 39.43+21.42 35.53
Type of family
Single-parent family 83 (13.4) 39.28+21.12 35.53
Nuclear family 402 (64.9) 40.14+£21.98 35.53 5.540 0.063
Extended family 134 (21.6) 45.16+23.44 39.47
Parent's education status 14.538 0.013
Illiterate 50 (8.1) 50.84+23.22 50.00
Primary school 85 (13.7) 43.00+23.05 35.53
Secondary school 130 (21.0) 39.50+21.71 34.21 15345
High school 168 (27.1) 38.44+21.90 34.21 T
Bachelor’s degree 171 (27.6) 40.90+23.28 38.16
Postgraduate graduate 15 (2.4) 44.47+19.19 47.37
Profession 16.403 <0.001
Unemployed 191 (30.9) 36.31+18.89 32.89
Housewife 174 (28.1) 45.83+23.19 43.42 1<2
Worker 254 (41.0) 41.49+23.27 34.21
Where parent live
Village 69 (11.1) 36.46+18.93 32.89
District 243 (39.3) 42.85+20.55 38.16 6.557 0.038 1<2
Province 307 (49.6) 40.79+24.07 35.53
Income status 3.641 0.162
Income less than expenditure 143 (23.1) 39.85+22.39 35.53
Income equals expenditure 380 (61.4) 40.71+22.11 35.53
Income more than expenditure 96 (15.5) 44.62+22.54 42.11
Health insurance 12412.5 0.001
Insured 554 (89.5) 42.27+22.46 36.84
Uninsured 65 (10.5) 31.27+17.81 25.00

Table 1. Socio-demographic characteristics and satisfaction scores of parents of children with nursing care in PED
SD: Standard Deviation, U: Mann Whitney U, X% Kruskal-Wallis H. Post Hoc: Bonferroni, PED: Paediatric Emergency Department
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Child's medical problems n (%) MeanSD Median Score u P value Post-hoc
What is your child's medical problems that 23.789 7<5
led you to visit to the PED?
Fever 139 (24.0) 38.23+21.62 32.89
Gastrointestinal problems 138 (23.8) 42.72+23.88 38.16
Pain 106 (18.3) 40.77+20.53 36.18
Infection 62 (10.7) 41.82+22.77 36.84
Respiratory system problems 62 (10.7) 48.09+£22.95 45.39
Fatigue 45 (7.7) 43.36+23.18 44.74
Allergic diseases 16 (2.7) 27.38+11.08 28.29
Metabolic problems 11 (1.8) 39.45+25.15 32.89
Table 2. Most common presenting medical problems
SD: Standard Deviation, U: U: Mann Whitney U
Items Min-Max Median MeantSD
1. The amount of time spent with you 1-5 2 2.60£0.99
2. How capable nurses were at their job 1-5 3 2.78+0.98
3. There always being a nurse around if you needed one 1-5 2 2.61+1.03
4. The amount nurses knew about your care 1-5 3 2.58+1.11
5. How quickly nurses came when you called for them 1-5 2 2.58+1.02
6. The way the nurses made you feel at home 1-5 2 2.55+1.10
7. The amount of information nurses gave to you about your condition and 1-5 2 2.55+1.12
treatment
8. How often nurses checked to see if you were okay 1-5 2 2.56+1.08
9. Nurses’ helpfulness 1-5 3 2.82+1.04
10. The way nurses explained things to you 1-5 3 2.65+1.09
11. How nurses helped put your relatives’ or friends’ minds at rest 1-5 2 2.60+1.05
12. Nurses’ manner in going about their work 1-5 2 2.58+1.07
13. The type of information nurses gave to you about your condition and 1-5 2 2.60+1.07
treatment
14. Nurses’ treatment of you as an individual 1-5 2 2.66+1.05
15. How nurses listened to your worries and concerns 1-5 2 2.58+1.03
16. The amount of freedom you were given on the ward 1-5 3 2.68+1.13
17. How willing nurses were to respond to your requests 1-5 2 2.65+1.03
18. The amount of privacy nurses gave you 1-5 3 2.96+1.06
19. Nurses’ awareness of your needs 1-5 2 2.65+1.04
Total 1-5 2.47 2.64+0.89
Total (19-95) 19-95 47.00 50.25+16.92
Total (0-100) 0-100 38.84 41.11+22.26
Table 3. Responses to the items of the Newcastle Satisfaction with Nursing Scale
Min.: Minimum, Max.: Maximum, SD: Standard deviation
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L. . Median
PED admissions questions n (%) Mean+SD Score u/x2 P value Post-hoc
Avel:age .number of visits t? an\_/ healthcare 15.210 0.004 1,3,4<5
services in a month for their children
1 92 (14.9) 39.27+21.08 35.53
2 194 (31.3) 43.18+25.00 34.87
3 195 (31.5) 38.05+20.26 34.21
4 66 (10.7) 38.17+19.84 35.53
5+ 72 (11.6) 48.90£21.23 46.71
Which healthcare service is your first choice to
visit in case of any health problem/illness of
your child?
PED 369 (59.6) 41.77421.45 36.84
i +
Fa.mlly healthcare centre 142 (22.9) 38.03+23.57 32.23 7376 0.061
Private hospital 9(1.5) 47.66+22.27 39.47
Polyclinics 99 (16.0) 42.50+23.14 43.42
Ho.w fnany times did you visit the PED for your 13.766 0.184
child in the last year?
1 30 (4.8) 42.89+22.56 38.16
2 59 (9.5) 48.77+27.29 44.74
3 79 (12.8) 38.50+21.73 34.21
4 68 (11.0) 40.36+22.05 35.53
5 40 (6.5) 38.88+19.73 33.55
6 32(5.2) 42.14+23.15 32.89
7 37 (6.0) 41.034+25.04 35.53
8 49 (7.9) 37.40%£21.35 35.53
9 64 (10.3) 43.95+20.32 39.47
10 75(12.1) 36.12+19.34 31.58
11+ 86 (13.9) 43.31+21.99 38.16
In which unit of the PED did your child receive
care?
Yellow zone 194 (31.3) 45.21+20.51 42.11
Green zone 425 (68.7) 39.24+22.79 34.21 33230.00 0.001 1>2
In which time period did you visit the PED? 2.904 0.234
08:00-17:00 286 (46.2) 43.61124.54 38.16
17:00-24:00 250 (40.4) 39.23+19.70 36.18
24:00-08:00 83 (13.4) 38.19+20.53 34.21
The way they arrive at PED? 10.388 0.016
By private car 322 (52.0) 39.90+22.32 30.26
Outpatient (walking) 156 (25.2) 45.90+23.36 34.21 2
By public transport 84 (13.6) 41.05+23.62 46.05 >2;
By ambulance 57(9.2) 34.97+12.84 43.42 21
Table 4. Characteristics related to PED admissions and satisfaction scores of parents with nursing care
SD: Standard Deviation, U: Mann Whitney U, X% Kruskal-Wallis H. Post Hoc: Bonferroni, PED: Paediatric Emergency Department
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Parent's perce‘ptlons e?n‘d experiences n (%) Mean+SD Median Score u/x2 P value Post-hoc
regarding their PED visit
How urgent do you think your child's health 4.692 0.196
condition is?

