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ABSTRACT

BACKGROUND: This study aims to evaluate the accuracy and quality of prehospital assessments and preliminary diagnoses made
by Emergency Medical Services (EMS) providers compared to the final diagnoses given by Emergency Department physicians in a
metropolitan area.

METHODS: This retrospective observational study utilized records from the Yenimahalle EMS Command Center in Ankara, Tiirkiye,
from January |, 2021, to December 31, 2022. Data were recorded as cases rather than individual patients, with repeated EMS admis-
sions counted separately. Cases were categorized by EMS call time, reasons for EMS requests, age, gender, nationality, and weekday of
hospital arrival to assess socioeconomic impacts and congestion patterns. The study included 2.528 pediatric cases, excluding patients
aged 18 and older, those who refused EMS transfer, and cases resolved at the scene. Data analysis was conducted using IBM SPSS 27.0,
with statistical significance set at p<0.05.

RESULTS: The study included 2.528 cases. The data revealed that EMS providers had an average of 9.9£4.7 years of experience. In
1.839 cases (72.7%), the EMS provider was female, and in 689 cases (27.3%), the EMS provider was male. Patients had an average age
of 9.2+5.8 years, with 1.173 (46.4%) being female and 1.355 (53.6%) being male. Preliminary diagnosis accuracy was higher in cases
involving younger and male patients. Additionally, a lower preliminary diagnosis accuracy rate was observed during office hours (08:00-
15:59) compared to non-office hours (16:00-23:59). The majority of EMS calls were for medical reasons (1,783 cases, 70.5%), followed
by trauma-related calls (745 cases, 29.5%).

CONCLUSION: This study highlights the need for improved on-field training for EMS providers to enhance the accuracy and qual-
ity of prehospital assessments and preliminary diagnoses. The findings suggest that younger and male patients have higher preliminary
diagnosis accuracy rates, and there is a noticeable decrease in accuracy during office hours, indicating potential areas for targeted
training and protocol adjustments.
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ing.
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INTRODUCTION

Prehospital assessment is critical as it forms the foundation for
all subsequent medical interventions, significantly influencing
patient outcomes. The ability of Emergency Medical Services
(EMS) providers to accurately reach a preliminary diagnosis
and provide necessary prehospital care while transferring the
patient to an advanced care center is often crucial for prog-
nosis. Early and precise evaluation by EMS providers can ex-
pedite appropriate care, reduce complications, and improve
survival rates in trauma and medical emergencies.['?

Trauma is one of the leading causes of death in young people
worldwide, with over 6 million people dying each year as a re-
sult of it.’] According to a study conducted in a metropolitan
area, half of all patients with severe hemorrhages caused by
trauma cannot reach the hospital in time, with 44.9% of these
deaths occurring as a result of preventable hemorrhages.
M These data suggest that trauma affects the young, work-
ing population and can be extremely lethal without correct
prehospital assessment and care in the field. These data also
prompt EMS providers to be aware of the importance of pre-
hospital assessment of patients.

Another condition that could be crucially affected by prehos-
pital assessment and care is stroke. EMS providers are often
the first responders to patients with stroke findings.®! With
over 5.5 million people affected by stroke each year and al-
most 50% percent of these patients becoming chronically dis-
abled,”¥! it is important to use tools such as the Cincinnati
Prehospital Stroke Scale to determine the possibility of the
patient having a stroke and providing safe transfer of these
patients to an advanced and capable care center.

While assessing the patient and providing a preliminary diag-
nosis, continued by the necessary emergency care being ap-
plied to the patient in the EMS setting is important, it is not
without its own challenges. It must be remembered that EMS
personnel are in the field, outside of the hospital setting, thus
it is also important for the crew to keep themselves safe and
away from dangerous environments while evaluating the situ-
ation and examining the patient.l”? Being in the field can also
be stressful on its own. This can potentially affect the clinical
judgment of the EMS providers.

