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Abstract 

Background:  We investigated paramedic-initiated consultation calls and advice given via telephone by Helicopter 
Emergency Medical Service (HEMS) physicians focusing on limitations of medical treatment (LOMT).

Methods:  A prospective multicentre study was conducted on four physician-staffed HEMS bases in Finland during a 
6-month period.

Results:  Of all 6115 (mean 8.4/base/day) paramedic-initiated consultation calls, 478 (7.8%) consultation calls involv‑
ing LOMTs were included: 268 (4.4%) cases with a pre-existing LOMT, 165 (2.7%) cases where the HEMS physician 
issued a new LOMT and 45 (0.7%) cases where the patient already had an LOMT and the physician further issued 
another LOMT. The most common new limitation was a do-not-attempt cardiopulmonary resuscitation (DNACPR) 
order (n = 122/210, 58%) and/or ‘not eligible for intensive care’ (n = 96/210, 46%). In 49 (23%) calls involving a new 
LOMT, termination of an initiated resuscitation attempt was the only newly issued LOMT. The most frequent reasons 
for issuing an LOMT during consultations were futility of the overall situation (71%), poor baseline functional status 
(56%), multiple/severe comorbidities (56%) and old age (49%). In the majority of cases (65%) in which the HEMS physi‑
cian issued a new LOMT for a patient without any pre-existing LOMT, the physician felt that the patient should have 
already had an LOMT. The patient was in a health care facility or a nursing home in half (49%) of the calls that involved 
issuing a new LOMT. Access to medical records was reported in 29% of the calls in which a new LOMT was issued by 
an HEMS physician.

Conclusion:  Consultation calls with HEMS physicians involving patients with LOMT decisions were common. HEMS 
physicians considered end-of-life questions on the phone and issued a new LOMT in 3.4% of consultations calls. These 
decisions mainly concerned termination of resuscitation, DNACPR, intubation and initiation of intensive care.

Keywords:  Emergency medical services, Treatment limitations, Ethics, Nursing home, DNACPR, Decision-making, 
Limitation of medical treatment, Prehospital physicians, Anaesthesiology, HEMS
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Introduction
Emergency medical service (EMS) personnel treat 
patients in varying circumstances with the primary aim 
to save lives. EMS personnel need to identify and treat 
seriously ill or injured patients and convey them rapidly 
to the hospital. Life-sustaining therapies (LST) often 
need to be initiated promptly in a prehospital setting to 
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ensure a chance for meaningful recovery [1]. It is equally 
important to identify patients who would not benefit 
from aggressive treatments because of their overall health 
state or the characteristics of the acute situation [2]. In 
such cases, aggressive treatment may cause more suffer-
ing for these patients, and hence a palliative approach 
would be preferable.

The number of EMS missions has increased in Europe 
and in Australia in recent decades [3, 4] and EMS per-
sonnel encounter more aged citizens, multimorbid 
patients [5] and patients in nursing homes (NHs) [6]. A 
notable proportion (8–15%) of out-of-hospital cardiac 
arrests (OHCAs) requiring cardiopulmonary resuscita-
tion (CPR) occur in NHs, and the trend is increasing [7–
10]. In Finland, Helicopter Emergency Medical Services 
(HEMS) physicians provide assistance and treatment rec-
ommendations to paramedics both on-scene and through 
phone consultations in various prehospital situations. 
One of those situations is determining the limitation of 
medical treatment (LOMT). Following European Resus-
citation Council Guidelines, EMS personnel can with-
hold LST in situations where there are secondary signs of 
death, obviously lethal trauma or a valid do-not-attempt-
cardiopulmonary-resuscitation (DNACPR) order; other 
LOMTs in prehospital setting are issued by HEMS phy-
sicians [1]. Treatment practices vary geographically, 
and decisions on treatment and LOMT may be ethically 
challenging[11].