Not urgent 12 (1.9) 43.31+25.90 40.13
Normal 215 (34.7) 39.21£23.22 34.21
Urgent 340 (54.9) 41.48+20.98 36.84
Very urgent 52 (8.4) 46.07+25.11 40.79
Were you satisfied with the care your child 148.052 0.000
received?
Yes 368 (59.5) 49.02+21.15 47.37 1>2,3;
Partly 206 (33.3) 30.88£18.02 26.32 2>3
No 45 (7.3) 23.30+£19.45 18.42
In which unit of the PED did your child receive 156.658 0.000
care?
Yes 345 (55.7) 49.79+21.40 48.68 1>2,3;
Partly 173 (27.9) 33.79£18.91 31.58 23
No 101 (16.3) 24.02+14.96 21.05
To what extent do you trust PED? 170.795 0.000
I trust a lot 63 (10.2) 66.14+21.34 69.74 1>2,3,4
| trust 336 (54.3) 44.78+19.86 40.79 2>3,4
Undecided 179 (28.9) 29.01+16.75 23.68
| do not trust 41 (6.6) 25.51+19.88 18.42
What is your level of satisfaction with PED?
| am very satisfied 62 (10.0) 67.93121.52 73.68 200.836 0.000 1>2,3,4,5;
| am satisfied 337 (54.4) 44.94+19.45 42.11 2>3,4,5;
Undecided 167 (27.0) 30.50£16.97 25.00 3>4,5
Not satisfied 45 (7.3) 19.70+13.12 17.11
| am not satisfied at all 8(1.3) 14.30+£10.32 15.79
How do you generally evaluate the behaviour
of nurses towards you in the PED?
Very good 65 (10.5) 67.97+23.93 75.00 197.000 0.001 1>2,3,4;
Good 271 (43.8) 46.80+19.40 46.05 2>3,4;
Moderately 243 (39.3) 31.26+15.82 28.95 3>4
Not good 40 (6.5) 18.88+14.60 15.79
Would you prefer to receive care from this
PED and its nurses in the future?
Yes 373 (60.3) 49.30+21.43 47.37 157.717 0.001 1>2,3;
Undecided 177 (28.6) 30.34£16.49 26.32 2>3
No 69 (11.1) 24.52+18.40 19.74
Table 5. Parents perceptions and experiences regarding their PED visit
SD: Standard Deviation, U: Mann Whitney U, X?: Kruskal-Wallis H. Post Hoc: Bonferroni, PED: Paediatric Emergency Department
Scale n Mean SD Median Min. Max. a
Newcastle Satisfaction with Nursing Scale (19-95) 50.25 16.92 47.00 19 95

619 0.97
Newcastle Satisfaction with Nursing Scale (0-100) 41.11 22.26 36.84 0 100

Table 6. Newcastle Satisfaction with Nursing Scale scores
SD: Standard deviation, Min.: Minimum, Max.: Maximum, a: Cronbach’s alpha

In addition, there were no statistically significant differences
in the satisfaction scores among the variables of the parents
perception about the urgency of the child's health condition
(p>0.05). Most of the parents (340, 54.9%) assumed that the
health condition of their children were urgent, however, the
results showed that the vast majority of children (425,

68.7%) received care in green zone of PED (Table 4 and Table
5).

Table 6 presents the Newcastle Satisfaction with Nursing
Scale scores (in the range of 19-95 and 0-100), and the
Cronbach’s alpha score of the scale. In general, the level of
satisfaction can be expressed as low because it is below
normal (50), with a score of 41.11 (+22.26) among a range of
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0-100 points. The Cronbach alpha coefficient («) of the
scale were 0.97.

Discussion

This study investigated the level of satisfaction among
parents of children receiving nursing care in the PED setting.
This study revealed the socio-demographic characteristics
and satisfaction scores of parents of children with nursing
care in PED. In addition, the most common presenting
medical problems that led parents to visit the PED were
identified. Furthermore, the characteristics related to PED
admissions and satisfaction scores of parents with nursing
care were identified. This study also revealed the parents’
perceptions and experiences regarding their PED visit.

In this study, the level of satisfaction of parents with nursing
care in PED was low. This result contradicts some of the
existing studies (9, 10). This study revealed that parents with
higher education levels have a lower level of satisfaction.
The results on this issue are not consistent. While some of
the existing studies supported this (9-13), others did not
concur with this result (14, 15). This could be because those
with higher education levels tend to have a better
understanding of the healthcare process, have more critical
aspects of provided care, and have higher expectations.
This study revealed that the amount of time allocated to
children for treatment and care affects parents’ satisfaction.
Those who received more time by healthcare staff reported
a higher level of satisfaction. This is also supported by the
existing literature (16). This showed that allocating enough
time for patients and providing effective nursing practices
contribute to positive parental experiences in PED settings.
Therefore, healthcare staff in the PED should care for
children and their parents patiently, dedicating sufficient
time to provide appropriate care.

This study also found that parents' satisfaction was affected
by their trust in the PED. Those who trust in PED have a
higher level of satisfaction. In line with this result, Deml, Buhl
(17) highlighted that parents' trust in healthcare staff
significantly influences their satisfaction with care. Trust in
healthcare staff is crucial for parental satisfaction, as parents
who feel understood and valued are more likely to express
satisfaction with the care received (18, 19). This is
particularly relevant in PED settings, where parents are
sensitive and parents seek reassurance that their children
are receiving appropriate care. This study showed that those
who were satisfied with the care the child received in the
PED had higher satisfaction scores.

This study revealed a difference between parents’ and
healthcare staff’s perceptions of the urgency of a child’s
condition. Of parents, 54.9% think that the health condition
of their child was urgent, however, the vast majority of
children (68.7%) received care in the green zone of PED.
While healthcare staff generally categorize urgency based on
the severity of the medical condition, parents’ perceptions
are often influenced by emotional factors (4, 5, 20). In line
with the existing literature, this study revealed that
perceived urgency of the child’s health condition differs
among parents and healthcare staff (21).

Regarding parents’ satisfaction with nursing care services,
the highest scores on the Newcastle Satisfaction with
Nursing Scale were given to items related to respect for

Biitlin et al.
patients’ privacy, nurses’ helpfulness, and nurses’
competence in their work. Maintaining confidentiality and
providing a private environment for care are essential in
promoting positive experiences for parents and their
children. The study's results suggest that parents appreciate
when nurses are approachable, responsive, and willing to
assist with their concerns. In line with these results,
Mersinlioglu and Oztiirk (22) found that patients are most
satisfied with the fact that nurses respect the privacy of the
patients, that the nurses apply the treatment (medications)
on time, and that patients can easily reach the nurses when
needed. Furthermore, Emordi, Orukwowu (23) found that
attitudes of the nurses, providing information to the
patients, and respect for privacy are the factors that affect
the satisfaction level of patients. Maintaining confidentiality
and providing a private environment for care are essential in
promoting positive experiences for parents and their
children.

In addition, the lowest scores on the Newcastle Satisfaction
with Nursing Scale were given to items related to nurses
providing information about patients’ conditions and
illnesses, making patients feel at home, and checking on
patients' well-being. In line with these results, existing
literature supports that those who received information
about their health state from nurses had a higher level of
satisfaction (24). When nurses fail to adequately inform
parents about their child's condition, it can lead to feelings
of uncertainty and anxiety, thereby reducing overall
satisfaction with the care experience. In addition, regular
check-ins are essential for demonstrating attentiveness and
concern for patients' well-being. In line with these results,
the perception of care quality is influenced by engaging with
patients and monitoring their conditions (19).

This study suggests that key factors influencing parents’
satisfaction in the PED setting include improving the quality
of nursing care, maintaining patient privacy, providing clear
information about the care and treatment process,
enhancing nurses’ competency, ensuring a comfortable care
environment, and regularly checking on the patient
throughout treatment. Future efforts to enhance
satisfaction should focus on improving communication and
fostering collaborative care environments that prioritize the
needs of both children and their families.

