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Abstract

Background: The first hours after birth are when the most support is needed. The safest method is considered intrau-
terine transport. However, postpartum transport is also inevitable. Developing in neonatal care must also be applied to
transport issues. This study aims to evaluate the neonatal transports performed in Ankara province.

Methods: We evaluated 7649 newborn transports performed by Ankara Emergency Medical Services (EMS) between
2017 and 2021. We evaluated cases in the EMS database named ASOS. We compared the relationship between transport
numbers and the Turkish Statistical Institute(TUIK) annual birth data.

Results: Between 2017 and 2021, Ankara EMS performed a total of 7649 newborn transports. Of all transports, 7030
(91.9%) were by ground ambulances, 369 (4.8%) were by neonatal ambulances, 135 (1.8%) were by helicopter ambulanc-
es, and 115 (1.5%) were by air ambulances. Of all cases, 1058 (13.8%) occurred between 00:00 and 07:59, 4465 (58.4%)
between 08:00 and 15:59, and 2126 (27.8%) between 16:00 and 23:59 hours period. When the birth numbers of the TUIK
and the number of transported cases were considered, there was a positive relationship at the r=0.714 level and was
statistically significant (p<0.05). Approximately 50% (R2=0.509) of the variation in transport numbers can be explained
by birth numbers.

Conclusion: The number of these transports, their regional distribution, and demand peak hours can be estimated by
processing historical data. Estimates will guide more planned and efficient systems.
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INTRODUCTION

The newborn period, which is the dynamic and most
sensitive phase of human life, refers to the first 28 days
after birth, regardless of the baby’s gestational week (1).
This period contains many risks that will negatively af-
fect mortality and morbidity compared to other stages
of life (2). The first hours after birth are the period when
newborn babies need the most support in adapting to
the world.

The mortality rate of children under five, which has
become the main determining factor in the level of de-
velopment of countries, increases the tendency to work
on newborns (3). According to a United Nations (UN)
report, the neonatal mortality rate in Europe and North
America is 3%o in 2022 (4). This rate is 5.7%o in Ttirkiye
(5). Tiirkiye attaches at least as much importance to ne-
onatal transport as to neonatal intensive care improve-
ments (6). The Turkish Neonatology Association has
published a National Transplant Guide on the subject
and determined the transplantation standards (7). In
Tiirkiye, neonatal transports are managed by Emergen-
cy Medical Services (EMS) and are performed by certi-

fied personnel using neonatal-specific ambulances.

Newborn care is different from child and adult care.
There are also risks in the transport process. For these
reasons, intrauterine transplants are accepted. Howev-
er, neonatal transplants are also inevitable. Newborn
transport requires a multidisciplinary approach (7).
Efforts to create transport systems continue around the
world. The common suggestion in these studies is to
create regional systems according to needs (8). While
creating regional systems, the determining factors are

past data and future predictions.

Our study aims to examine the demographic and clinical
data of the patients and discuss the transport management
in Ankara province. It is a retrospective study with the

largest data set regarding neonatal transports in Ttirkiye.

MATERIALS AND METHODS
Study design and Participants

The study was designed as a retrospective study to
evaluate prehospital neonatal transports. The study
was approved by the Scientific Research Ethics Com-
mittee of Canakkale Onsekiz Mart University Gradu-
ate Education Institute (project no. 2022-YONP-0500,
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decision no. 12/11 dated 09.06.2022). Our study was
also approved by Ankara Provincial Health Directorate
(approval number E-75252626-771). This study was pro-
duced from a master’s thesis. (Turkish National Thesis
Center No: 796450) The study universe consists of new-
born transports performed by Ankara EMS between
01/01/2017 and 31/12/2021. Data were queried from
the EMS database of the Ministry of Health, named
ASQS. In this way, 7764 transport case records were ob-
tained from the ASOS database. Of these records, 115
were excluded from the study because they were du-
plicate records. The study was conducted by evaluating
the demographic and clinical data with the remaining
7649 records.

A total of 2402 personnel work at Ankara EMS. There
are a total of 173 land ambulances and 2 neonatal am-
bulances. All healthcare personnel working in neona-
tal intensive care ambulances have received NRP and
Neonatal Transport training. Since there are advanced
neonatal intensive care units in Ankara, newborns are
transported to this city not only by land but also by hel-

icopter or air ambulance from all over Tiirkiye.

Statistical Analysis

All data were analyzed using IBM SPSS for Windows
version 25.0 (IBM Corp. Released 2020). Descriptive
statistics (percentage, mean, standard deviation) were
used for general data presentation. The normality of
continuous variables was assessed using the Kolmog-
orov-Smirnov and Shapiro-Wilk tests. For comparing
categorical variables such as ambulance type, transport
time intervals, or nationality groups, the Pearson chi-
square test was used. Where comparisons of continu-
ous data between two independent groups were made
(e.g., year-by-year transport numbers), the Independent
Samples t Test was applied. To assess the relationship
between annual birth rates and transport numbers,
Pearson correlation analysis was used. A significance
level of p<0.05 was considered statistically significant.

