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Introduction

Emergency medical services (EMS) are essential for providing 

timely care to individuals facing life-threatening conditions. 

Ambulance systems, a critical component of EMS, are designed 

to ensure rapid response and transportation to appropriate 

healthcare facilities. However, the misuse of ambulance services 

for non-emergency situations has become a significant concern 

worldwide [1-3]. 

Inappropriate use of ambulance systems includes calls for 
minor ailments, transportation convenience, or non-urgent 
medical needs that could be addressed through primary care or 
outpatient services [4]. Such misuse leads to delayed response 
times for critical cases, unnecessary financial burdens on 
healthcare systems, and increased workload for EMS personnel, 
potentially resulting in burnout and decreased efficiency. 
Studies have shown that inappropriate ambulance use accounts 
for a substantial percentage of total ambulance use in various 
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countries, including the United States (USA), Canada, Sweden, 
and England [5]. Understanding the factors contributing to 
this problem is essential for developing effective interventions. 
These factors may include lack of public awareness about 
appropriate EMS use, limited access to primary care services, 
and perceptions of ambulance services as a free or easily 
accessible resource. Research indicates that socioeconomic 
characteristics of users are related to ambulance misuse or 
overuse [5].

Despite numerous steps being taken to address this issue, 
there remains a significant need for scientific studies that 
shed light on the misuse of ambulance services. While EMS are 
rapidly advancing in our country, a review of the literature, 
reveals that the number of scientific studies on this topic is 
quite limited [5-8].

This study aimed to assess patient outcomes, including 
hospitalization, discharge, and mortality, among individuals 
transported to the emergency department (ED) by 
ambulance services. Additionally, we sought to evaluate the 
appropriateness of ambulance utilization in these cases.

Materials and Methods

Ethical Approval 

This study was approved by the Bakırköy Dr. Sadi Konuk 
Training and Research Hospital Ethics Committee (approval 
number: 2015/14/21, date: 31.08.2015). All procedures were 
conducted in accordance with ethical guidelines and the 
principles of the Declaration of Helsinki.

Written informed consent was obtained from all patients 
included in the study. For patients who were unable to provide 
consent themselves (i.e., individuals under 18 years of age or 
those with clinically inadequate general condition), written 
consent was obtained from their legal guardians.

Study Population and Design

This prospective study included patients aged 14 years and 
older who were brought to the Emergency Medicine Clinic of 
Bakırköy Dr. Sadi Konuk Training and Research Hospital by 
ambulance teams between September 1, 2015, and September 
30, 2015. Patients under the age of 14 brought in for non-
traumatic complaints, patients presenting with pregnancy-
related complaints, patients with isolated extremity trauma 
treated directly by the orthopedic department, and patients 
transferred from another facility with a prior diagnosis via 
transfer ambulance were excluded from the study. Patient 
information was obtained from transfer forms, ED records, 
discharge summaries, and the hospital information system 
database.

Data Collection

Data on patients brought in by ambulance, including 
name, age, date and time of arrival, reasons for emergency 

ambulance requests, physical examination findings, and vital 
signs recorded by the ambulance teams, were documented 
in the study form. Final diagnoses, discharge methods, and 
discharge date and time were retrieved from ED files and 
the hospital information system. Data were categorized and 
recorded in Microsoft Office Excel 2007 (Microsoft Co., New 
York, USA). Patient demographic information, including gender 
and age, was obtained from the hospital information system. 
Patient ages were analyzed in groups. 

Pupil examination results were categorized as normal, miotic, 
mydriatic, non-reactive, anisocoric, or fixed and dilated. 
Glasgow Coma Scale (GCS) scores were recorded and grouped as 
mild (score 14-15), moderate (score 9-13), and severe (score 3-8). 
Skin findings were classified as normal, pale, cyanotic, moist, 
dry, or hyperemic. Mean arterial pressures were calculated 
with the formula [systolic + (2 × diastolic)]/3. Pulse rates were 
categorized as bradycardia (<60 bpm), normal (60-100 bpm), 
or tachycardia (>100 bpm). Respiratory rates were grouped 
as bradypnea (0-11 n/minute), normal (12-24 n/minute), or 
tachypnea (≥25 n/minute).  Final diagnoses and discharge 
outcomes were obtained from the hospital information system 
and categorized as discharge, ward admission, intensive care 
admission, treatment refusal, unauthorized leave, or death.

