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Abstract: Inter-hospital transfers remain a significant part of emergency care service missions, even
though efforts have been made to change this. We examined the use of prehospital emergency care
units in inter-hospital patient transfers in one wellbeing services county in Finland. We evaluated
the potential strain they place on regional prehospital emergency care readiness, and examined
how these transfers arise between different regions, populations, and healthcare centers. This was a
register-based pilot study using prehospital emergency care inter-hospital transfer mission statistics
within the wellbeing services county of Pirkanmaa, Finland during 2020 and 2021. The data were
extracted from the emergency care service’s field management program. A descriptive analysis of the
data was performed, in which interdependencies between several variables were examined. During
the two years, there were 5812 prehospital emergency care inter-hospital transfer missions dispatched
to prehospital emergency care units. The number of prehospital emergency care inter-hospital transfer
missions was especially notable in rural regions, where there were also fewer units available. Based
on the results, the criteria for prehospital emergency care use in inter-hospital transfers require
clarification, since there is an observable strain caused by these transfers on regional emergency
care readiness. The results of this pilot study encourage further studies on the use of prehospital
emergency care units in inter-hospital patient transfers.

Keywords: paramedic; emergency medical service; EMS; prehospital emergency care; emergency
care; inter-hospital; inter-hospital transfer; patient transfer

1. Introduction

The use of prehospital emergency care in Finland and internationally has been steadily
increasing for years and continues to do so [1-3]. The use of prehospital emergency care
services among the populus for issues that can be resolved in local healthcare facilities or
at the scene has increased [1,4,5], and there is a propensity on the part of the emergency
dispatch center to over-triage patients [5,6]. Similar trends can also be seen in prehospi-
tal emergency care inter-hospital transfers, as the number of patients whose conditions
threaten to deteriorate while waiting is extremely low and patients are often transferred on
unnecessarily minor grounds [7], or even when the necessary patient care is available at
the referring hospital [8].

However, patients who need emergency intervention benefit from direct transport
to a sufficiently capable facility, and the potential delay in receiving treatment may have
negative outcomes in terms of treatment and length of hospital stay [9-11]. Despite this,
there is some evidence that prehospital emergency care inter-hospital transfers are generally
safe and beneficial for patients who are severely injured [12].
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The urgency of a health problem and the appropriate use of prehospital emergency
care units are complex issues, since the appropriateness of use varies between prospective
and retrospective determinations [1]. It is worth noting that there is a need for guidelines
to improve decision making in non-transport situations, which are complex and multi-
factorial [13]. Specific non-transport guidelines can help guide decision making in these
scenarios [14].

No studies have been conducted previously which specifically focus on the use of
prehospital emergency care units in inter-hospital transfers from the perspective of finite
resources, but the need to analyze transfer efficiency has previously been raised [15].
Although practical, it may not be expedient to use prehospital emergency care units for
inter-hospital transfers. Therefore, the aim of this pilot study was to examine to what
extent and where these missions are conducted and whether they place a strain on regional
prehospital emergency care readiness. The following research questions were addressed in
this pilot study: How many and what type of prehospital emergency care inter-hospital
transfers are performed by the prehospital emergency care service units in the wellbeing
services county of Pirkanmaa? What kind of effect does the use of prehospital emergency
care units in inter-hospital transfers have regarding the readiness of the regional prehospital
emergency care service? How do prehospital emergency care inter-hospital transfers
materialize in the different regions of the wellbeing services county of Pirkanmaa, Finland?

2. Materials and Methods

The study was a descriptive, retrospective, register-based pilot study using destination-
, time stamp-, and code-based information from 5812 prehospital emergency care inter-
hospital transfer missions in the wellbeing services county of Pirkanmaa, Finland, during
2020 and 2021.