This study aimed to evaluate the quality and accuracy of pre-
hospital assessments conducted by EMS providers in a pediat-
ric patient group within a metropolitan area and to examine
how the quality of these assessments varied over the course
of a week and at different hours of the day. To achieve this
goal, preliminary diagnoses recorded by EMS providers were
compared with the final outcomes in the Emergency Depart-
ment (ED). By collecting and analyzing this data, the study
provides an overview of the accuracy of EMS providers and of-
fers potential suggestions to improve the effectiveness of EMS.
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MATERIALS AND METHODS
Study Design and Setting

This retrospective observational study was conducted us-
ing records from the EMS Command Centre in Ankara, the
capital city of Tirkiye. Due to the retrospective nature of
the study, obtaining consent forms from the patients was not
possible. Data were collected as cases rather than individual
patients; if a patient was admitted to the hospital using EMS
multiple times during the observed periods, each admission
was counted as a separate case. The study protocol adhered
to the standards set forth by the Helsinki Declaration and
was approved by the Medical Research Scientific and Ethi-
cal Evaluation Board of Ankara Bilkent University Hospital
(Date: 22/05/2024, No: TABED |-24-286).

Cases in this study were categorized based on the time pe-
riod of the EMS call and the reasons for the EMS requests.
Patients requesting EMS services for non-traumatic reasons
were classified under medical reasons, while those request-
ing assistance due to trauma were grouped under the 'trau-
ma' category. Call hours were divided into three categories:
08:00-15:59, 16:00-23:59, and 00:00-07:59. This categoriza-
tion was used because the Command Centre database or-
ganized these hours into different shifts involving different
dispatchers.

We also categorized the cases based on age, gender, nation-
ality, and the weekday of arrival at the hospital. These cat-
egorizations were performed to understand the impact of
socioeconomic factors on the characteristics of EMS calls.
Additionally, we recorded the weekdays of hospital arrival to
analyze congestion patterns and determine the busiest days
for EMS responders.

Patient Selection

During the study period from January |, 2021 to December
31, 2022, a total of 25,275 case transfers were conducted by
the relevant command center, of which 2,528 involved pedi-
atric cases. We excluded patients aged |8 years and older; as
well as those who refused EMS transfer and cases that were
resolved at the scene. Aside from these exclusion criteria, all
other pediatric patients registered in the Ankara Yenimahalle
EMS Command Center database were included in the study.

Potential Bias Sources

As this was a retrospective observational study, the physi-
cians and EMS providers evaluating the cases were blinded to
the research. However, this limitation also restricted the abil-
ity of the authors and researchers to evaluate the cases them-
selves. Since the study was conducted in a single command
center, the results may be influenced by local factors. The
absence of individual-level statistics for paramedics conceals
errors made by the same paramedics. Additionally, the lack of
data on the current educational status of the paramedics is
another limitation. The inability to access reliable information
that could categorize the reasons for EMS calls into subcat-
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egories prevented us from detailing these data. These factors
can be considered among the limitations of the study.

Statistical Analysis

Data analysis was performed using the statistical software
IBM SPSS 27.0 (Armonk, NY: IBM Corp.). In evaluating the
study data, descriptive statistical methods such as frequency,
percentage, mean, standard deviation, median, min-max were
used, along with the Chi-Square test to compare qualitative

Table I. Characteristics of the participants
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data. The suitability of the data for normal distribution was
evaluated using the Kolmogorov-Smirnov test, skewness-
kurtosis, and graphical methods (histogram, Q-Q Plot, Stem
and Leaf, Boxplot). The independent samples t-test was used
to compare normally distributed quantitative data between
groups. The statistical significance level was set at p<0.05.

RESULTS

A total of 2,528 cases were included in the study. The col-

Count Percent
EMS Provider Gender
Female 1839 72.7
Male 689 273
EMS Provider Experience (years)* 9.91+4.7 11.2 (0.2 - 30.4)
<5 years 525 20.8
5-9 years 354 14.0
10-14 years 1469 58.1
2|5 years 180 7.1
Patient Gender
Female 1173 46.4
Male 1355 53.6
Patient Age (years)® 9.2+5.8 10.0 (0.0 - 17.0)
Patient Nationality
Republic of Tiirkiye 2429 96.1
Other 99 3.9
Days of the Week
Monday 380 15.0
Tuesday 365 14.4
Wednesday 384 15.2
Thursday 370 14.6
Friday 389 15.4
Saturday 328 13.0
Sunday 312 12.3
Time Period of the EMS Call
00:00 - 07:59 469 18.6
08:00 - 15:59 112 44.0
16:00 - 23:59 947 37.5
The Cause of the EMS Call
Medical 1783 70.5
Other Accidents 398 15.7
Traffic Accident 215 85
Soft Tissue Trauma 90 3.6
Suicide 36 1.4
Workplace Accident 6 0.2