For example, across Scandinavia EMS personnel have 
the ability to consult with EMS physicians when they 
need advice [12–15], and according to a recent study 
HEMS physicians were consulted in 24% of all EMS mis-
sions in Finland [15]. Yet, little is known about the con-
tent of those consultation calls. The aim of this study was 
to investigate LOMTs during EMS paramedic-initiated 
consultation calls to HEMS physicians. We specifically 
examined the frequency and content of the LOMTs, the 
reasons why new LOMTs were issued, the amount and 
quality of the information available when making deci-
sions on treatment and the mortality of patients with 
LOMTs.

Methods
Design and setting
This prospective, observational multicentre study on con-
sultation calls was performed on four physician-staffed 
HEMS bases in Finland (Turku, Tampere, Oulu and Kuo-
pio). The study follows the Strengthening the reporting of 
observational studies in epidemiology (‘STROBE’) guide-
lines [16].

The Finnish EMS system is three-tiered, and all EMS 
units are dispatched by the national emergency dispatch 
centre. The first tier includes the first-responding units, 

mainly staffed by lay rescuers equipped with automated 
external defibrillators. The second tier consists of both 
basic life support units staffed with emergency medi-
cal technicians or firefighters and advanced life support 
units staffed with paramedics. The third tier is physician-
staffed (H)EMS units, which are dispatched to aid the 
most high-risk patients. There are five physician-staffed 
HEMS units in Finland that operate with a ground unit 
or a helicopter in the vicinity of university hospitals 24 h 
a day and reach 75% of the Finnish population in 30 min. 
In this study, we included four HEMS units that used a 
common database for medical records; the catchment 
areas for highly specialised medical care of the four 
included bases serve approximately 3.78 million inhabit-
ants (70% of the population), and the physicians are gen-
erally experienced anaesthesiologists [6].

Most EMS missions are handled by EMS personnel, 
but they can call (H)EMS physicians when supervision 
or advice are needed. Local standard operation proto-
cols define consultation practices. EMS personnel need 
to consult a physician if a medical treatment by standard 
protocol has been given on the scene and the patient’s 
condition does not improve. Typically, the (H)EMS phy-
sician is consulted on critically ill or injured patients with 
a vital dysfunction in situations when a physician-staffed 
(H)EMS unit is not dispatched to the scene, but the unit 
may also decide to join the mission by paramedic con-
sultation. Medical records are electronically available 
for HEMS physicians only at the HEMS base; if infor-
mation from medical records is needed while on-scene, 
the HEMS physicians can contact the on-call physicians 
in the hospitals. Only HEMS units use the common 
FinnHEMS database; other physician-staffed EMS units 
report their consultation calls to local medical records. 
This study focused on consultation calls to HEMS phy-
sicians, and did not include all EMS personnel-initiated 
consultation calls.

In Finland, health care facilities (HCFs) of which HEMS 
physicians may receive consultation calls consist mainly 
of municipal primary health care centres but also small 
hospitals. In primary health care centres there are out-
patient clinics and wards with general practitioners and 
facilities for laboratory testing and basic X-ray imaging 
during office-hours. The inpatient wards serve patients 
in postacute care, rehabilitation and palliative care. 
There are various types of NHs: both public and private 
homes and institutions staffed with health care profes-
sionals assisting residents dependent on help in activities 
of daily living due to dementia, old age or multimorbid-
ity [17]. According to the Finnish law, patients should 
be treated according to their will. Patients can docu-
ment an advance directive in which they express their 
preferences regarding treatment decisions anticipating 



Page 3 of 11Kangasniemi et al. Scand J Trauma Resusc Emerg Med           (2022) 30:16 	

situations they are unable to communicate. Advance 
directive is documented in medical records and to be ful-
filled, it should meet the criteria of existence, validity and 
applicability [2]. Indeed, if EMS personnel find a valid 
advance directive containing ‘DNACPR’, CPR should 
not be performed or continued. However, if the patient 
insists treatment that is not medically justified or accept-
able, the physician’s judgement overrules the patient’s 
will. If advance directive is unclear or not known in the 
case of acute critical illness, the patients are offered the 
treatments that are medically justified. Physician assisted 
death is not permitted in Finland.