RESULTS

Table 1 shows the data of our study. Of the transports,
1435 (18.8%) were performed in 2017, 1669 (21.8%) in
2018, 1732 (22.6%) in 2019, 1117 (14.6%) in 2020, and
1696 (22.2%) in 2021. There was a decrease in the num-
ber of transports in 2020.
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Table 1. General transport data

n=7649 %

2017 1435 18.8

2018 1669 21.8
Year 2019 1732 22.6

2020 1117 14.6

2021 1696 222

Helicopter Ambulance 135 1.8

Ground Ambulance 7030 91.9
Ambulance type

Airplane Ambulance 115 1.5

Neonatal Ambulance 369 4.8

Paramedic 3454 45.1

Emergency Medical Technician 1261 16.5
EMS team manager

Doctor 2929 38.3

Others 5 0.1

Other Transports 87 1.0

Transported between hospitals 6449 84.3
By ambulance Transported to a hospital 885 11.6
assignment results

Patient refused to be transported to a

. 6 0.1

hospital

Transport for medical Examination 222 29

00:00-07:59 1058 13.8
Time interval® 08:00-15:59 4465 58.4

16:00-23:59 2126 27.8
District of Re.ferrer/ Transfer from peripheral district 622 8.13
Sender hospital®

Turkish 6544 85.6
Patient’s nationality Syrian 768 10.0

Others 337 4.4

Note: a: Ambulance team assignment time
b: 13 periphery districts of the city
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Of all transports, 7030 (91.9%) were by ground am-
bulances, 369 (4.8%) were by neonatal ambulances,
135 (1.8%) were by helicopter ambulances, and 115
(1.5%) were by air ambulances. Most of the transports
were carried out by ground ambulances. Team leaders
were paramedics in 3454 (45.2%) cases, doctors in 2929
(38.3%) cases, EMTs in 1261 (16.5%) cases, and other
healthcare professionals in 5 (0.1%) cases. In most cases,

paramedics were team leaders.

Table 2. District Transports and preferred
Ambulance Type

Districts Ho:::g)t e Alizzilaljce (::;;12)
(n=612)

Akyurt - 24 24
Ayas - 1 1
Bala - 2 2
Beypazari 3 69 72
Cubuk -- 133 133
Elmadag -- 19 19
Haymana - 47 47
Kahramankazan -- 49 49
Kalecik -- 3 3
Kizilcahamam -- 28 28
Nallithan 4 8 12
Polath -- 215 215
Sereflikochisar 3 14 17

6449 (84.3%) cases were transported between hospitals,
885 (11.6%) were transported from the scene to a hospi-
tal, 222 (2.9%) were transported for medical examina-
tion, and 87 (1.1%) were other types of transports. The
parents of 6 (0.1%) cases refused to be transported. Most
cases were transported between hospitals. Six cases in
which parents refused the transport resulted in the mis-
use of the EMS system. Of all cases, 1058 (13.8%) oc-
curred between 00:00 and 07:59, 4465 (58.4%) between
08:00 and 15:59, and 2126 (27.8%) between 16:00 and
23:59 hours period. Peak hours for transports were be-
tween 08:00 and 15:59.
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Table 3. : Birth Data of The Turkish Statistical

Institute and The Number Of Newborn Transports

2017 - 2021 TOTAL

Months (1;1;311111'1:;: Tr:rlnlsl;r:)]i:rc(;ies %

January 28.615 549 1.92
February 24.265 514 2.12
March 27.407 581 2.12
April 27.017 548 2.03
May 29.973 618 2.06
June 30.777 666 2.16
July 32.466 767 2.36
August 31.719 756 2.38
September 28.642 732 2.56
October 28.460 626 2.20
November 26.539 681 2.57
December 25.332 611 241
Total 341.212 7.649 2.24

Of all transports, 622 (8.13%) were from the 13 peripher-
al districts. Of the patients, 6544 (85.6%) were Turkish,
768 (10.0%) were Syrian and 337 (4.4%) were other na-
tionals. Most of the patients were Turkish. The second

most common group of patients were Syrians.

When the birth numbers of the Turkish Statistical In-
stitute and the number of transported cases were con-
sidered, there was a positive relationship at the r=0.714
level and was statistically significant (p<0.05). Approx-
imately 50% (R2=0.509) of the variation in transport
numbers can be explained by birth numbers (Figure 1).

detected in five patients.
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Figure 1: Correlation Analysis of Birth and Transport Cases Between 2017-2021

DISCUSSION

Our study is the first to examine neonatal transports us-
ing the largest available dataset. In line with the study’s
objective, we have reached findings that we believe may

contribute to future planning efforts

Social events such as pandemics can have an impact on
human behavior. There was a decrease in the number of
transports in 2020. We suggest that this is related to the
Covid-19 pandemic that emerged worldwide in April
of the same year (9). Studies have shown that emergen-
cy room visits have decreased significantly during this
period (10). Studies on EMS, on the other hand, show
that overall ambulance demand has decreased (11). Al-
though there is no study specific to neonatal transport,
the decrease in overall ambulance demand confirms our
data.