a: MeantSD/Median (Min-Max).
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Table 2. Characteristics of the participants (continuation)
Count Percent

Hospital Arrival Time Interval (Call-Hospital Arrival) (minutes)® 34.7+13.0 32.2 (3.6 — 208.5)
Hospital Arrival Hours

00:00 - 07:59 422 16.7

08:00 - 15:59 1063 42.0

16:00 - 23:59 1043 41.3
Total Time Spent in Emergency Department (ED) (minutes)? 387.1+£760.0 196.5 (0.0 — 9.820.0)
Case Result

Discharged 2364 93.5

Transfer to an Advanced Care Center 104 4.1

Transfer to an Inpatient Clinic 55 22

Death 3 0.1

Transfer to Another Center with Similar Capabilities 2 0.1
Total Time Spent in Inpatient Clinics (minutes)? 898.1+396.7 952.0 (29.0 - 1.451.0)
Inpatient Clinic Result

Discharged 55 22
EMS-ED Diagnosis Comparison

Correct 2281 90.2

False 247 9.8
ED-Clinical Diagnosis Comparison (n=55)

Correct 48 87.3

False 7 12.7

a: Mean+SD/Median (Min-Max).

lected data showed that in 1,839 (72.7%) cases, the EMS pro-
vider was female, and in 689 (27.3%) cases, the EMS provider
was male. EMS providers had an average of 9.9+4.7 years of
experience, with 1,469 (58.1%) cases managed by an EMS
provider with 10-14 years of experience (Table 1). In 1,173
(46.4%) cases, the patient was female, while in 1,355 (53.6%)
cases, the patient was male (Table ).

Patients had an average age of 9.2+5.8 years. The majority
of patients were of Turkish origin, with 2,429 (96.1%) cases
being Turkish citizens. Most cases were admitted to the hos-
pital on Fridays, with 389 (15.4%) patients (Table |). Overall,
cases were distributed homogeneously across each day of the
week, with the fewest cases admitted on Sundays (n=312,
12.3%) (Table ). Most patients were admitted to the hospi-
tal during standard working hours, between 08:00 and 15:59
(n=1,112, 44%), followed by 16:00 and 23:59 (n=947, 37.5%)
(Table 1). Most EMS calls were for medical reasons (n=1,783,
70.5%), followed by various accidents (n=398, 15.7%) (Table

).

Patients arrived at the hospital an average of 34.7+13.0 min-
utes after their call to EMS (Table 2). They spent an average of
387.1£760 minutes in the ED after admission. Following clini-
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cal evaluation and treatment in the ED, 2,364 (93.5%) cases
were discharged, while 104 (4.1%) cases were transferred to
an advanced care center (Table 2). Fifty-five (2.2%) cases were
transferred to an inpatient clinic, and three (0.1%) cases were
declared deceased.

Patients spent an average of 898.1+£396.7 minutes in inpatient
clinics. Comparisons between the preliminary diagnosis made
by EMS providers and the diagnosis made by ED physicians
revealed that in 2,281 (90.2%) of the cases, the preliminary
diagnosis was correct (Table 2). Fifty-five (2.2%) cases were
hospitalized in inpatient clinics; 48 (87.3%) of these were cor-
rectly diagnosed by ED physicians, while seven (12.7%) had
different diagnoses in their inpatient clinic follow-up (Table 2).

Various variables were recorded and compared to determine
if any had a statistically significant correlation with the ac-
curacy of the preliminary diagnosis. Analysis revealed a sta-
tistically significant correlation between the accuracy of the
preliminary diagnosis and the patient’s gender, age, and the
hour of arrival at the hospital (Table 3).