Strengths and Limitations

One of the strengths of this study is that collects data from a
large number of participants (n=619) which could increase
the generalizability of the results. However, this study is not
without limitations. This study is based on data obtained
from a single center and therefore may not be generalizable
to other settings

Conclusion

In conclusion, the level of satisfaction of parents with
nursing care in PED was low. This study recommends
increasing the quality of nursing practices in order to
increase parents’ satisfaction. This study highlighted the
importance of respecting patient privacy, demonstrating
helpfulness, and exhibiting competence in nursing care as
key factors influencing parental satisfaction in PED. By
focusing on these dimensions, healthcare providers can
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enhance the quality of care delivered to children and their
families, ultimately leading to improved health outcomes
and greater satisfaction. This study could inform policy-
makers, leaders, and researchers about factors influencing
parents’ satisfaction, helping to develop strategies that
enhance the quality of nursing care and improve the overall
patient experience in PED settings.
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CASE REPORT / OLGU SUNUMU

Isolated Fourth Ventricle Hemorrhage Following Minor Trauma: A Case Report

Minér Travma Sonrasi izole Dérdiincii Ventrikiil Kanamasi: Olgu Sunumu

Hakan Ak'“, Ege Coskun?™, Yener Cakir?

ABSTRACT

Aim: Isolated fourth ventricle hemorrhage is an
extremely rare clinical pathology and is usually associated
with severe trauma. Ventricular hemorrhages are usually
seen in the lateral ventricles and are often accompanied by
cerebral contusions, skull fractures, or parenchymal
hemorrhages. The fourth ventricle, which has an anatomical
position surrounded by the brain stem and cerebellum, is
less sensitive to trauma compared to other ventricles.

Case Presentation: In this case report, a 3-year-old child
was presented to the emergency department with a gait
disturbance following a backward fall from a chair. The
neurological examination of the patient was normal, except
for a gait disturbance (ataxic gait). Cranial computed
tomography (CT) imaging showed a hemorrhage of
approximately 1 cm in the fourth ventricle. The patient was
hospitalized for close follow-up and observation. After 12
hours, the gait disturbance had completely disappeared, and
the hemorrhage had also resolved on the CT image.

Conclusion: This case report highlights the recognition of
isolated fourth ventricular hemorrhage in clinical practice,
possible mechanisms underlying it, management strategies,
and prognostic considerations in the context of pediatric
trauma.

Keywords: Epidural hemorrhage, fourth ventricle
hemorrhage, head injury, intracerebral hemorrhage,
subdural hemorrhage
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Amag: izole dordiincii ventrikiil kanamasi oldukga nadir
gorillen bir klinik patolojidir ve genellikle agir travma ile
iliskilidir. ~ Ventrikiler ~ kanamalar genellikle Ilateral
ventrikiillerde gorilir ve siklikla beyin kontlizyonlari,
kafatasi kiriklari veya parankimal kanamalar eslik eder. Beyin
sapi ve beyincik ile ¢evrili anatomik bir konuma sahip olan
dordiincl ventrikil, diger ventrikiillere gore travmaya daha
az duyarhdir.

Olgu Sunumu: Bu olgu sunumunda, sandalyeden geriye
dogru disme sonucu yiriime bozuklugu sikayeti ile acil
servise basvuran 3 yasinda bir ¢cocuk hasta sunulmustur.
Hastanin yirime bozuklugu (sarhos gibi ylurime) disinda
norolojik muayenesi normaldi. Kranial bilgisayarli tomografi
(BT) goruntilemede dordinci ventrikilde yaklasik 1 cm'lik
lezyon izlendi. Hasta yakin takip icin hastaneye yatirildi. 12
saat sonra yuriime bozuklugu tamamen ortadan kalkti ve BT
gorintisiinde kanama kayboldu.

Sonug: Bu olgu sunumu, pediatrik travma baglaminda
izole dordinct ventrikil kanamasinin  klinik pratikte
taninmasinin, altinda yatan olasi mekanizmalarin, tedavi
stratejilerinin ~ ve  prognostik  hususlarin  6nemini
vurgulamaktadir.

Anahtar Kelimeler: Epidural kanama, dérdiinci ventrikl
kanamasi, kafa travmasi, intraserebral kanama, subdural
kanama

Y Kirsehir Ahi Evran University Medical School, Department of Neurosurgery, Kirsehir, Tiirkiye

2Kirsehir Ahi Evran University Medical School, Kirsehir, Tiirkiye

3 Afyonkarahisar Health Sciences University Medical School, Department of Neurosurgery, Afyonkarahisar, Tiirkiye

Corresponding Author: Hakan Ak, MD. Address: Kirsehir Ahi Evran Universitesi Tip Fakiiltesi, Beyin ve Sinir Cerrahisi Anabilim Dali, Bagbasi Mahallesi, Kirsehir,

Tirkiye. Phone: +905549032071 E-mail: nrsdrhakanak@yahoo.com

Atif icin/Cited as: Ak H, Coskun E, Cakir Y. Isolated Fourth Ventricle Hemorrhage Following Minor Trauma: A Case Report. Anatolian J Emerg Med 2025;8(2):91-93.

https://doi.org/10.54996/anatolianjem.1667790



https://doi.org/10.54996/anatolianjem.1667790
https://orcid.org/0000-0001-6975-9822
https://orcid.org/0009-0005-8413-4827
https://orcid.org/0009-0004-8381-6343

Isolated fourth ventricle hemorrhage

Introduction

Traumatic cerebral hemorrhages are the cause of high
morbidity and mortality in the pediatric population, and
these hemorrhages are usually seen as epidural, subdural,
and intracerebral hemorrhages (1,2,3,4). Trauma-related
intraventricular hemorrhages may also be seen in this age
group (5,6). Ventricular hemorrhages are usually seen in the
lateral ventricles and are often accompanied by cerebral
contusions, skull fractures, or parenchymal hemorrhages.
The fourth ventricle, which is anatomically positioned
between the brain stem and cerebellum, is less sensitive to
trauma compared to other ventricles (7,8,9). According to
our literature search, we did not encounter any traumatic
isolated fourth ventricular hemorrhage in childhood.

In this report, we are presenting a 3-year-old case with
isolated 4th ventricular hemorrhage due to minor trauma.

Case Presentation

A 3-year-old male child was brought to the emergency
department with a complaint of gait disturbance after falling
on his back from a chair. Physical examination revealed
edema on the scalp and periorbital ecchymosis. Neurological
examination was normal except for gait disturbance (ataxic
gait). His Glasgow Coma Score was 15. The patient had no
history of any bleeding disorder, such as hemophilia, that
would increase the likelihood of bleeding in his personal or
family history. The patient had no known chronic disease.
The initial cranial CT showed an isolated fourth ventricular
hemorrhage (Figure 1). The patient was admitted to the
hospital ward for follow-up. During hospitalization, no
clinical deterioration occurred. A follow-up CT scan at 24
hours showed complete resolution of the hemorrhage
(Figure 2). The gait disturbance resolved in parallel with the
radiological improvement, and the patient was discharged
on the second day of hospitalization. No additional
radiological imaging was performed because the patient's
clinical and radiological findings improved very rapidly
simultaneously. The patient remains under clinical follow-up
with no complaints.

Discussion
Ventricular hemorrhage is a rare pathology in the pediatric
population. The etiology of ventricular hemorrhages in

Ak et al.
children includes intracranial tumors, arteriovenous
malformations, and Moyamoya disease (10). Ventricular
hemorrhages are frequently observed in the lateral
ventricles in the literature, but isolated bleeding in the
fourth ventricle is extremely rare. Das et al recently reported
a primary isolated fourth ventricular hemorrhage, but their
case had no history of trauma (11). However, no isolated
fourth ventricular hemorrhage related to trauma has been
encountered in the literature. Our case is the first in the
literature to address this issue.

The branches of the anterior choroidal artery, the posterior
choroidal artery, and the posterior cerebral artery supply the
ventricular system. On the other hand, the fourth ventricle
is supplied by the branches of the posterior inferior
cerebellar artery (PICA) and anterior inferior cerebellar
artery (AICA). These arteries can be easily damaged in cases
of trauma or vascular anomalies. Considering this blood
supply pattern, especially in the pediatric population, which
has more fragile vascular structures, even mild trauma can
lead to bleeding within the fourth ventricle (12,13).