Data collection
Consultation calls to HEMS physicians occurring 
between September 6, 2017 and March 6, 2018 were 
obtained from the FinnHEMS database. These calls rep-
resent 51% of all recorded events during the observation 
period. The remaining 5895 events represent missions 
where HEMS physician was on scene, and they have 
been analysed in another study [18]. In the present study, 
we focused to LOMT made by phone when the HEMS 
physician didn’t encounter the patient personally. The 
electronic database includes data on HEMS missions, 
consultations calls and medical records from HEMS mis-
sions [19]. For the purposes of this study, a questionnaire 
(study sheet) was created in the FinnHEMS database. The 
study sheet contained questions about the content and 
reasoning of the new LOMT and the quality of informa-
tion available when making treatment decisions. HEMS 
physicians completed the study sheet when document-
ing a consultation call in the database. Consultation 
calls were defined to be associated with an LOMT if the 
physician (1) identified that the patient had a pre-exist-
ing LOMT, (2) issued a new LOMT or (3) identified the 
patient as having a pre-existing LOMT and issued a new 
one on the phone. In this study setting, consultation calls 
in which a new LOMT was pondered but not issued were 
excluded. Consultation calls without a (or with an incor-
rectly completed) study sheet were excluded from the 
analysis. When multiple consultation calls were observed 
regarding a unique patient, we included the first call in 
the survival analysis. The mortality rate up to November 
6, 2018 was retrieved from The Finnish Population Reg-
ister Centre. The study sheet is presented in Additional 
file 1.

Definitions of LOMTs
In this study, ‘DNACPR’ included the decision to with-
hold further CPR attempts after the return of spontane-
ous circulation. A decision to discontinue an on-going 
resuscitation attempt was coded as ‘termination of 
resuscitation’ (ToR). ‘No intubation’ was defined as no 

endotracheal intubation. ‘Not eligible for intensive care’ 
(NEIC) meant withholding all treatments that the HEMS 
physician perceived as intensive care, such as invasive 
monitoring, endotracheal intubation, mechanical ven-
tilation or drugs that demand intensive care unit (ICU)-
level surveillance. If the patient should be transported 
to a municipal primary HCF for the primary care, the 
issued LOMT was ‘no tertiary hospital transfer’. Limiting 
the treatment with ‘no transfers’ meant that the patient 
would stay in a private home or in an NH with basic care.

Data analysis
The main outcome variable was an identified pre-existing 
and/or new LOMT, and secondary outcome variables 
were the reasons for new LOMT, information available 
when making treatment decisions and survival measured 
as days from the consultation call. In addition, we ana-
lysed characteristics of the patients and the situations. 
Groups presented with frequencies and percentages 
were compared with a chi-square test and Fisher’s exact 
test when appropriate. Groups presented with medians 
(Q1–Q3) were compared with a Mann–Whitney U-test 
and Kruskal–Wallis test. The survival between independ-
ent and mutually exclusive groups was described with a 
Kaplan–Meier curve and tested with Log-Rank test. A 
p-value < 0.05 was considered statistically significant, and 
all tests were two-sided. IBM SPSS version 27 was used 
for the analyses (Armonk, NY; IBM Corp).

Ethics
The study protocol was approved by the Ethics Commit-
tee of the Tampere University Hospital (Approval no: 
R15048 on March 17, 2015) and by the National Insti-
tute for Health and Welfare (THL/861/5.05.00/2015 on 
November 11, 2015) that also granted a permission to 
collect data on all consultation calls from medical records 
i.e. the FinnHEMS database. Due to the retrospective and 
register-based design of the study, the need for informed 
consent was waived. The 57 HEMS physicians received 
verbal instructions and an information letter about the 
study and their participation in the study was voluntary.