Statistical Analysis

The data utilized in the study were analyzed using the 
SPSS 16.0 for Windows® statistical software package (IBM 
Inc., Chicago, IL, USA). The normality of the distribution of 
continuous variables was assessed using the one-sample 
Kolmogorov-Smirnov test; after which parametric and non-
parametric tests were applied as appropriate. For comparisons 
between groups, the t-test and Mann-Whitney U test were 
used, while the Wilcoxon signed-rank test was applied for 
within-group comparisons. For categorical variables, Pearson’s 
chi-square test, one-sample chi-square test, and Fisher’s exact 
test were employed. Descriptive statistics included minimum 
and maximum values, arithmetic mean ± standard deviation 
for continuous variables, and frequencies and percentages 
for categorical data. A p-value of <0.05 was considered the 
threshold for statistical significance

Results

In our study covering September 2015, a total of 17,997 patients 
presented to our ED, of whom 793 were transported by EMS 
ambulances. The proportion of patients brought in by EMS 
to the total patient population was found to be 4.4%. Among 
the 793 patients included in the study, 60.4% (n=479) were 
male, and 39.6% (n=314) were female, resulting in a male-to-
female ratio of 1.5:1 (p<0.001). The mean age of the patients 
was 53.9±23.16 years. The mean age of male patients was 
49.24±22.75 years, while the mean age of female patients was 
61.1±21.94 years. When assessing age groups, patients aged 
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18-65 years comprised 56.8% (n=451) of the presentations. It 
was observed that only 2.4% of the patients arrived by private 
healthcare emergency ambulances.

An analysis of the characteristics of the cases revealed that 
24.3% (n=193) were forensic cases. By analyzing patient 
admissions by 8-hour time periods, the busiest period was 
identified as the evening hours (16:01-00:00), accounting for 
42.0% (n=333) of admissions. When evaluating the presenting 
complaints, vital signs, clinical conditions, and distribution 
of patients by their admission rooms, it was found that the 
proportion of critical patients taken to the T1 room was 48.1% 
(n=383) (Table 1).

We also examined the physical examination findings and 
vital signs of the patients, based on their clinical conditions, 
admitted to triage rooms. When evaluating pupil reactions, 
it was found that 95.1% of the patients (n=754) had normal 
reactions, 1.3% (n=10) were miotic, 2.0% (n=16) were mydriatic, 
1.0% (n=8) were anisocoric, 0.4% (n=3) were non-reactive, and 
0.3% (n=2) had fixed dilated pupils. Among the 793 patients 

with recorded skin findings in our ED, 84.7% (n=672) had 
normal findings, 5.9% (n=47) were pale, 3.9% (n=31) were 
moist, 0.3% (n=2) were hyperemic, 0.5% (n=4) were icteric, 
2.0% (n=16) were cyanotic, and 2.6% (n=21) were dry (Table 2).

The GCS scores were categorized as mild (14-15), moderate (9-
13), and severe (≤8), and a comparative analysis was conducted 
between the GCS values assessed by EMS teams and those 
determined in our ED. Among patients classified as having 
severe GCS scores in the ED, 75% (n=21) were also categorized 
as “severe” by the EMS teams, while 10.7% (n=3) were assessed 
as “moderate” and 14.3% (n=4) as “mild.” For patients classified 
as having moderate GCS scores in the ED (n=35), 11.4% (n=4) 
were evaluated as “severe,” 42.9% (n=15) as “moderate,” and 
45.7% (n=16) as “mild” by EMS teams. Of the 611 patients 
categorized as having mild GCS scores in the ED, 95.7% (n=585) 
were similarly classified as “mild” by EMS teams, while 4.3% 
(n=16) were categorized as “moderate.” Notably, none of the 
patients classified as “mild” in the ED were assessed as “severe” 
by EMS teams. The observed discrepancies in GCS classifications 
between EMS teams and the ED were statistically significant 
(p<0.001, κ=0.566) (Table 3).Table 1. Baseline characteristics of patients 

Baseline characteristics  n (%)

Age (years)

     0-18 years 37 (4.8)

     19-64 years 451 (56.8)

     ≥65 years 305 (38.4)

Ambulance agency

     Public emergency medical services 774 (97.6)

     Private healthcare 19 (2.4)

Emergency department arrival time

     00.01-08:00 157 (19.8)

     08:01-16:00 303 (38.2)

     16:01: 24:00 333 (42.0)

Triage

1 383 (48.3)

2 220 (27.7)

3 133 (16.8)

4 53 (6.7)

5 4 (0.5)

Table 2. Distribution of physical examination findings

Physical examination findings n (%)

Pupillary reflexes

   Normal 754 (9.2)

   Miotic 10 (1.3)

   Mydriatic 16 (2.1)

   Anisocoric 8 (1.2)