One of the significant complications of fourth ventricular
hemorrhage is hydrocephalus. Bleeding that occurs in the
fourth ventricle, located in a key site for cerebrospinal fluid
circulation, can clot and block the flow of cerebrospinal fluid.
Therefore, obstructive hydrocephalus may develop, leading
to an increase in intracranial pressure and neurological
deterioration (14). However, in our case, fortunately,
hydrocephalus did not develop due to the small and rapid
disappearance of the fourth ventricular hemorrhage. We
believe that the bleeding was cleaned by the washing effect
of cerebrospinal fluid (CSF). This situation may suggest that
isolated small ventricular hemorrhages that do not form a
blockage often have a good prognosis. In our patient, we
didn’t perform any more radiological imaging techniques
due to the known etiology of the hemorrhage and rapid
resorption. However, in pediatric patients with isolated
ventricular hemorrhage, it may be important to exclude
additional vascular pathologies with advanced imaging
techniques such as magnetic resonance angiography.
Written informed consent was obtained from the patient's
parent.
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Figure 1. Axial and sagittal CT images of the brain showing hemorrhage in the fourth ventricle. The arrow illustrates bleeding.
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Figure 2. After 24 hours, the hematoma had completely resolved.

Conclusion

This case shows that isolated fourth ventricular hemorrhage,
even after minor trauma, may occur. In the presence of any
abnormal neurological sign or symptom, a brain CT scan
should be performed as the first line of investigation.
Patients with this type of hemorrhage should be followed
carefully for the possible development of disruption of the
flow of CSF and the potential development of
hydrocephalus. It is thought that more reporting of such
cases in the literature will contribute to a better
understanding of clinical management strategies.
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REVIEW / DERLEME

Overcrowding in Emergency Departments: A Scoping Literature Review
Acil Servislerde Asiri Kalabaliklik: Kapsayici Bir Literatiir incelemesi

Mustafa Altun*®, Emre Kudu?

ABSTRACT

Emergency department (ED) overcrowding occurs when
healthcare demand exceeds available resources, significantly
impairing the quality of patient care and the efficiency of the
healthcare system. This review comprehensively analyzes the
definition, causes, measurement methods, consequences, and
proposed solutions of ED overcrowding. ED crowding is marked by
prolonged waiting times, disrupted patient flow, interrupted
medical service delivery, and risks to patient and staff safety.
Patient-related factors include the preference for EDs for non-
emergent conditions, complicated health issues in the elderly, low
health literacy, and frequent visits by individuals with chronic
illnesses. Systemic factors involve access block, staff shortages,
inefficiencies in discharge processes, and delays in diagnostic tests
and consultations. External factors include inadequate primary care
services, socioeconomic disparities, seasonal fluctuations,
epidemics, and natural disasters. To evaluate ED crowding,
measurement tools such as the National Emergency Department
Overcrowding Scale and the Emergency Department Work Index
are utilized; however, the lack of standardization and variability
across different hospital types remains a point of contention.
Overcrowding compromises patient safety, leading to treatment
delays, increased medical errors, staff burnout, and escalating
healthcare costs. Proposed solutions include short-term measures
(fast-track units, early discharge planning, patient redirection),
long-term strategies (enhancing primary care, establishment of
acute care centers, management of inpatient bed capacity, and
planning to reduce the burden of chronic illnesses), and
technological approaches (artificial intelligence, simulation models,
telemedicine, and patient tracking technologies). Gaps in the
literature include issues related to the validity and reliability of
measurement tools, limited data on the economic and clinical
impacts of interventions, insufficient research in low- and middle-
income countries, and inadequate examination of patient
behaviors and the psychological effects on healthcare personnel.
The effective management of ED crowding requires the
coordinated implementation of systemic reforms, innovative
technologies, and collaborative efforts across clinical, academic,
and policy-making domains. This is a critical step toward enhancing
patient safety, improving clinical outcomes, and ensuring the
sustainability of the healthcare system.

Keywords: Access block, emergency department, patient
flow, overcrowding
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oz

Acil servis (AS) kalabalikhgi, saglik hizmeti talebinin mevcut
kaynaklari agmasiyla ortaya ¢ikan ve hasta bakim kalitesini, saglik
sisteminin verimliligini olumsuz etkileyen ciddi bir sorundur. Bu
derleme, AS kalabalikliginin  tanimini, nedenlerini, 06lglim
yéntemlerini, sonuglarini ve ¢6ziim &nerilerini ayrintil bir sekilde
ele almaktadir. AS kalabalikligi, uzun bekleme siireleri, hasta
akisinda aksamalar, tibbi hizmet sunumunda kesintiler ve hasta ile
saglik calisanlarinin glvenligine yonelik risklerle karakterizedir.
Hasta kaynakh faktorler arasinda acil olmayan durumlar igin AS'yi
tercih etme, yash niifusun komplike saglk sorunlari, diistik saghk
okuryazarhgi ve kronik hastaliklara sahip bireylerin sik ziyaretleri
yer alir. Sistemsel faktorler, yatis blogu, personel eksikligi,
taburculuk sireglerindeki verimsizlik ile tetkik ve konsiltasyon
gecikmelerini igerir. Dis faktorler ise yetersiz birincil bakim
hizmetleri, sosyoekonomik esitsizlikler, mevsimsel dalgalanmalar,
salginlar ve dogal afetlerdir. AS kalabalikhgini degerlendirmek igin
National Emergency Department Overcrowding Scale ve
Emergency Department Work Index gibi dlgiim araglari kullantlir;
ancak bu araglarin standartlagma eksikligi ve hastane tirlerine gére
degiskenligi tartismalidir. AS kalabalikhgi, hasta givenligini tehdit
eder, tedavi gecikmelerine, tibbi hatalarda artisa, personel
tikenmisligine ve saglik maliyetlerinde artisa neden olur. C6ziim
onerileri; kisa vadeli (hizli baki, erken taburculuk planlar, hasta
yonlendirmeler), uzun vadeli (birinci basamak hizmetlerinin
gelistirilmesi, akut bakim merkezlerinin kurulmasi, yatak
kapasitesinin yonetilmesi, kronik hasta yiikiinii azaltmaya yonelik
planlamalar) ve teknolojik (yapay zeka, similasyon, tele-tip, hasta
takip teknolojileri) yaklasimlari kapsar. Literatlirdeki bosluklar,
Olciim araglarinin gegerlilik ve tutarlilik sorunlari, midahalelerin
ekonomik ve klinik etkilerine dair sinirh veri, diisiik ve orta gelirli
lkelerdeki arastirma eksiklikleri ile hasta davranislari ve personel
Uzerindeki psikolojik etkilerin yeterince incelenmemesini igerir. AS
kalabalikliginin etkili yonetimi, sistemik reformlarin, yenilikgi
teknolojilerin ve klinik, akademik ve politik is birliginin koordineli bir
sekilde uygulanmasini gerektirir. Bu, hasta glvenligini artirmak,
klinik sonuglari iyilestirmek ve saglk sisteminin strddrulebilirligini
saglamak igin kritik bir adimdir.
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Introduction

Emergency department (ED) overcrowding occurs when the
demand for emergency healthcare services exceeds the
available resources, including the physical, human, and
structural capacities of the ED, resulting in a critical issue
that adversely impacts both patient care quality and the
overall efficiency of the healthcare system (1). ED
overcrowding, defined as an excessive volume of patients, is
characterized by prolonged waiting times, inadequate
availability of stretchers or examination space, disruptions in
the delivery of medical services, and impaired patient flow,
thereby posing significant risks to the safety of both patients
and healthcare professionals (2).