Results
Consultation calls associated with LOMT
In total, there were 6115 consultation calls (approxi-
mately 8.4 calls/day/base) during the study period. 
There were 483 (7.9%) consultation calls associated with 
an LOMT, of which 478 (99%) were included in the 
final analysis (Fig. 1). Study sheets were filled by 52 dif-
ferent HEMS physicians (corresponding to 91% of all 
HEMS physicians at included bases). The demographic 
data of the consultation calls are shown in Table  1 and 
the content of LOMTs in Table 2. There were 313 (5.1%) 
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consultation calls involving a pre-existing LOMT, of 
which 93% were ‘DNACPR’ and/or ‘NEIC’. HEMS phy-
sicians issued a new LOMT in 210 (3.4%) consultation 
calls, of which 45 were made for patients who already had 
an LOMT. In 49 (23%) calls involving a new LOMT, ToR 
was the only newly issued LOMT.

In consultation calls associated with an LOMT, the 
patients were older, more often in an HCF or NH 
and had more comorbidities, especially dementia and 

cardiovascular diseases (Table  1). When the HEMS 
physician issued a new LOMT during the consultation 
call, 32% of the patients died on the same day, and 66% 
died within a week from the consultation call (p < 0.001) 
(Fig. 2). In most consultation calls (n = 108/165, 66%) in 
which an HEMS physician issued a new LOMT during 
the call, the HEMS physician believed that the patient 
should have already had an LOMT. In the remaining 
one-third (n = 57/165, 35%) of cases, the patient had 

Fig. 1  Data collection. *Patient’s unique civil registration number was known in 5330 (87%) consultation calls and these regarded 5061 unique 
patients
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Table 1  Baseline characteristics of consultation calls to HEMS physicians