There is only one emergency number in Finland for all emergency situations, including
prehospital emergency care inter-hospital transfers. The Ministry of Social Affairs and
Health and the wellbeing services counties responsible for organizing prehospital emer-
gency care have given the Emergency Dispatch Center instructions for handling emergency
calls regarding emergency care, including prehospital emergency care inter-hospital trans-
fers. The operation of emergency centers is regulated by the Finnish Law on Emergency
Center Operations, which is currently being revised [16]. In the wellbeing services county
of Pirkanmaa, the Inland Finland collaborative area’s Centre for Prehospital Emergency
Care has created criteria for the emergency care dispatch center that aim to clarify what
type of patients need prehospital emergency care inter-hospital transfers and what kind of
patients can be transferred via other means of transportation.

In Finland, inter-hospital patient transfers are not directly the responsibility of the
prehospital emergency care service, unless the transfer is related to the follow-up of a sud-
denly ill or injured patient, and they require demanding and continuous care or monitoring
during the transfer. According to Finland’s Health Care Law, it is the responsibility of the
relevant wellbeing services county to arrange for the transportation of patients to receive
treatment at another facility. It is also primarily the responsibility of the referring physician
to give care instructions for the transfer, regardless of the form of transport [7,17].

Currently, there are 37 prehospital emergency care units in the wellbeing services
county of Pirkanmaa, and nearly 80,000 prehospital emergency care missions are performed
in the region annually. Of these, prehospital emergency care inter-hospital transfers repre-
sent the tenth most frequently used mission code [18]. In this study, the population of the
different municipalities was taken into consideration to find a stable reference point when
assessing the numbers and frequency of prehospital emergency care inter-hospital transfer
missions in the different regions within the wellbeing services county of Pirkanmaa. The
municipalities included: Ruovesi with a population of 4114, Parkano with a population
of 6240, Virrat with a population of 6395, Ikaalinen with a population of 6804, Orivesi
with a population of 8935, Mintta-Vilppula with a population of 9360, Himeenkyr6 with a
population of 10,257, Akaa with a population of 16,473, Jamsa with a population of 19,347,
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Pirkkala with a population of 20,405, Valkeakoski with a population of 20,703, Sastamala
with a population of 23,734, Lempaéila with a population of 24,580, Kangasala with a
population of 32,959, Ylgjarvi with a population of 33,607, and Nokia with a population of
35,346 (Figure 1) [19]. Jams4, the next municipality east of Orivesi, is part of the wellbeing
services county of Central Finland as of January 2023.
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Figure 1. Wellbeing services county of Pirkanmaa, Finland.

Tampere, with a population of 249,009 (1225 missions), is the main city of the wellbeing
services county of Pirkanmaa and was excluded from this study. There are several local
neighborhood health care centers in the city, with minimal mission numbers, and one main
health care center, Hatanpéa, which is also an extension of the Tays University Hospital.
The Tays University Hospital, which is the destination for most prehospital emergency
care inter-hospital transfers in the wellbeing services county of Pirkanmaa, is located in
Tampere and is the most widely available medical treatment center in Pirkanmaa. For these
reasons, the Hatanp&a health care center and the city of Tampere were excluded, because the
information on missions was neither reliable nor comparable. The following municipalities
were also excluded in this study because the number of missions was too low or the
population too small, their health care centers had no emergency care at all and the missions
were from bed wards, or if they had emergency care, their opening hours were limited and
variable, making comparisons unreliable: Juupajoki, population 1768 (8 missions), Kihnio,
population 1771 (5 missions), Kuhmoinen, population 2119 (34 missions), Punkalaidun,
population 2675 (1 mission), Pdlkéne, population 6347 (6 missions), Urjala, population
4569 (12 missions), and Vesilahti, population 4501 (19 missions) (Figure 1) [19].

The emergency care service’s prehospital emergency care inter-hospital mission statis-
tics were determined for two consecutive years, from 1 January 2020 to 31 December 2021.
The data were collected by the Inland Finland collaborative area’s Centre for Prehospital
Emergency Care using the Codea field management program, and all statistics regarding
prehospital emergency care units conducting prehospital emergency care inter-hospital
transfers were extracted from it.