Contributing Factors

ED overcrowding results from a complex interplay of patient-
related and operational factors. This phenomenon is
typically analyzed within the framework of "input" (patient
inflow), "throughput" (process management), and "output"
(patient outflow) factors, a classification that represents an
internationally recognized standard. Input encompasses the
increase in the number of patients presenting to the ED and
the urgency and complexity of their conditions; throughput
refers to delays in the process from patient admission to
discharge, hospitalization, or transfer, including issues such
as staff shortages, diagnostic delays, and consultation
bottlenecks; output involves barriers to patients’ departure
from the ED (3-6).

Patient-Related Factors

Patient-related factors contributing to ED overcrowding
encompass a wide range of dynamics stemming from
individuals’ healthcare utilization behaviors and health
conditions. A primary factor is patients’ preference for EDs
to address non-emergent conditions that could be managed
in primary care settings. This tendency is driven by
expectations of rapid service delivery (e.g., laboratory tests,
imaging, or prompt access to specialists), difficulties in
securing appointments, or the unavailability of primary care
services outside regular hours (7,8). This issue manifests as
both a patient-related and an external factor.

The inclination to use the ED as a primary care source,
particularly among individuals with chronic illnesses, limited
social support, or restricted access to alternative healthcare
services (often termed "frequent flyers"), leads to recurrent
visits, significantly exacerbating ED overcrowding (6,9).

The aging population, a consequence of demographic shifts,
is another key parameter directly influencing ED demand.
Older adults typically present with more complex health
issues and multiple comorbidities, resulting in longer ED
stays (10). Low health literacy, which leads patients to
perceive their health conditions as urgent even when they
are not medically necessary, further increases ED visits (7).
Additionally, some sources suggest that the high number of
accompanying persons brought by patients can negatively
impact ED workflow; crowded waiting areas may hinder
staff-patient communication and disrupt patient flow
processes (11).
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Systemic Factors
Systemic factors contributing to ED overcrowding stem from
structural and operational challenges within the healthcare
system’s hospital operations, playing a critical role in directly
affecting patient flow and resource management. Bed
access issues, commonly referred to as "access block," are a
primary contributor. Patients who require hospitalization
often remain in the ED due to the unavailability of suitable
inpatient beds, resulting in the extended use of ED beds and
limiting the department’s ability to accept new patients (1,
9, 12—14). Access block is often directly linked to inadequate
bed turnover within the hospital. Insufficient bed capacity
represents a broader systemic issue, particularly in intensive
care units and inpatient wards, where the number of
available beds fails to meet demand, disrupting patient flow
(23).
Staff shortages and suboptimal staff distribution further
complicate ED operations, constituting a fundamental
factor. The lack of sufficient personnel with the appropriate
skill levels in the ED and related units (e.g., consulting
physicians, nurses) impairs patient management and flow
(2,15,16). Misalighment between staff allocation and patient
volume results in service delivery disruptions, reflecting
strategic deficiencies in workforce planning (7). Diagnostic
and consultation delays represent another dimension of
systemic bottlenecks. Delays in diagnostic services, such as
laboratory and radiology, are coupled with challenges in
accessing specialist consultations, slow patient flow, and
extended treatment timelines (3,12,17).
Triage inefficiencies manifest as disruptions and delays in
patient prioritization processes, often associated with
inadequate staff training or the lack of standardized triage
protocols (4,18). Inadequate information systems hinder
patient tracking and resource management, with outdated
electronic health records potentially disrupting decision-
making processes (1,6,19). Hospital policies and protocols
constitute additional systemic factors; inflexible or
inadequate policies regarding discharge, hospitalization, and
patient transfers impede the optimization of patient flow
(15).

External Factors

External factors contributing to ED overcrowding originate
from healthcare system operations beyond the hospital or
from non-healthcare-related elements, indirectly shaping
overcrowding by increasing demand on the ED. Deficiencies
in public health and preventive services are a significant
contributor; shortcomings in the management and
prevention of chronic diseases lead to worsening health
conditions among individuals, increasing the frequency of ED
visits (20). This is particularly evident in populations where
conditions such as diabetes or hypertension are
inadequately managed, elevating the preventable burden on
EDs.

Socioeconomic factors play a critical role among external
contributors; low income levels and lack of health insurance
may drive certain populations to rely on EDs instead of
regular primary care services. This is directly linked to
inequities in healthcare access, with uninsured individuals or
those facing financial constraints often perceiving the ED as
a source of free care (21). Demographic shifts also
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significantly influence ED demand. For instance, migration
can strain healthcare infrastructure in newly settled areas,
where services may not keep pace with demand (20,22).
Seasonal variations, epidemics, and natural disasters
introduce predictable yet challenging periods of increased
ED utilization. Influenza outbreaks, heatwaves, pandemics
such as COVID-19, and post-disaster surges following
earthquakes or floods overwhelm system capacity,
exacerbating overcrowding and highlighting its ties to both
societal and systemic dynamics (5,9,16).

Weekends and holiday periods, when non-ED healthcare
services are closed or less accessible, often see an increase
in ED visits due to a lack of alternative care options. This
reflects a lack of continuity in the healthcare system,
intensifying pressure on EDs, particularly during public
holidays (10). Additionally, the closure or reduced capacity
of other hospitals or EDs in a region is a critical external
factor; such reductions redirect patient loads to remaining
EDs, concentrating demand (2,7). Environmental factors also
play a significant role; for example, inadequate
transportation infrastructure may limit access to primary
care, leading patients to EDs, which are often more
geographically accessible (9).

Factors contributing to ED overcrowding are summarized in
Table 1.

Measurement Methods and Scoring Systems

The objective assessment of ED overcrowding has been
made possible through various scoring systems developed
internationally, designed to support clinical decision-making
processes and evaluate the effectiveness of intervention
strategies (14). The most widely used tool, the National
Emergency Department Overcrowding Scale (NEDOCS),
calculates a score by integrating multiple parameters,
including the number of patients in the ED, waiting times,
the number of boarded patients awaiting hospitalization, the
number of patients requiring ventilators, and available bed
capacity. NEDOCS translates clinicians’ subjective
perceptions into a quantitative framework, enabling
standardized analysis of ED performance (14).

The Emergency Department Work Index (EDWIN) is another
index that measures workload within the ED. EDWIN
calculates workload per unit of time by considering factors
such as patient volume, staff capacity, and the distribution
of patients across triage categories (16,19). Additionally,
alternative approaches are also available in the literature.
The Community Emergency Department Overcrowding
Score (CEDOCS) is a tool designed to measure overcrowding
in community-based EDs, incorporating parameters specific
to local contexts (23). The Severely Overcrowded-
Overcrowded-Not Overcrowded Estimation Tool (SONET)
offers a simplified estimation method, categorizing
overcrowding levels into three tiers for rapid situational
assessment (23).

These measurement methods are indispensable for
understanding this complex issue in EDs, developing
effective interventions, and ultimately improving patient
care and the overall quality of healthcare services. For
instance, the NEDOCS score is particularly sensitive in
assessing the contribution of patient outflow factors, such as
boarding, to overcrowding, while EDWIN is more effective in
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evaluating staff-focused throughput processes (23).
However, these systems have limitations in providing a
standardized "gold standard"; their variability based on
hospital volume, patient population, and local healthcare
system dynamics raises questions about their universal
applicability.

Importance and Consequences of ED Overcrowding

ED overcrowding extends beyond compromising patient
care quality, presenting a multifaceted challenge to the
healthcare system with severe consequences. It threatens
patient safety, staff well-being, and overall system
efficiency, making it a global crisis that requires urgent
intervention (11,14). The impact on patient care is among
the most striking manifestations of overcrowding. Prolonged
waiting times increase the "left without being seen" rate by
up to 10% (24) and cause delays in treatment for emergent
conditions, elevating mortality and morbidity rates. For
example, in overcrowded EDs, antibiotic administration for
sepsis cases is delayed by 5 minutes for every 10% increase
in patient volume, increasing mortality risk (17,25). In critical
conditions such as myocardial infarction, a 30-minute delay
in treatment can increase mortality risk by up to 7.5% (26).
Furthermore, medical errors more than double due to ED
overcrowding (27), while patient satisfaction significantly
declines (5).