Consultation calls for EMS 
patients, data from medical 
recordsa

No LOMT Pre-existing LOMT New LOMT Dual LOMT

N = 5632 % N = 268 % N = 165 % N = 45 % P

Time of the call 0.001

Day (8 a.m.–4 p.m.) 2214 39 116 43 87 53 21 47

Evening (4 p.m.–12 p.m.) 2172 39 104 39 44 27 10 22

Night (12 p.m.–8 a.m.) 1246 22 48 18 34 21 14 31

Reason for consultation  < 0.001

Treatment instructions 3353 60 178 66 106 64 34 76

Destination of further admission 802 14 43 16 8 4.8 4 8.9

Pain medicine 481 8.5 10 3.7 0 0

ECG interpretation 416 7.4 10 3.7 0 0

Non-conveyance 356 3.6 12 4.5 1 0.6 1 2.2

End of resuscitation attempt 157 2.8 12 4.5 47 29 3 6.7

Other 67 1.2 3 1.1 3 1.8 3 6.7

Dispatch codeb  < 0.001

Arrythmia 1169 21 51 19 12 7.3 9 20

Chest pain 1080 19 29 11 2 1.2 2 4.4

Dyspnea 546 9.7 76 28 33 20 11 24

Falling (not dropping) 306 5.4 6 2.2 3 1.8 1 2.2

Stomach pain 274 4.9 6 2.2 2 1.2 1 2.2

Cardiac arrest 262 4.7 11 4.1 66 40 5 11

Convulsions 250 4.4 14 5.2 2 1.2 4 8.9

Stroke 228 4 18 6.7 5 3 1 2.2

Unconsciousness 184 3.3 23 8.6 27 16 9 20

Other illness 178 3.2 21 7.8 1 0.6 0

Gender  < 0.001

Male 2870 51 106 40 83 50 20 44

Female 2497 44 155 58 67 41 25 56

Missing data 265 4.7 7 2.6 15 9.1 0

Age Median (Q1–Q3) 67 (48–79) 84 (75–90) 80 (70–89) 85 (78–92)  < 0.001

Children under 18 years 412 7.3 2 0.7 0 0  < 0.001

Location of the patient  < 0.001

Home/public/work 5078 90 95 35 96 58 11 24

Nursing home 282 5 150 56 50 30 23 51

Primary health care facility 188 3.3 18 6.7 13 7.9 8 18

Hospital 66 1.2 4 1.5 6 3.6 3 6.7

Other 18 0.3 1 0.4 0 0

Anamnesisc

Previously healthy 651 12 0 3 1.8  < 0.001

DNACPR/Advance directive 41 0.7 150 56 0 29 64  < 0.001

Hypertension 1125 20 71 27 41 25 16 36 0.002

Coronary artery disease 730 13 57 21 22 13 5 11 0.002

Diabetes 617 11 38 14 16 9.7 3 6.7 0.271

Atrial fibrillation (chronic) 501 8.9 57 21 22 13 8 18  < 0.001

Asthma/COPD 445 7.9 37 14 15 9.1 5 11 0.006

Cardiac insufficiency 302 5.4 56 21 20 12 11 24  < 0.001

Dementia 211 3.7 65 24 32 19 11 24  < 0.001

Substance abuse 175 3.1 0 6 3.6 0 0.002

TIA/stroke 155 2.8 24 9 11 6.7 7 16  < 0.001

Mental health disorder 133 2.4 4 1.5 5 3 3 6.7 0.168
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experienced trauma or an unexpected acute deteriora-
tion: The reason for consultation was most commonly 
ToR (n = 30/57, 53% vs. n = 17/108 16%, p < 0.001), 
and the patients were younger (median 74 vs. 84  years, 
p < 0.001) and often located in a private home or in a 
public location (n = 49/57, 86% vs. n = 47/108, 44%, 
p < 0.001). Of 478 consultation calls involving an LOMT, 
60 (13%) were related to an HEMS mission. In almost all 
of these missions (n = 58), the HEMS unit was cancelled 

due to futility or LOMT (cardiac arrest n = 26, uncon-
sciousness n = 22, other n = 10).

Reasons for new LOMT
The most common single reason for a new LOMT was 
the futility of the overall situation (18%) (Table  3). In 
cases where age was selected as a reason for the LOMT, 
the median age of the patient was 89 (min–max 74–104) 
years. In cases in which poor baseline functional sta-
tus was selected as a reason for the LOMT, the patient 
was either located in an HCF or NH (71%) or otherwise 
needed help in activities of daily living.

Information available when making decisions regarding 
treatment via phone
In 39% of the consultation calls, the decisions were based 
entirely on the information given by the EMS person-
nel on-scene (Table 4). All consultations concerning NH 
patients lacked any pre-existing advance care plan with 
emergency care plans. Every other (n = 102/210, 49%) 
new LOMT was issued during a consultation call for 
patients in an HCF or NH. During these calls, the NH 
staff was unfamiliar with the resident’s comorbidities in 
21% (n = 21/102) of cases, baseline functional capacity 
in 15% (n = 15) of cases and pre-existing LOMT in 22% 
(n = 22) of the cases.

HEMS physicians mostly made decisions about new 
LOMTs without seeking a second opinion (n = 186/210, 
89%). In 20 (10%) cases, the HEMS physicians discussed 
the decision via phone with another physician from a 
tertiary hospital or with another HEMS physician. Dis-
cussions with HCF/NH physicians were rare (n = 3, 1%). 
When making treatment decisions for patients with 
a pre-existing LOMT, the HEMS physicians received 
information about the previously issued LOMT in 93% 
(n = 291/313) of cases. In the remaining 7% of cases, the 
HEMS physician reported having received this informa-
tion after decisions were already made, usually by read-
ing it from the medical records when documenting the 
consultation call.

HEMS, Helicopter Emergency Medical Service, DNACPR, Do not attempt cardiopulmonary resuscitation, COPD, Chronic Obstructive Pulmonary Disease, TIA, Transient 
Ischaemic Attack
a  5 consultation calls with LOMT excluded from analysis (Fig. 1)
b  Only the 10 most common codes out of the 50 codes observed during the study period are shown
c  The sums on patients with comorbidities exceed n = 6110 because many patients may have had several comorbidities

Table 1  (continued)