The descriptive analysis was performed using the IBM SPSS Statistics Program ver-
sion 28. The data consisted purely of the destination, mission urgency code (Urgency
A = severe disturbance of vital functions or imminent threat thereof, B = disturbance of
vital functions cannot be excluded, C = minor disturbance of vital functions or other reason
why the patient’s condition needs to be evaluated, D = non-urgent prehospital emergency
care mission), and time-stamp-based information that was automatically stored in the
Codea field management program used by all emergency care units in the region. The data
were extracted as two single Excel files divided by year, containing all stamps reported
by the emergency dispatch center or prehospital emergency care units on all prehospital
emergency care inter-hospital missions.
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The characteristics taken into consideration in this study were unit ID, alarm time and
date, mission urgency code, mission destination (=local health care center offering public
health care, with doctor appointments and emergency care) and municipality, mission start
time, transfer mission urgency code, transfer time, and end of mission time.

The number of missions carried out by each unit was determined and sorted by unit
ID. The number of missions at different health care centers was determined by sorting
mission destinations by municipality and address. The mission urgency codes designated
by the emergency dispatch center and the transfer urgency codes reported by the units for
each mission were determined separately. Mission durations were calculated from the time
of each unit’s alerting by the dispatch center to the end of mission-time stamp reported by
the units and are presented as mean + standard deviation (std) and median + interquartile
range (IQR). The occurrences of missions at each health care center were determined for the
six most incidence-prone health care centers by sorting the alarm times hourly according to
the start time of the mission and dividing these into two-hour windows for each weekday
for the whole year, and dividing both years into seven total days with two-hour windows
for each day.

Sound scientific practice was followed in the conduct of this study [20]. The research
permit was granted in the fall of 2023 by the Inland Finland collaborative area’s Centre
for Prehospital Emergency Care. The data used in this study did not contain any patient
information and were strictly time stamp-, location-, and mission code-based, so individual
incidents or patients could not be distinguished. Because this study was based purely on
registry material where distinguishable patient information was not extractable, preliminary
ethical evaluation was not required [21].

3. Results
3.1. Number and Type of Prehospital Emergency Care Inter-Hospital Transfers

Within a two-year period, from 1 January 2020 to 31 December 2021, there were
5812 (100%) prehospital emergency care inter-hospital missions performed by prehospital
emergency care units in the wellbeing services county of Pirkanmaa. Most missions
were from a health care center to the regional university hospital in Tampere. The most
used units for prehospital emergency care inter-hospital transfers and their stations were
in Valkeakoski, unit EPI423 = 424 (7.3%), Jams&, unit EPI325 = 400 (6.9%), Jdmsd, unit
EPI324 = 349 (6.0%), Sastamala, unit EP1522 = 348 (6.0%), and Parkano, unit EP1625 = 270
(4.6%). The other wellbeing service county’s prehospital emergency care inter-hospital
transfers were handled by other prehospital emergency care units with a mission variance
from 5 (0.1%) to 222 (3.8%) (Appendix A Figure Al).

The mission urgency of all prehospital emergency care inter-hospital transfers was
categorized by the emergency dispatch center as follows: A = 6 (0.1%), B = 2678 (46.1%),
C =2873 (49.4%), D = 254 (4.4%). After receiving the mission, the mission urgency code or
X-code (non-transport) was categorized by the prehospital emergency care unit as follows:
A =168 (2.9%), B = 1850 (31.8%), C = 2536 (43.6%), D = 478 (8.2%), X-code = 610 (10.4%).
The remaining 169 missions were missing their urgency or X-code information from the
unit side, and one transfer was missing the mission urgency code from the dispatch center
side (Figure 2).
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Figure 2. Mission urgency codes by dispatch center and by emergency care units. A = Urgency A,
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severe disturbance of vital functions or imminent threat thereof. B = Urgency B, disturbance of vital
functions cannot be excluded. C = Urgency C, minor disturbance of vital functions or other reason
why the patient’s condition needs to be evaluated. D = Urgency D, non-urgent prehospital emergency
care mission. X-code = Non-transport.