The impact on staff represents another critical dimension of
overcrowding. Excessive workload and stress contribute to
burnout among ED staff (5). In overcrowded EDs, staff job
satisfaction decreases, which leads to higher turnover rates
(7,8,28). These conditions create a vicious cycle that
indirectly affects patient care quality; stressed staff are more
prone to errors, further worsening clinical outcomes. At the
system level, ED overcrowding results in inefficient resource
utilization and a 10-15% increase in healthcare costs (7), as
well as delays in ambulance offloading (1). These disruptions
hinder patients’ access to healthcare services and jeopardize
system functionality. Consequently, the multifaceted threats
to patient safety, staff well-being, and healthcare system
efficiency underscore the need to understand the causes of
overcrowding, measure its effects, and develop effective
mitigation strategies. In this context, a deeper examination
of the clinical and financial consequences of ED
overcrowding emerges as a critical step in reshaping
healthcare policies.

Proposed Solutions and Intervention Strategies

Solutions to address ED overcrowding can be categorized
under three main headings: short-term, long-term, and
technologically innovative approaches. These strategies aim
to reduce overcrowding and improve patient care across a
broad spectrum, from optimizing existing resources to
addressing systemic challenges.

Short-Term Strategies

Short-term strategies focus on rapidly implementable
interventions to alleviate immediate or short-term pressure
on the ED. Fast-track systems streamline the evaluation and
treatment of low-acuity patients (e.g., green-coded cases) in
a dedicated area, staffed by experienced professionals such
as emergency medical technicians, nurses, general
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Factor category Subcategories
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Description

Patient-related Non-emergent conditions

Frequent ED use

Older population and comorbidities

Patient perception of urgency

Systemic Bed access issues
Staff shortages
Inefficient discharge processes
Diagnostic and consultation delays
External Limited primary care access

Socioeconomic factors
Seasonal factors and epidemics

Lack of specialist appointments

Patients seek ED care over primary care due to expectations of rapid service
delivery

Patients with chronic conditions or limited social support regularly utilize the
ED

Demographic shifts increase complex health issues, leading to prolonged ED
stays

Low health literacy prompts ED visits for low-acuity conditions

Boarding occupies ED beds, limiting space for new patients

Insufficient staff disrupts patient management, particularly during peak hours
Delayed discharges hinder bed turnover, interrupting patient flow

Challenges in accessing laboratory services and specialists slow patient flow

Lack of timely access drives patients to the ED, exacerbated by after-hours
restrictions

Low income and lack of insurance make the ED a primary care option
Influenza, COVID-19, and similar outbreaks cause sudden surges

Difficulty accessing specialists redirects patients to the ED

Table 1. Summary of factors contributing to ED overcrowding

practitioners, or specialists, thereby reducing waiting times
and improving patient flow (3,9,12,13). This approach
minimizes unnecessary delays. Similarly, team triage, which
involves a collaborative assessment by a physician and a
nurse, improves the accuracy and speed of patient
evaluations (3). Empowering triage nurses to initiate
diagnostic tests (e.g., X-rays, laboratory tests, ECGs) further
supports this process (4). Day units, designed for outpatients
requiring only short-term observation or treatment, prevent
these patients from being directed to the ED, thus reducing
the ED’s burden and preserving beds for critical cases (4).
Early discharge protocols, which encourage discharges
during morning hours, free up inpatient ward beds,
facilitating the transfer of ED patients awaiting
hospitalization.  When combined with full-capacity
protocols, redirecting boarded patients to alternative areas
temporarily further alleviates ED pressure (2).

Long-Term Strategies

Long-term strategies target the root causes of overcrowding
to provide sustainable relief. Improving access to primary
care services, particularly by strengthening after-hours care,
encourages patients to seek family physicians for non-
emergency conditions instead of the ED (7,9). As an
extension of this effort, urgent care centers offer an
alternative for acute but non-emergent health issues,
naturally reducing ED demand (29). Effective bed capacity
management optimizes hospital-wide bed allocation, while
specialty observation units separate patients requiring
short-term stays from the ED, mitigating boarding (8,12,13).
However, increasing ED bed numbers alone does not resolve
this issue (8,12,13). Strengthening long-term care services

ensures regular follow-up for patients with chronic diseases,
reducing ED dependency (7). An integrated healthcare
system establishes seamless coordination between the ED,
primary care, specialists, and public health services,
facilitating patient transfers and follow-up (4,7). Integrating
social services accelerates the discharge of patients with
complex social issues (1). Regional healthcare planning
balances the distribution of resources (e.g., staff, beds,
equipment) based on need, while staff training enhances
overcrowding management and communication skills,
supporting this system (4,7). Policy reforms, driven by
national goals and incentives, guide hospitals toward long-
term improvement (1,9,11). Collectively, these systemic
reforms strengthen the ED and establish lasting equilibrium.

Technological and Innovative Approaches

Technological and innovative approaches leverage modern
tools to reduce overcrowding and enhance efficiency.
Predictive and simulation models, powered by machine
learning and artificial intelligence, forecast patient flow,
enabling more effective resource planning (8,14).
Telemedicine provides remote consultations for non-
emergent conditions and facilitates post-discharge follow-
up, which reduces the number of ED visits (9,15,16). Patient
flow management centers coordinate bed allocation
through real-time monitoring, maintaining oversight of
system dynamics (9,15). Technologies such as Radio
Frequency lIdentification (RFID) streamline patient and
equipment tracking, identify overcrowded areas, and enable
targeted solutions, thus indirectly alleviating pressure
(2,5,19). These innovations highlight the potential of
technology in ED management. The success of all these
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strategies depends on their adaptation to the unique
conditions of each ED; sustained improvement requires the
consistent implementation of this holistic framework.

Altun et al.
Proposed solutions and intervention strategies are
summarized in Table 2.

Strategy type Interventions Objective
Short-term Fast-track Reduce waiting times
Early discharge Free up inpatient ward beds
Improved ambulance turnaround Shorten ambulance return-to-service times
Patient Redirection Divert non-emergent cases to primary care
Long-term Enhanced primary care access Reduce non-emergent ED visits
Urgent care centers Address acute but non-emergent demand
Bed capacity management Mitigate boarding
Long-term care services Reduce chronic patient burden
Technological and innovative Telemedicine Alleviate non-emergent visits

Artificial intelligence and simulation models

Tracking technologies

Mobile applications

Optimize patient flow

Develop solutions for overcrowded areas

Prevent unnecessary visits

Table 2. Summary of proposed solutions and intervention strategies

Literature Gaps and Future Research Directions

The applicability of scoring systems used to measure ED
overcrowding is frequently debated, with conflicting findings
regarding the consistency and validity of tools such as the
NEDOCS and the EDWIN. Altun et al. (14) note that NEDOCS
is strongly influenced by prolonged hospitalization times,
which complicates its standardization, while Ilhan et al. (28)
report that it is unsuitable for university hospitals. Wang et
al. (30) highlight NEDOCS’s limitations in high-volume EDs,
and Phillips et al. (23) point to its inadequacy in low-volume
EDs. Conversely, Improta et al. (19) suggest that NEDOCS
may outperform EDWIN in severe overcrowding scenarios.
These discrepancies underscore the absence of a universal
gold standard and the variability of these scores based on
factors such as hospital volume, patient population, and
external conditions (e.g., pandemics). This highlights the
need for standardized, validated measurement tools tailored
to diverse ED types and contexts. Multicenter validation
studies and research examining the correlation of NEDOCS,
EDWIN, and other scoring systems with clinical outcomes are
warranted.