Consultation calls for EMS 
patients, data from medical 
recordsa

No LOMT Pre-existing LOMT New LOMT Dual LOMT

N = 5632 % N = 268 % N = 165 % N = 45 % P

Epilepsy 124 2.2 11 4.1 4 2.4 0 0.200

Another diagnosed illness 987 18 86 32 32 19 10 22  < 0.001

Table 2  The frequency and content of LOMT in consultation 
calls to HEMS physicians

LOMT, Limitation of medical treatment, HEMS, Helicopter Emergency Medical 
Service, DNACPR, Do-not-attempt-cardiopulmonary resuscitation, NEIC, Not 
eligible for intensive care, ToR, Termination of resuscitation
a In 64 consultations the patient had multiple pre-existing LOMT
b The category ‘other’ included three consultation calls in which the patient 
had an advance directive, five consultation calls on patients with palliative care 
decision and one call on patient with ‘allow natural death’ decision issued by a 
general practitioner
c In 108 consultation calls multiple new LOMT were issued
d The category ‘other’ included nine consultation calls in which the LOMT was 
the decision to admit the patient to the secondary hospital instead of tertiary 
hospital for further treatment

The frequencies and contents of LOMT N %

A Pre-existing LOMT (N = 313)

The frequency of different pre-existing LOMTa

 DNACPR 300 96

 NEIC 59 19

 No tertiary hospital admission 2 0.6

 No transfers 4 1.3

 Otherb 16 5.1

B New LOMT (N = 210)

The frequency of different new LOMTc

 DNACPR 122 58

 NEIC 96 46

 No intubation 67 32

 ToR 54 26

 No tertiary hospital admission 12 5.7

 No transfer 12 5.7

 Otherd 24 11.4
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Discussion
This prospective, observational multicentre study inves-
tigated 6115 EMS personnel-initiated consultation calls 
to HEMS physicians, with a special interest in LOMTs. 
Answering consultation calls is an important part of 
HEMS physicians’ daily tasks, and 8% of these calls were 
associated with an LOMT. The incidence of LOMTs is 
increasing in Europe [20, 21]. In a French study, advance 
directives were available for 7.5% of OHCA patients [13], 
and in a recent study from USA, 9.9% of EMS-attended 
OHCA patients had a DNACPR order [10]. In our study, 
patients’ pre-existing LOMTs were mainly ‘DNACPR 

only’ (75%), and no advance care plans with emergency 
care plans were reported [2, 22]. New LOMTs were 
issued in 3.4% of consultation calls, and half of them were 
made for patients in an HCF or NH. The most frequent 
new LOMT was a ‘ToR’ (23%), but ‘DNACPR’, ‘NEIC’ and 
‘no intubation’ were also common.

We found that HEMS physicians issued LOMTs in 
extremely futile situations. According to ERC guidelines 
[1], withdrawal from CPR should be considered when 
there is no return of spontaneous circulation, no shocks 
are administered and EMS personnel did not witness 
the arrest. Resuscitation attempts can be terminated 
if there has been asystole continuously despite 20  min 
of advanced life support with an absence of a reversible 
cause of cardiac arrest [1]. The large proportion of ToR 
decisions explains the poor survival in the study popu-
lation: one-third of patients with a new LOMT died on 
the same day of the consultation call. Notably, in two-
thirds of the consultation calls involving new LOMTs 
the HEMS physician felt that the patient’s fragile condi-
tion should have ethically mandated that the treatment 
limitation be issued earlier. One possible explanation for 
this is that the LOMT did exist, but information on these 
advance care plans was not available on-scene during the 
call, which has been reported in other studies [9, 13]. It 
is possible that the patient records were not available or 
that the family or nursing staff were unable to share this 
information. The criteria to initiate LST in prehospital 
settings are the same as admission criteria for intensive 

Fig. 2  The 180-day survival of the study cohort including 5061 unique patients. Among the patients concerned in the consultation calls, 4671 
(92%) had no limitation in medical treatment (LOMT), 233 (4.6%) had a pre-existing LOMT, 119 (2.4%) had a new LOMT and 38 (0.8%) belonged to 
an independent group of patients having pre-existing LOMT but to whom HEMS physicians issued further LOMTs (‘Dual LOMT’)