3.2. The Concentrated Strain on the Readiness of Prehospital Emergency Care Services in Certain
Regions and Health Care Centers by Mission Number, Duration, and Time of Day

Prehospital emergency care inter-hospital transfer mission incidence within health
care centers followed the same geographical trend as that of prehospital emergency care
unit mission strain. The highest mission incidence was at rural health care centers on the
outskirts of Pirkanmaa, apart from the Hatanp&a hospital campus, which is in the center
of Tampere and acts as the central health care center for its population. The Hatanpaa
hospital campus had 725 (12.5%) missions, and they were unevenly distributed among
10+ units, without significantly straining certain single units. Mission durations at the
Hatanpaa hospital campus were as follows: mean = 62 min (std 26 min), median = 64 min
(IQR: 54 min, 74 min).

Jamsa health care center had 785 missions (13.5%), managed by the region’s on-call
units EPI1324 (343 missions), EPI325 (395 missions), and other units (47 missions) (Figure 3).
Most missions occurred on Mondays between 8 a.m.—12 p.m., on Wednesdays between
10 a.m.—6 p.m., on Thursdays between 2 p.m.—6 p.m., on Fridays between 10 a.m.—4 p.m.
and on Sundays between 10 a.m.—2 p.m. Mission durations were as follows: mean = 159 min
(std 55 min), median = 172 min (IQR: 150 min, 188 min).

The Valkeakoski hospital campus had 545 missions (9.4%), managed by the region’s on-call
unit EP1423 (401 missions), the neighboring region’s unit EP1424 (62 missions) and other units
(82 missions) (Figure 4). Most missions occurred on Mondays between 4 p.m.—6 p.m., on
Tuesdays between 2 p.m.—~4 p.m. and 6 p.m—8 p.m., on Saturdays between 10 am.—12 p.m. and
6 p.m.—8 p.m., and on Sundays between 4 p.m.—6 p.m. and 8 p.m.—10 p.m. Mission durations
were as follows: mean = 92 min (std 36 min), median = 97 min (IQR: 83 min, 111 min).

The Sastamala health care center had 483 (8.3%) missions, managed by the region’s
units EPI522 (317 missions), EPI523 (133 missions), and other units (33 missions) (Appendix B
Figure A4). Most missions occurred on Tuesdays between 2 p.m.—4 p.m., on Wednesdays be-
tween 2 p.m.—4 p.m., on Thursdays between 12 p.m.-2 p.m., and on Saturdays between 12 p.m.—
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2 p.m. Mission durations were as follows: mean = 119 min (std 43 min), median = 128 min
(IQR: 112 min, 144 min).
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Figure 3. Jamsa health care center mission incidence by 2-h mission start time windows.
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Figure 4. Valkeakoski health care center mission incidence by 2-h mission start time windows.

The Ylojarvi healthcare center had 356 (6.1%) missions, managed by the region’s unit
EPI621 (166 missions), and neighboring units EPI126 (61 missions), EPI129 (55 missions),
EPI 525 (23 missions), EPI 521 (22 missions), and other units (30 missions) (Appendix B
Figure A5). Most missions occurred on Mondays between 2 p.m.—4 p.m., on Tuesdays
between 10 am.—2 p.m. and 4 p.m.—6 p.m., on Thursdays between 6 p.m.-8 p.m., on
Fridays between 12 p.m.—2 p.m., on Saturdays between 4 p.m.—6 p.m., and on Sundays
between 2 p.m.—4 p.m. Mission durations were as follows: mean = 65 min (std 24 min),
median = 67 min (IQR: 58 min, 77 min).

The Miénttd-Vilppula health care center had 355 (6.1%) missions, managed by the
region’s unit EPI222 (215 missions), its neighboring unit EPI224 (105 missions), and other
units (35 missions) (Appendix B Figure A6). Most missions occurred on Wednesdays
between 4 p.m.—6 p.m., on Thursdays between 10 a.m.—12 p.m., on Fridays between 10 a.m.—
12 p.m. and 2 p.m.—4 p.m., and on Sundays between 12 p.m.-2 p.m. Mission durations
were as follows: mean = 155 min (std 65 min), median = 176 min (IQR: 147 min, 195 min).