   Non-reactive 3 (0.1)

   Fixed dilated 2 (0.1)

Skin findings

   Normal 672 (84.7)

   Pale 47 (5.9)

   Moist 31 (3.9)

   Hyperemic 2 (0.3)

   Icteric 4 (0.5)

   Cyanotic 16 (2.0)

   Dry skin 21 (2.6)

Table 3. Comparison of the distribution of patients according to GCS according to EMS-ED

Mild
Distribution of patients according to ED triage

Total
Moderate Severe

Distribution of patients according to 
EMS triage

Mild 21 (75.0) 4 (11.4) 0 25 (3.7)

Moderate 3 (10.7) 15 (42.9) 26 (4.3) 44 (6.5)

Severe 4 (14.3) 16 (45.7) 585 (95.7) 605 (89.8)

Total 28 (4.2) 35 (5.2) 611 (90.6) 674 (100)

GCS: Glasgow Coma Scale, EMS: Emergency medical services, ED: Emergency department

https://link.springer.com/chapter/10.1007/978-981-97-0138-4_7
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The respiratory rates, mean arterial pressures, and pulse rates 
of patients brought to our ED by emergency ambulances were 
evaluated. The average respiratory rate of all patients was 
19.47±5.51 breaths per minute, the average mean arterial 
pressure measured in the ED was 92.25±18.28 mmHg, and  
the average pulse rate was 87.06±19.74 beats per minute.  
It was found that 85.9% (n=681) of the patients had a respiratory 
rate between 12 and 20 breaths per minute. Additionally, 

42.4% (n=381) were normotensive, and 72.2% (n=596) had a 
pulse rate within the normal range (Table 4).

When we examined the wards to which patients brought to 
the ED by ambulances were admitted, it was observed that 
67.3% (n=534) of the patients were discharged from the ED, 
12.0% (n=95) were admitted to the intensive care unit (ICU), 
and 15.9% (n=126) were admitted to inpatient wards (Table 5).

Discussion

In our study, the proportion of patients presenting to the ED via 
ambulance was found to be 4.4%. In similar studies conducted 
in Türkiye, this rate was reported to range between 1.3% and 
4.0% [9-11]. While our data align with national figures, studies 
conducted abroad have shown higher rates of ambulance 
usage. A 2003 study in the USA reported that 14% of 114 million 
ED visits were made by ambulance [3]. Similarly, Nawar et al. 
in a 2005 study, stated that 15.5% of ED visits were ambulance 
arrivals [12]. ED visits and the number of emergency surgical 
procedures performed in Türkiye are steadily increasing 
[13,14]. The lower rates observed in Türkiye compared to 
the USA and European countries might be attributed to non-
emergency patients frequently using emergency services for 
free, unscheduled healthcare.

When examining the age distribution of patients brought in by 
ambulance, we found that the majority (56.8%) were in the 18-
65 age group. Kıdak et al. [15] reported in their study that 26.7% 
of all ambulance transports involved patients aged 65 and 
older. Similarly, Nur et al. [16] found that 22.2% of emergency 
calls to the 112 ambulance service involved patients aged 65 
and older. Yurteri et al. [17], in their study conducted in Bursa, 
reported that patients aged 60 and older constituted 48% of 
ambulance arrivals. Victor et al. [18], in a London-based study, 
stated that 40% of all ambulance calls were made by patients 
aged 60 and older. Our data align with the literature.

In our study, the average respiratory rate was 19.47±5.51 
breaths per minute. Özüçelik et al. [19], in their study 
comparing Hospital Admission Triage System and Emergency 
Severity Index triage systems, calculated the average 
respiratory rate as 17.3±12.99. The mean arterial pressure in 
our study was 92.25±18.28 mmHg, while Özüçelik et al. [19] 
reported it as 86.8 mmHg. The average pulse rate in our study 
was 87.06±19.74 beats per minute, compared to 88.6±16.62 
reported by Özüçelik et al. [19]. Evaluations in non-physician-
staffed ambulances, as well as rapid on-site examinations, 
are prone to errors and changes in clinical findings during 
transport to the ED should be considered. Thus, vital signs and 
examinations performed by EMS teams should be conducted 
with greater precision. Moreover, patients should undergo 
detailed examinations upon arrival at the ED, and these should 
be repeated periodically. Additionally, derived severity scores 
can be utilized to assess patients’ conditions [20,21].