Table 3  The reasons that HEMS physicians issued a new LOMT 
during a consultation call

HEMS, Helicopter emergency medical service; LOMT, Limitation of medical 
treatment
a In 159/210 (76%) consultation calls with a new LOMT, the HEMS physician 
selected multiple reasons for the LOMT decision

Reasons for new limitation of medical treatment All n = 210 %

The frequency of different reasons for a new LOMTa

Futility of the overall situation 150 71

Multiple/severe comorbidities 118 56

Poor baseline functional status 117 56

Old age 103 49

Pre-existing LOMT or advance directive 33 16

Other 14 6.7
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care in hospitals, but the diagnostic possibilities on-scene 
and access to medical records are limited. We found only 
one study analysing the reasons for ICU refusal rather 
than ICU admission [23]. The reasons to limit LST and 
refuse ICU admission were higher age, underlying dis-
ease, NH residency, pre-existing cognitive impairment, 
admission for medical reasons, sepsis, acute cardiac fail-
ure or acute central neurologic illness. In that study, 59% 
of the decisions to forego LST for ICU-refused patients 
were made via phone[23].

During the study period, we observed 5895 HEMS 
missions and 6115 consultation calls, although parts of 
the calls were related to the missions [18]. Compared to 
an earlier Scandinavian study, only 23% of HEMS units’ 
events were phone calls [12]. In Finland, HEMS physi-
cians were consulted in 39% of non-conveyance situa-
tions [15]. An interesting feature of our study was that 
the HEMS physicians seldom discussed LOMT decisions 
with another physician, which needs further considera-
tion. This is probably due to Finnish HEMS physicians’ 
extensive work experience in anaesthesiology and inten-
sive care and the high proportion of ToR decisions. This 
is very different from a French study [24], which reported 
that the issuance of a new LOMT in the field was 

common, but the physicians consulted another physician 
in 59% of the cases. In this study, 14% of calls concerned 
patients in an HCF or NH, and half of the new LOMTs 
were issued for those patients, often during daytime. 
There should be an attending physician who has access to 
the patient’s medical records and/or customer informa-
tion and is reachable by phone at least during office hours 
in HCFs and NHs. When an HEMS physician issues a 
new LOMT during a consultation call, the information 
should be transmitted to the attending physician to plan 
the follow-up care and make an advance care plan.

There is a general consensus regarding the need for 
emergency care plans over limitations in treatment only 
[25]. However, it has been found that the EMS system 
helps to overcome deficiencies in end-of-life care: The 
report of the National Supervisory Authority for Wel-
fare and Health states that EMS units are increasingly 
dispatched to treat patients in NHs due to inadequate 
advance care plans [26]. In addition, the Ministry of 
Social Affairs and Health’s report on the status of the 
palliative care in Finland acknowledges that EMS often 
responds to the sudden care needs of patients in end-
of-life care [27]. EMS is the only nationwide societal 
health care system that provides all levels of health care 

Table 4  The information available when HEMS physicians made decisions on treatment and issued a new LOMT

HEMS, Helicopter Emergency Medical Service; LOMT, Limitation of medical treatment
a Not EMS personnel; for example, a relative/proxy, nursing home staff, physician in tertiary hospital
b National archive of health and social welfare information contains up to date records from both the private and public sectors. The users of the Kanta services 
include citizens, healthcare services, social welfare services and pharmacies
c Information on medical records, medication lists, pre-existing LOMTs or from any person other than EMS personnel on scene was not available