The Parkano health care center had 307 (5.3%) missions, managed by the region’s
unit EP1625 (265 missions), its neighboring unit EP1626 (28 missions), and other units
(14 missions) (Appendix B Figure A7). Most missions occurred on Mondays between 4 p.m.—
6 p.m., on Tuesdays between 10 a.m.—12 p.m., on Wednesdays between 12 p.m.—2 p.m., on
Fridays between 10 a.m.—12 p.m. and 2 p.m.—4 p.m., and on Saturdays between 4 p.m.—
6 p.m. Mission durations were as follows: mean = 166 min (std 55 min), median = 181 min
(IQR: 160 min, 195 min).

The mean time for all prehospital emergency care inter-hospital missions was 104 min
(std 60 min) and the median was 92 min (IQR: 63 min, 150 min).

Besides being the most used units in prehospital emergency care inter-hospital trans-
fers, EP1423, EP1325, EP1324 and EP1625 were also the only units in their respective on-call
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region, with EPI522 being one of two units in its region. They were all also among the units
that had the longest mission durations used for prehospital emergency care inter-hospital
transfers, except for EP1423.

3.3. Occurrence of Prehospital Emergency Care Inter-Hospital Transfer Missions and Their
Incidence with Reference to the Population of Different Municipalities in the Wellbeing Services
County of Pirkanmaa

The number of prehospital emergency care inter-hospital transfer missions from local
health care centers was highest in Jamsa (785), Valkeakoski (545) and Sastamala (483). The
lowest number of emergency care inter-hospital transfers were from Ruovesi (55), Akaa
(77) and Orivesi (86) (Figure A2).

Emergency care inter-hospital transfer mission occurrence compared to the population
was highest in Parkano (4.9%), Jamsé (4.1%) and Méntta-Vilppula (3.8%), which are among
the most rural regions of Pirkanmaa. The rate of occurrence was lowest in Akaa (0.5%),
Nokia (0.7%) and Lempaéla (0.7%) (Figure A3).

The population and number of missions varied substantially, as can be seen when
we compare the health care centers in Virrat (136 missions, with a population of 6395)
and Parkano (307 missions, with a population of 6240); or Lempééld (176 missions, with
a population of 24,580) and Sastamala (483 missions, with a population of 23,734); or
Héameenkyr6 (107 missions, with a population of 10,257) and Méntta-Vilppula (355 missions,
with a population of 9360). The disconnect between population and number of missions
appears clearly when we compare, for example, Nokia (population 35,346), which had
265 prehospital emergency care inter-hospital transfer missions, and Parkano (population
6240), with 307 missions (Figure A2).

4. Discussion

The amount of strain placed on prehospital emergency care services by different
missions is highly significant in many aspects of their operation and, therefore, the use of
these resources must be appropriately assessed. In inter-hospital patient transfers, the use
of prehospital emergency care units should be scrutinized in even greater depth. This is
because healthcare professionals identify the need for these transfers, and their decisions
are based on medical knowledge and reasoning. Notable post-transfer discharge rates that
possibly lead to unnecessary excess costs have been recognized previously [15].

In this pilot study, the strain placed in terms of the readiness of prehospital emergency
care services and individual units by inter-hospital transfers was greatest in rural regions,
where there were also fewer on-call units available. Mission duration was also significant
for units operating in these regions, with them being tied up in transfers for hours at a
time. Higher rates of inter-hospital transfers of rural patients have also been reported
internationally [22].

In this study, rural health care centers performed more prehospital emergency care
inter-hospital transfer missions, both in terms of total number and compared to the pop-
ulation of the different regions, which is in line with previous findings [22]. This was
not categorically true, however, since some rural health care centers had similarly small
numbers of prehospital emergency care inter-hospital transfer missions in terms of total
number and also compared to their respective populations, e.g., some bigger towns and
municipalities with a lower or greater proximity to Tampere, the main city of the wellbeing
services county. Moreover, geographical location, population size, and opening hours were
not necessarily associated with the mission rate of prehospital emergency care inter-hospital
transfers in this study. As found previously, the capabilities of the referring physician and
the resources available at the referring health care center might lower the threshold for
inter-hospital transfers, particularly affecting rural health care centers [15,23].