Male patients had a better preliminary diagnosis accuracy
(p<0.001). Younger patients also showed a higher accuracy
rate in preliminary diagnoses (p=0.005). The data analysis in-
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Table 3. Comparisons between Emergency Department (ED) and Emergency Medical Services (EMS) Diagnosis

Yazicl et al. ED vs. EMS Initial Diagnoses

Diagnosis
Correct False P
(n=2281) (n=247)

EMS Provider Gender
Female 1663 (72.9%) 176 (71.3%) 0.580°
Male 618 (27.1%) 71 (28.7%)

EMS Provider Experience (Years) 9.91+4.7 10.3+4.7 0.230°
<5 Years 476 (20.9%) 49 (19.8%) 0.328°
5-9 Years 326 (14.3%) 28 (11.3%)

10-14 Years 1322 (58.0%) 147 (59.5%)
215 Years 157 (6.9%) 23 (9.3%)

Patient Gender
Female 1029 (45.1%) 144 (58.3%) <0.001*
Male 1252 (54.9%) 103 (41.7%)

Patient Age (Years) 9.1£5.7 10.24£5.9 0.005°

Patient Nationality
Republic of Turkiye 2193 (96.1%) 236 (95.5%) 0.775°
Other 88 (3.9%) Il (4.5%)

Day of the Week
Monday 340 (14.9%) 40 (16.2%) 0.794
Tuesday 326 (14.3%) 39 (15.8%)

Wednesday 342 (15.0%) 42 (17.0%)
Thursday 333 (14.6%) 37 (15.0%)
Friday 358 (15.7%) 31 (12.6%)
Saturday 297 (13.0%) 31 (12.6%)
Sunday 285 (12.5%) 27 (10.9%)

Time Period of the EMS Call
00:00 - 07:59 423 (18.5%) 46 (18.6%) 0.099*
08:00 - 15:59 989 (43.4%) 123 (49.8%)

16:00 - 23:59 869 (38.1%) 78 (31.6%)

Reason for EMS Call

Medical 1560 (68.4%) 223 (90.3%) <0.001*
Trauma 721 (31.6%) 24 (9.7%)
Other Accidents 384 (53.3%) 14 (58.3%)
Traffic Accidents 212 (29.4%) 3 (12.5%)
Soft Tissue Trauma 86 (11.9%) 4 (16.7%)
Suicide 33 (4.6%) 3 (12.5%)
Workplace Accident 6 (0.8%) 0 (0.0%)

a: Chi Square Test (n/%), b: Independent samples t-test (Mean+SD).

dicated that accuracy rates were lower in cases arriving at the
hospital between 08:00 and 15:59 and higher in cases arriving

between 16:00 and 23:59 (p=0.019) (Table 4).

Patients calling EMS for medical reasons accounted for 1,783

(70.5%), while those calling for trauma accounted for 745
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(29.5%) cases. Among the 247 (9.8%) patients with an in-
correct diagnosis, 223 (90.3%) were admitted to the ED for

medical reasons, and only 24 (9.7%) were admitted due to

trauma (Table 3). No statistically significant correlation was

found between the accuracy rate and other variables.
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Table 4. Comparisons between ED and EMS diagnosis (continuation)
Diagnosis
Correct False P
(n=2281) (n=247)
Hospital Arrival Time Interval (Call-Hospital Arrival) (minutes) 34.8+13.1 34.1£11.9 0.435°
Hospital Arrival Hours
00:00 - 07:59 383 (16.8%) 39 (15.8%) 0.019*
08:00 - 15:59 939 (41.2%) 124 (50.2%)
16:00 - 23:59 959 (42.0%) 84 (34.0%)
Total Time Spent in Emergency Department (ED) (minutes) 391.2+768.0 349.5+682.3 0.368°
Case Result
Discharged 2128 (93.3%) 236 (95.5%) 0.630°
Transfer to an Advanced Care Center 98 (4.3%) 6 (2.4%)
Transfer to an Inpatient Clinic 50 (2.2%) 5 (2.0%)
Death 3 (0.1%) 0 (0.0%)
Transfer to Another Center with Similar Capabilities 2 (0.1%) 0 (0.0%)
Total Time Spent in Inpatient Clinics (minutes) 892.8+395.4 950.6+453.2 0.759%°

a: Chi Square Test (n/%), b: Independent samples t-test (MeanSD).