The economic and clinical impacts of interventions targeting
ED overcrowding remain underexplored. Oredsson et al., in
their systematic review, indicate that studies provide limited
data on patient safety or cost-benefit analyses (3), while
Darraj et al. emphasize that existing reviews focus primarily
on causes and solutions, with insufficient examination of the
clinical consequences of treatment delays, particularly in
emergent conditions such as sepsis or myocardial infarction
(17). Additionally, Butun et al. report that research on
reasons for ED utilization is predominantly conducted in
high-income countries, with low- and middle-income
countries underexplored due to differences in healthcare
systems and cultural norms (7). Furthermore, while reasons
for patients’ preference for EDs (e.g., perceived urgency, 24-
hour access, expectations of rapid service) are noted,
behavioral factors and the influence of social networks on
overcrowding have not been thoroughly investigated.
Similarly, the psychological effects of ED overcrowding on
staff (e.g., burnout, stress, job satisfaction) and the
effectiveness of interventions to mitigate these impacts
remain inadequately studied. Future research designed to
address these gaps is essential (Table 3).

Anatolian J Emerg Med 2025;8(2):94-100. https://doi.org/10.54996/anatolianjem.1684632. 98



https://doi.org/10.54996/anatolianjem.1684632

ED Overcrowding: A Scoping Review

Gap area

Description

Altun et al.

Research recommendation

Applicability of scoring systems

Lack of cost-benefit analyses

Research addressing inequities

Examination of treatment delays

Low- and middle-income countries

Behavioral and social influences

Lack of a gold standard and variability based on
hospital conditions

Uncertain economic and safety impacts of
interventions

Perspectives of vulnerable groups are overlooked

Insufficient emphasis on the clinical outcomes of
delays

Research focuses on high-income countries.

Patient preferences and societal factors are

Multicenter validation and correlation with clinical
outcomes

Cost-effectiveness and patient safety analyses

Evaluations of interventions to reduce inequities

Systematic review of causes and consequences of
delays

Contextual and actionable solution exploration

Demand management strategies informed by

underexplored

behavioral sciences

Table 3. Literature gaps and research recommendations

Conclusion

ED overcrowding is not merely a healthcare delivery issue
but a global crisis with multidimensional impacts on patient
safety, clinical outcomes, staff well-being, and healthcare
system sustainability. Its causes span a broad spectrum,
from individual patient behaviors to systemic operational
inefficiencies, external societal conditions, and resource
constraints, with these dynamics mutually influencing one
another. Analyses clearly demonstrate the contributions of
patient-related, systemic, and environmental factors to
overcrowding. Proposed solutions range from short-term
interventions (e.g., fast track, early discharge) to long-term
strategies (e.g., improved primary care access, bed
management) and technological innovations (e.g., artificial
intelligence, telemedicine). Notable gaps include
inconsistencies in scoring systems used to assess
overcrowding, a lack of cost analyses, and a scarcity of
research in low-income countries.