Another finding of our study was that mission incidence was highest in some of the
rural towns of the Pirkanmaa wellbeing services county and it was not directly associated
with population. Some highly populated regions with long opening hours and on-call
weekends had a low number of total prehospital emergency care inter-hospital transfers,
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while other health care centers with a small population had high mission numbers, some
with long opening hours and others with short on-call hours. Previous findings also
suggest that treatment options may be regionalized, and this may affect the tendency
for inter-hospital transfers among different patient groups [15]. Previous findings also
suggest that managing patients without inter-hospital transfers needs to be encouraged,
since certain conditions have higher inter-hospital transfer rates, while others have higher
discharge rates after second evaluation [15]. This suggests that further research on the
matter is needed.

Missions mostly occurred during afternoon hours on weekdays and weekends, re-
gardless of the opening hours of the health care centers, which varied between 24/7 and
8-16. The accumulation of transfers during normal working hours is consistent interna-
tionally [23]. Therefore, greater mission incidence cannot be explained by longer opening
hours, even if some health care centers also provided an on-call emergency function during
evening and night hours for neighboring cities and towns.

In addition, the mission urgency codes for prehospital emergency care inter-hospital
transfers, assigned by the emergency dispatch center, exhibited a clear over-triage variance
with respect to the urgency assigned by the prehospital emergency care unit. Over-triage
by emergency dispatch center has also been found in previous research [5,6]. International
research has found that most inter-hospital transfers were stable and had low early warning
scores and triages [23]. In our study too, it was found that most prehospital emergency care
inter-hospital transfers were non-urgent.

5. Limitations

The properties of the data used in this study, which only included unit ID, alarm time
and date, mission urgency code, mission destination and municipality, mission start time,
transfer mission urgency code, transfer time, and end of mission time, and which only
pertained to prehospital emergency care inter-hospital transfer missions, limited the depth
of the descriptive analysis.

Another limitation concerning the discussion of the results is due to the fact that only
data regarding prehospital emergency care inter-hospital transfer missions were used in
its descriptive analysis, and data regarding other prehospital emergency care missions,
population age, geographic dispersion, etc., were not available.

The data used in this study were collected during the COVID-19 pandemic, which
may or may not influence the results. Prehospital emergency care inter-hospital transfer
missions follow an increasing trajectory similar to that of total prehospital emergency care
missions. They have been steadily increasing for years and this trend was not altered by
the COVID-19 pandemic.

Even though this study had a large dataset, it lacked properties that would allow for
a more in-depth statistical analysis. Moreover, the timestamp-based data restricted the
possibilities for analysis. Due to these limitations, a pilot study design was implemented so
as to preliminarily explore the relevance and suitability of the research topic. The findings
of this pilot study were interesting with regard to both research and practical development,
encouraging further, more extensive research.

6. Conclusions

This pilot study suggests that the number of prehospital emergency care inter-hospital
transfer missions was significant, especially in the more rural regions of Pirkanmaa, where
there were also fewer prehospital emergency care units on call. Mission durations were also
significant in these regions, possibly negatively affecting the readiness of the region’s pre-
hospital emergency care services. The inconsistency between the dispatch mission urgency
code and the urgency assessed by the prehospital emergency care units raises questions,
as the request for prehospital emergency care inter-hospital transfers is made by health
care professionals. This in turn leads to questions about the legitimacy of the strain caused
by these transfers. In this pilot study, the variance in the use of prehospital emergency
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care inter-hospital transfers in different regions and health care centers is not explicitly
explainable by distance, accessibility due to opening hours, or differences in population
size. The study invites further research on the criteria that determine the necessity and
urgency of prehospital emergency care inter-hospital transfers and encourages studies that
provide clarity as to the appropriate use of prehospital emergency care.
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Appendix A

@ Missions
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Figure A3. Mission incidence/population, percentage.
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Figure A4. Sastamala health care center mission incidence by 2-h mission start time windows.
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Figure A5. Y1ojdrvi health care center mission incidence by 2-h mission start time windows.
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Figure A6. Mantta-Vilppula health care center mission incidence by 2-h mission start time 15 windows.
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Figure A7. Parkano health care center mission incidence by 2-h mission start time windows.
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