DISCUSSION

In our study, we aimed to evaluate the accuracy and qual-
ity of prehospital assessments conducted by EMS providers
compared to the actual diagnoses made by ED physicians.
With an increasing population and advancing technology, pre-
hospital assessment is becoming a crucial aspect of modern
EMS. Accurate prehospital assessments followed by prompt
and personalized care can lead to better patient outcomes.
1891 Conversely, misdiagnosis or poor prehospital assessments
can result in worse outcomes for patients.['” Therefore, it is
essential to evaluate the accuracy and quality of prehospital
assessments and provide suggestions for improvement.

Despite the growing importance of prehospital care and as-
sessment, there is a scarcity of literature on the accuracy of
prehospital assessments and care.l'"! This may be due to re-
cent advancements in technology and the resulting improve-
ments in hospital capabilities, which have led to the oversight
of prehospital assessments.

Our data reveal that cases involving male patients had a
higher accuracy rate. Additionally, the preliminary diagnostic
accuracy for trauma patients was found to be high. This is
likely due to the fact that two-thirds of childhood trauma
patients are boys.['? In a study conducted by Koivulahti et al.
on the preliminary diagnostic accuracy of paramedics, trauma
patients had preliminary diagnosis accuracy rates between
76% and 85%, among the highest in the study.'* Thus, the
higher accuracy rate may be attributed to the greater preva-
lence of trauma in male patients and the relative ease of di-
agnosing trauma in a prehospital setting compared to other
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conditions. An epidemiological study examining prehospital
pediatric emergencies over a two-year period reported that
76% of the patients presented to the emergency department
for medical reasons.'!l Similarly, in our study, the majority
of patients received diagnoses related to medical conditions.

Our data analysis indicates that cases involving younger pa-
tients had a higher accuracy rate compared to older patients.
According to the Centers for Disease Control and Prevention
(CDC), unintentional injury was the leading cause of death
and non-fatal injury among those aged 10 to 44 in 2022.1'" As
previously mentioned, the preliminary diagnosis of prehospi-
tal assessments has a higher accuracy rate in trauma patients.
This result may also be influenced by the fact that elderly
patients often have more comorbidities, making them harder
to assess in a prehospital setting. A study conducted by Hoyle
et al. highlights that elderly patients can still be under-triage in
trauma cases.!'! Additionally, a study by Ross et al. evaluating
the effectiveness of Emergency Medicine Observation Rooms
reported that most patients over 65 years of age were admit-
ted for medical reasons.l'”! Therefore, the higher preliminary
diagnosis accuracy rate in younger patients may be because
they are more likely to be admitted for trauma, which has a
higher preliminary diagnosis accuracy rate.

Our study also reported a lower preliminary diagnosis ac-
curacy rate between 08:00 and 15:59 compared to 16:00 and
23:59. A study conducted by Mazahir et al. in 2015 found
that injuries in trauma patients were more likely to be missed
during non-office hours.l'®] This supports our argument, as
non-office hours tend to have fewer senior trauma residents
and surgeons, resulting in more missed diagnoses. Between

559



08:00 and 15:59, more senior hospital staff are present, re-
sulting in fewer missed diagnoses. However, between 16:00
and 23:59, there are fewer senior hospital staff, so the actual
diagnosis relies more on the preliminary diagnosis made by
the EMS provider. Another study by Lavoie et al. reports that
EMS providers’ judgments are crucial in the prehospital evalu-
ation of trauma.l'l We agree with this statement. A study
by Kimaz et al. concluded that there is a need for stricter
enforcement of on-field training to raise the quality of care in
the Turkish EMS and prehospital system.?”! We believe that
the decreased preliminary diagnosis accuracy between 08:00
and 15:59 indicates a need for more on-field training, espe-
cially for prehospital assessment.