Effectively managing ED overcrowding, enhancing patient
safety, and ensuring the sustainability of the healthcare
system require concerted efforts from clinical, academic,
and policy sectors. This can be achieved not only by
optimizing existing resources but also through the
coordinated implementation of systemic reforms and
innovative strategies.
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	ABSTRACT
	Aim: This study aims to evaluate work-related anxiety among sixth-year medical students in the emergency department (ED), identify associated factors, and analyze their relationship with anxiety levels.
	Material and Methods: This cross-sectional survey study was conducted following approval from the ethics committee. Data were collected via the Emergency Department Work Anxiety Questionnaire (EDWAQ) and State-Trait Anxiety Inventory (STAI TX-2) and t...
	Results: A total of 151 sixth-year medical students participated in the study. The mean STAI TX-2 score was 44.7 ± 9.1, indicating moderate anxiety. Female students reported higher trait anxiety than males (p=0.002). The main anxiety triggers were fea...
	Amaç: Bu çalışmada, tıp fakültesi 6.sınıf öğrencilerinin acil serviste çalışma anksiyete düzeylerinin değerlendirilmesi, acil serviste anksiyeteyle ilişkili olabilecek faktörlerin belirlenmesi ve bu faktörlerle anksiyete düzeyi arasındaki ilişkinin in...
	Gereç ve Yöntemler: Kesitsel tasarımlı bu anket çalışması, etik kurul onayı sonrasında yürütülmüştür. Veriler, Acil Serviste Çalışma Kaygı Anketi (ASÇKA) ve Durumluk-Sürekli Kaygı Ölçeği (STAI TX-2) kullanılarak çevrimiçi toplanmış ve gerekli analizle...
	Bulgular: Çalışmaya 151 6.sınıf tıp öğrencisi katılmıştır. Katılımcıların ortalama STAI TX-2 puanı 44,7 ± 9,1 olup, orta düzeyde sürekli kaygıyı göstermektedir. Kadın öğrenciler, erkeklere kıyasla daha yüksek sürekli kaygı bildirdi (p=0,002). Acil ser...
	Sonuç: Altıncı sınıf tıp öğrencilerinin kaygı düzeyi orta seviyede olup, kadınlar daha yüksek kaygı bildirdi. Acil servis stajı, genel kaygıyı değiştirmezken, bazı klinik becerileri geliştirdi. Şiddet görme korkusu acil serviste başlıca anksiyete kayn...
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	ABSTRACT
	Aim: Excluding or confirming pulmonary embolism in the emergency department requires an effective and rapid strategy. The D-dimer cut-off value adjusted for age and clinical probability has been determined in prospective studies, allowing safe exclusi...
	Material and Methods: This retrospective study used data from patients who underwent D-dimer testing between January 1, 2009, and December 31, 2019, in a tertiary hospital ED. Patients with an interval between two D-dimer results of 30 days to 1095 da...
	Results: The median age of the 358 patients included in the study was 61 years, and 60.6% were female. If the previous D-dimer value was above the normal value, the odds of an elevated index value increased 4.170-fold. In addition, If the previous D-d...
	Conclusion: In patients with previously elevated D-dimer values within the past three years, the new D-dimer value is likely to be high. In such cases, performing advanced diagnostic tests instead of waiting for the test results may save time.
	Amaç: Acil serviste pulmoner emboliyi dışlamak veya doğrulamak etkili ve hızlı bir strateji gerektirir. Daha önceki prospektif çalışmalarda; yaş ve klinik olasılık için ayarlanmış D-dimer kesme değerleri belirlenmiştir ve daha fazla hastayı güvenli bi...
	Gereç ve Yöntemler: Bu çalışma, üçüncü basamak bir hastanenin acil servisinde 01.01.2009-31.12.2019 tarihleri arasında, D-dimer değerleri bakılan hastaların verileriyle retrospektif olarak yapılmıştır. İki D-dimer sonucu arasındaki süre 30 gün ile 109...
	Bulgular: Çalışmaya dahil edilen 358 hastanın median yaşı 61 yıl olup, %60,6'sı kadındı. Önceki D-dimer değeri normal değerden yüksek ise, indeks D-dimer değerinin de yüksek olma olasılığı 4,170 kat daha fazla bulundu. Ayrıca, önceki D-dimer değeri 1....
	Sonuç: Son üç yıldır D-dimer değerleri sınır değerin üstünde olan hastalarda yeni D-dimer değerinin yüksek olma olasılığı yüksektir. Bu gibi durumlarda test sonuçlarını beklemek yerine ileri tanı testleri yapmak zamandan tasarruf sağlayabilir.
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	ABSTRACT
	Aim: Effective risk stratification is essential for patients with acute ST-elevation myocardial infarction (STEMI) to enable timely and appropriate interventions. Liver dysfunction has emerged as a significant predictor of poor cardiovascular outcomes...
	Material and Methods: This retrospective study was conducted at Mugla Training and Research Hospital from July 2019 to January 2021. It included adult STEMI patients diagnosed per the European Society of Cardiology criteria. The primary outcome was 28...
	Results: Among 237 patients, 8.4% (n=20) died within 28 days. Non-survivors had significantly higher MELD-XI scores (10.72 vs. 9.44, p<0.001) and lower left ventricular ejection fractions (LVEF) (35% vs. 50%, p<0.001). A MELD-XI score threshold of 9.7...
	Amaç: Akut ST-elevasyonu miyokard infarktüsü (STEMI) hastalarında etkili risk stratifikasyonu, zamanında ve uygun müdahalelerin yapılabilmesi için kritik öneme sahiptir. Karaciğer fonksiyon bozukluğu, kötü kardiyovasküler sonuçların güçlü bir prediktö...
	Gereç ve Yöntemler: Bu retrospektif çalışma, Temmuz 2019 ile Ocak 2021 tarihleri arasında Muğla Eğitim ve Araştırma Hastanesi'nde gerçekleştirilmiştir. Çalışmaya, Avrupa Kardiyoloji Derneği kriterlerine göre tanı almış yetişkin STEMI hastaları dâhil e...
	Bulgular: Çalışmaya dâhil edilen 237 hastadan %8,4’ü (n=20) 28 gün içinde hayatını kaybetmiştir. Ölen hastaların MELD-XI skorları (10,72 vs. 9,44, p<0,001) ve sol ventrikül ejeksiyon fraksiyonları (LVEF) (35% vs. 50%, p<0,001) anlamlı şekilde daha yük...
	Sonuç: MELD-XI skoru, acil servislerde STEMI hastalarında 28 günlük mortalite riskini tahmin etmek için değerli bir prognostik araçtır. Karaciğer ve böbrek fonksiyonlarını göz önünde bulundurarak yapılan değerlendirmeler, geleneksel risk stratifikasyo...
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	ABSTRACT
	Aim: This study aimed to analyze the demographic, etiological, and clinical characteristics of acute poisoning cases, along with 10-year trends, in patients presenting to a tertiary emergency department in the Eastern Black Sea Region of Türkiye.
	Material and Methods: This retrospective, cross-sectional study included 1811 patients aged over 17 years who were diagnosed with intoxications between 2007 and 2016. Data were collected from the emergency department database. Key variables included d...
	Results: Of 505,525 emergency department visits, 0.4% (n=1811) were due to intoxications, predominantly involving females (63.1%) and individuals aged 17–24 years (50.0%). Suicide attempts accounted for 60.7% of cases, with 44.6% of these patients hav...
	Amaç: Bu çalışma, Türkiye'nin Doğu Karadeniz Bölgesi'nde yer alan bir üçüncü basamak acil servisine başvuran akut zehirlenme vakalarının demografik, etiyolojik ve klinik özelliklerini ve 10 yıllık eğilimlerini analiz etmeyi amaçlamıştır.
	Gereç ve Yöntemler: Bu retrospektif, kesitsel çalışmada, 2007-2016 yılları arasında zehirlenme tanısı alan 17 yaş üstü 1811 hasta incelenmiştir. Veriler acil servis veri tabanından toplanmıştır. Demografik veriler, zehirlenme etkenleri, klinik bulgula...
	Bulgular: 505.525 acil servis başvurusunun %0,4’ü (n=1811) zehirlenmeler nedeniyle olmuş ve vakaların çoğunluğu kadınlar (%63,1) ve 17-24 yaş grubundaki kişilerden (%50,0) oluşmuştur. Vaka sayısının %60,7’si intihar girişimleri ile ilişkili bulunmuş, ...
	Sonuç: Bu çalışma, on yıllık süreçte zehirlenme etkenlerindeki önemli değişikliklere dikkat çekmektedir; parasetamol kullanımındaki artış ve amitriptilin zehirlenmelerindeki azalma bunlara örnek olarak verilebilir. Bulgular, bölgeye özgü epidemiyoloji...
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	ABSTRACT
	Aim: Psychiatric disorders are characterized by significant impairments in cognition, emotion, and behavior, with a global prevalence of 29.2%. While these disorders are widespread, they are also commonly encountered as pre-hospital emergencies. The i...
	Material and Methods: This retrospective cross-sectional study analyzed data from patients who received emergency services for emergent psychiatric conditions between 2018 and 2023. The data were collected from the "Emergency Health Automation System"...
	Results: Ambulance calls steadily increased from 2018 to 2021, followed by a decline in 2022 and 2023. Psychiatric emergencies were at their lowest in 2020 but rose again in 2021 and 2022. The majority of psychiatric emergencies consisted of acute beh...
	Amaç: Psikiyatrik bozukluklar, biliş, duygu ve davranışta belirgin bozulmalarla karakterize olup, küresel prevalansı %29,2'dir. Bu bozukluklar yaygın olmakla birlikte, hastane öncesi acil durumlar arasında da sıkça karşılaşılmaktadır. Psikiyatrik acil...
	Gereç ve Yöntemler: Bu retrospektif kesitsel çalışmada, 2018-2023 yılları arasında psikiyatrik durumlar için acil sağlık hizmeti alan hastaların verileri incelenmiştir. Veriler, "Acil Sağlık Otomasyon Sistemi" (ASOS) üzerinden toplanmış ve sosyodemogr...
	Bulgular: Ambulans çağrıları 2018’den 2021’e kadar düzenli bir artış göstermiş, 2022 ve 2023 yıllarında ise azalma kaydedilmiştir. Psikiyatrik acil durumlar 2020 yılında en düşük seviyede görülmüş, ancak 2021 ve 2022’de yeniden artış göstermiştir. Psi...
	Sonuç: Hastane öncesi sağlık hizmetlerinde psikiyatrik acil durum vakalarında belirgin bir artış gözlemlenmiştir. Vakaların çoğu düşük öncelikli olarak sınıflandırılmış olsa da elde edilen bulgular, hastane öncesi alanda çalışan sağlık personelinin ps...
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	ABSTRACT
	Aim: Assessing the level of satisfaction among parents in paediatric emergency departments (PED) is important in determining whether healthcare providers are meeting parents’ needs and expectations. Understanding the factors that influence parents’ sa...
	Material and Methods: This study is a descriptive cross-sectional study. Participants were parents who visited the PED of Mardin Training and Research Hospital in Mardin, Turkey. The study included 619 parents. A convenience sampling was used to recru...
	Results: The results show that the satisfaction scores of illiterates were found to be higher than those of secondary school, high school, and undergraduate graduates (p<0.05). The results showed that there were statistically significant differences i...
	Amaç: Çocuk acil servislerde ebeveynler arasındaki memnuniyet düzeyinin değerlendirilmesi, sağlık hizmeti sunucularının ebeveynlerin ihtiyaç ve beklentilerini karşılayıp karşılamadığını belirlemede önemlidir. Ebeveynlerin çocuk acil servislerde hemşir...
	Gereç ve Yöntemler: Bu çalışma tanımlayıcı kesitsel bir çalışmadır. Katılımcılar, Türkiye'de Mardin ilinde Mardin Eğitim ve Araştırma Hastanesi çocuk acil servisi ziyaret eden ebeveynlerdi. Çalışma 619 ebeveyn ile tamamlanmıştır. Katılımcıların çalışm...
	Bulgular: Sonuçlar, okuryazar olmayanların memnuniyet puanlarının ortaokul, lise ve lisans mezunlarına göre daha yüksek olduğunu göstermektedir (p<0,05). Sonuçlar, çocuğun çocuk acil serviste aldığı bakımdan memnuniyet, çocuğa tedavi ve bakım için ayr...
	Sonuç: Ebeveynlerin çocuk acil serviste hemşirelik bakımından memnuniyet düzeyleri düşüktü. Bu çalışma, ebeveyn memnuniyetinin artırılması için hemşirelik uygulamalarının niteliğinin artırılmasını önermektedir.
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	ABSTRACT
	Emergency department (ED) overcrowding occurs when healthcare demand exceeds available resources, significantly impairing the quality of patient care and the efficiency of the healthcare system. This review comprehensively analyzes the definition, cau...
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