Table 4. Distribution of patients based on vital parameters

Vital parameters n (%)

Respiratory rate

Bradipne (0-11) 12 (1.5)

Normal (12-20) 681 (85.9)

Takipne (≥20) 100 (12.6)

Mean arterial pressures

Hypotensive 65 (8.2)

Normotensive 336 (42.4)

Slightly elevated 246 (31.0)

High 94 (11.9)

Very high 52 (6.5)

Pulsa rate (n/dk)

No pulse 1 (0.1)

Bradycardic (<60 bpm) 42 (5.3)

Normal (60-100 bpm) 596 (75.2)

Tachycardic (>100 bpm) 154 (19.4)

Table 5. Distribution of patients based on emergency 
department outcomes

ED outcomes n %

Discharged 534 67.3

ICU admission 100 12.6

Exitus 8 1.0

DAMA from the ED 27 3.4

Inpatient admission 126 15.9

Internal medicine 31 3.9

Neurosurgery 6 0.8

Gastroenterology 11 1.4

Urology 4 0.5

Neurology 14 1.8

Orthopedics 25 3.2

Cardiovascular surgery 4 0.5

General surgery 21 2.6

Pulmonology 3 0.4

Thoracic surgery 1 0.1

Otolaryngology 1 0.1

DAMA: discharge against medical advice, ED: Emergency department, ICU: 
Intensive care unit
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In our study, 67.3% of the patients brought in by ambulance 
were discharged, 27.2% were admitted, and 1.0% died. Of 
those admitted, 44.2% were placed in ICUs, and 55.8% were 
admitted to inpatient wards. Önge et al. [22] reported that 
74.9% of patients brought to the ED via ambulance were 
discharged after evaluation and treatment, while 24.1% were 
admitted; of these, 61.1% were placed in ICUs and 38.9% in 
inpatient wards. Similarly, Çelik et al. [11] reported that 87.2% 
of ambulance patients were discharged, 0.8% died, and 11.9% 
were admitted; of those admitted, 34.5% were placed in ICUs 
and 65.5% in inpatient wards. Kılıçaslan et al. [23] found that 
86.2% of patients were discharged from the ED, 12.5% were 
admitted, 0.8% refused treatment, and 0.3% died.

Tanrıkulu et al. [24] reported admission rates of 42.3% to 
internal medicine wards, 47.5% to surgical wards, and 10.2% 
to ICUs. Among patients admitted to internal medicine 
wards, 33.2% were in cardiology, 19.5% in neurology, and 
13% in general internal medicine. For surgical wards, 25.5% 
were in general surgery, 23.8% in orthopedics, and 16.2% 
in neurosurgery. Kılıçaslan et al. [23] reported that the 
departments with the highest admission rates were cardiology 
(21.0%), internal medicine (15.1%), and orthopedics (11.2%).

In our hospital, which employs a complaint-based five-level 
triage system (T1, T2, T3, T4, T5), 48.3% of patients brought 
in by ambulance were admitted to the T1 room, 27.7% to the 
T2 room, 16.8% to the T3 room, 6.7% to the T4 room, and 
0.5% (n=4) to the T5 room. Aydın et al. [25], using a three-
level triage system, reported that 16.5% of patients fell into 
the “critical” (T1) category, 21.2% into “urgent” (T2), and 62.3% 
into “non-urgent” (T3). Çevik et al. [26] classified 24.34% of 
ED patients into the green area, 75.20% into the yellow area, 
and 0.47% into the red area, based on urgency. A Danish study 
conducted in 2013 reported that, based on four months of 
data, 32.9% of emergency patients were in the green area (T4), 
39.7% in the yellow area (T3), 26.9% in the orange area (T2), 
and 0.4% in the red area (T1) [27]. Kılıçaslan et al. [21] using 
a three-level triage system found that 10.4% of patients were 
in T1, 42.3% in T2, and 47.2% in T3. Esmailian et al. [28] in a 
study comparing five-level triage systems reported that 1.8% of 
patients were admitted to T1, 24.0% to T2, 68.1% to T3, 4.5% 
to T4, and 1.7% to T5. It has been reported that triage codes 
influence physicians’ approach to patients in the ED [29]. We 
believe that the variation in data reported in the literature is 
due to the use of different triage systems, including two-level, 
three-level, four-level, and five-level systems.

Study Limitations

This study was conducted at a single center. Patients under the 
age of 14 with non-traumatic complaints, those with pregnancy-
related complaints, and those with isolated extremity trauma 

directly admitted followed up in the orthopedics department 
were excluded from the study because they were admitted to 
different departments and their data were unavailable.

Conclusion

In our study, it was determined that the vast majority of 
patients presenting to the ED via ambulance had normal 
physical examinations and vital signs. Additionally, most of 
these patients were discharged from the ED.
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