CONCLUSION

Prehospital initial assessment is of great importance for en-
suring that pediatric patients receive appropriate medical care
and maintain a healthy life. Although our diagnostic accuracy
rate is high, it is crucial for EMS providers to receive regular
training in pediatric patient care, with ongoing field supervi-
sion and feedback to ensure the effectiveness of this training.
Additionally, the lower rate of missed diagnoses outside of-
fice hours suggests the need for extending the working hours
of senior doctors in pediatric emergency departments to 24
hours and improving EMS providers' knowledge of pediatric
medical conditions.
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ORIJINAL CALISMA - 6Z

Acil servis tanilari ile paramediklerin ilk degerlendirme tanilarinin kargilagtirilmasi

Ramiz Yazici,' Efe Demir Bala,' Burak Bekg6z,2 Eyup Sari,® Ayse Fethiye Basa Kalafat," Ozgur Omer Yildiz,*
Utku Murat Kalafat,' Serkan Dogan'’
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AMAC: Bu calisma, Acil Saglik Hizmetleri (ASH) saglayicilari tarafindan yapilan hastane oncesi degerlendirmeler ve 6n tanilarin, bir metropol Acil
Servis hekimleri tarafindan verilen nihai tanilarla karsilastirildiginda dogrulugunu ve kalitesini degerlendirmeyi amaglamaktadir.

GEREC VE YONTEM: Bu retrospektif gézlemsel calisma, | Ocak 20231 Aralik 2022 tarihleri arasinda Ankara, Tiirkiye'deki Yenimahalle ASH
Komuta Merkezi'nden elde edilen kayitlari kullanmistir. Veriler, tekrar eden ASH basvurulari ayri ayri sayilarak, bireysel hastalar yerine vaka olarak
kaydedilmistir. Vakalar; ASH ¢agri zamani, ASH istek nedenleri, yas, cinsiyet, uyruk ve hastaneye varis glinii gibi kategorilere ayrilarak sosyoekono-
mik etkiler ve yogunluk kaliplari degerlendirilmistir. Calisma, sahada ¢oziilen vakalar, ASH transferini reddedenler ve |8 yas ve stl hastalar harig
tutularak, 2.528 pediatrik vakayi igermistir. Veri analizi IBM SPSS 27.0 kullanilarak yapilmis olup, istatistiksel anlamlilik p<0.05 olarak belirlenmistir.
BULGULAR: Calisma 2.528 vakayi icermektedir. Veriler, ASH saglayicilarinin ortalama 9.9 + 4.7 yillik deneyime sahip oldugunu ortaya koymustur.
1.839 vakada (%72.7) ASH saglayicisi kadin iken, 689 vakada (%27.3) ASH saglayicisi erkektir. Hastalarin ortalama yagsi 9.2+5.8 yil olup, |.173'U
(%46.4) kiz ve 1.355'i (%53.6) erkektir. On tani dogrulugu, daha geng ve erkek hastalari iceren vakalarda daha yiiksek bulunmustur. Ayrica, mesai
saatleri (08:00-15:59) iginde, mesai saatleri disina (16:00-23:59) kiyasla daha diisiik 6n tani dogrulugu gézlemlenmistir. ASH ¢agrilarinin gogunlugu
tibbi nedenlerle (%70.5, 1.783 vaka) yapilirken, travma ile ilgili cagrilar (%29.5, 745 vaka) ikinci sirada gelmektedir.

SONUC: Bu calisma, ASH saglayicilarinin hastane 6ncesi degerlendirmeler ve 6n tanilarin dogrulugunu ve kalitesini artirmak igin sahada egitimlerini
iyilestirme geregini vurgulamaktadir. Bulgular, daha geng ve erkek hastalarin daha yiiksek 6n tani dogrulugu oranlarina sahip oldugunu ve mesai
saatlerinde dogrulukta belirgin bir azalma oldugunu, bu durumun hedeflenmis egitim ve protokol ayarlamalari icin potansiyel alanlar oldugunu
onermektedir.

Anahtar sézclikler: Acil tip hizmetleri; acil servis; egitim; hastane oncesi degerlendirme; 6n tani; pediatrik travma.
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