Most of the transports were by ground ambulances.
Studies recommend a separate type of ambulance with
specific standards for neonatal transport (12). The use
of specially equipped neonatal ambulances started in

Tiirkiye in 2021. This explains the low use of neonatal

ambulances in transports. There is a need for additional
research to comprehensively assess the effects of neona-

tal ambulance utilization.

In most cases the team leaders were Paramedics. With
the goal of quality, team configurations need to be
standardized (8). The neonatal transport guide recom-
mends a team of 5 people, including a doctor (prefer-
ably a neonatologist), respiratory therapist, healthcare
professional, technical staff, and driver (7). Considering
the physical structure of ambulances in Tiirkiye, this is
not possible (13). Therefore, telemedicine applications
should be taken into consideration (14). The presence
or absence of a doctor during transport does not affect
the mortality rate or the success of invasive procedures
(15). The same study reports a similar first-attempt in-
tubation success rate in both physician and non-phy-
sician groups. Furthermore, no significant differences
were found between the two groups in the pre- and
post-transport score assessments. Such studies suggest
that properly trained personnel may be able to carry out
transports with the support of telemedicine. However,

aneonatal resuscitation program (NRP) course and neo-
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natal transport training are required for healthcare pro-

fessionals in the resuscitation program.

In our study, 6 transports could not be performed be-
cause the parents refused the transport. The issue of
stabilization, which includes patient/relative consent,
is one of the most essential elements of inter-hospi-
tal transports (16). The stabilization issue needs to be
followed with the help of a checklist (7). The sending
center, transport management unit, and ambulance
team must check the list. By doing so, overload of the
system can be prevented, transportation safety can be
increased and complications that may occur can be sig-
nificantly reduced (17).

Of all transports, 4465 (58.4) occurred between 08:00
and 15:59. The guide recommends 24-hour uninterrupt-
ed transport service (18). There are teams in Zurich that
provide 24-hour uninterrupted transport service (19).
Ankara EMS provides 24-hour transportation service.
Different service plans may be required during busy
hours. For efficiency, variables other than hours need
to be considered (20). These other variables may be
birth expectations, service inadequacies of the centers,
transport distances, service occupation times, and de-

mographic conditions.

Of all cases, 622 (8.13%) were transported from periph-
eral districts. Details are given in Table 2. The guide rec-
ommends helicopter transport for distances over 80 km
(7). Ankara EMS has utilized helicopter transport ap-
propriately based on distance. However, ground ambu-
lance transfers continue to be employed. A multi-level
decision-making process is involved in determining the
mode of transport. The transport coordination system is
operated under the leadership of emergency medicine
specialists, and when necessary, the transport method
is determined with the consultation of neonatology ex-

perts.

Of the transport patients, 10% were Syrians. Syrians
fleeing the civil war in their country have been under
temporary protection in Tiirkiye since 2011. Language
barriers and lack of medical background knowledge
create problems in providing healthcare services to Syr-
ians (21). In Tiirkiye, language barriers are addressed
with the support of the Ministry of Health's interpreter
hotline service. In this context, EMS personnel should be
informed about the interpreter communication center.

A study comparing the birth status of Turkish and
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Syrian pregnant women in Tiirkiye shows that Syrian
pregnant women are not followed up and Syrian babies
are born with a worse prognosis (22). This explains why
Syrian citizens benefit from newborn transport services
at a rate of 10%, even though their population share in

Ankara province is below 2% on average (23).

The number of newborn transports was compared with
the birth data of the Turkish Statistical Institute (Table
3). hen the birth numbers and the number of trans-
ported cases were considered, there was a positive re-
lationship and was statistically significant (Figure 1).
Healthcare decision makers need to identify needs in
advance to manage time and resources and make nec-
essary purchases (24). This needs planning is achieved
by processing past data and making future application
predictions. Future prediction, which is important for
plans and programs, also allows for the reduction of
possible risks (25). There are studies on emergency call
predictions and ambulance team positioning (26-28).
However, there are no studies on estimating interhos-
pital transports and the number and positioning of
specialized teams (such as neonatal transport teams).
Our study may provide guidance in this regard. For
example, service delivery can be expanded by deploy-
ing teams during peak hours. Establishing teams in dis-
tricts with high numbers of transfers may help reduce

response times.

In conclusion, safest and most economical transport
method accepted worldwide is intrauterine transport.
Therefore, the first goal is for the birth to take place in a
center where the newborn can receive the most appro-
priate care. However, due to various variables, neona-
tal transports become inevitable. The number of these
transports, their regional distribution, and demand
peak hours can be estimated by processing historical
data. Estimates will guide more planned and efficient
systems. There is a need for studies on this subject in

Turkiye.
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