Type of information available All n = 478 % New LOMT n = 210 %

Information from EMS situation 471 99 206 98

Anamnesis via EMS personnel 471 99 206 98

Measured vital parameters 399 83 160 76

ECG 151 32 45 21

Information from a person other than the EMS personnela 117 24 79 38

Nurse familiar with the patient 59 12 39 19

Nurse unfamiliar with the patient 9 1.9 8 3.8

Attending physician in nursing home 6 1.3 4 1.9

Another physician 15 3.1 10 4.8

A relative/proxy 31 6.5 22 10

Information on any pre-existing LOMTs 291 61 35 17

Medical records 187 39 60 29

Tertiary hospital medical records 182 38 57 27

Primary care hospital/health care facility medical records 3 0.6 0 0

Nursing home client’s medical records 7 1.5 3 1.4

Emergency care plan 0 0 0 0

Kanta-serviceb/National electronic medical records 1 0.2 1 0.5

Medication list 124 26 45 21

Medication list without medical records 29 6.1 17 8.1

Information available only from paramedics on scenec 85 18 82 39
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24/7. Waldrop et  al. identified care-related, psychologi-
cal and organisational reasons that prehospital providers 
are called to NHs at the end of life [28]. If advanced care 
planning is concentrated mainly on treatment restric-
tions without an emergency care plan [22], when the 
patient suddenly deteriorates, EMS participation is usu-
ally needed to take the responsibility for clinical deci-
sion-making about when to proceed to palliative care. 
The patient’s family members or NH staff usually need 
diagnostic measures and support [10, 13]. Sometimes, 
prehospital providers do not understand the pre-existing 
LOMT or need treatment instructions on how to treat 
critically ill patients with LOMTs [29]. The dying process 
should not be medically lengthened; instead, in situations 
where the end of life is approaching the goals of care 
should be palliation and dignity.

End-of-life care decisions are often difficult to make 
before the acute severe illness or injury. Societal service 
systems have difficulties handling these acute problems 
during on-call hours due to challenges in information 
transmission, work culture and work organisation. Thus, 
the current system places responsibility for acute deci-
sion-making upon HEMS physicians [30]. In  situations 
where the new LOMT is issued on the phone by an 
HEMS physician and the patient does not die immedi-
ately, it may be challenging to ensure good continuity of 
care without contact with the physician responsible for 
the follow-up care. In view of the increased workload of 
the EMS system, decision makers in health care systems 
should actively consider the organisation and accessibil-
ity of end-of-life care services in acute situations.

Strengths and limitations of the study
To the best of our knowledge, this is the first study on 
pre-hospital consultation calls concerning LOMTs. The 
strengths of this study are the prospective multicentre 
design and feasible data collection; the study sheet was 
available in the same electronic database that was used 
for documentation of the consultation calls. The mate-
rial is comprehensive, and the study has a nationwide 
coverage. Patient’s unique civil registration number was 
missing in 13% of consultation calls and in addition three 
patients in the ‘no LOMT’ group were lost from follow-
up since registered abroad. However, the practices of 
HEMS physicians might vary in terms of why or how 
actively they issue LOMTs [31–33]. This study did not 
record cases where a new LOMT was considered but not 
issued. In addition, it is possible that some HEMS phy-
sicians do not perceive the termination of a futile resus-
citation attempt as an LOMT, and in such a situation 
they may have been unlikely to complete the study sheet. 
Thus, the true incidence of end-of-life questions in pre-
hospital settings may be even higher. The results of this 

study cannot be generalised to other countries because 
the EMS and health care systems, end-of-life arrange-
ments and NHs may be remarkably different from the 
Finnish systems.

Conclusion
Consultation calls to HEMS physicians concerning 
LOMTs are common. HEMS physicians advise EMS per-
sonnel on the phone regarding end-of-life questions as 
well, and in 3.4% of consultation calls they issue a new 
LOMT. These decisions mainly concern ToR, DNACPR, 
intubation and initiation of intensive care. Further 
research is recommended on the continuity of care of 
patients with a prehospital LOMT: for example a pro-
spective study on how the information of LOMT and/or 
admission to palliative care should be communicated to 
the NH physician or a follow-up study on what happens 
to patients with LOMT in hospital after they are admit-
ted to emergency department.

Abbreviations
CPR: Cardiopulmonary resuscitation; DNACPR: Do not attempt cardiopulmo‑
nary resuscitation; EMS: Emergency medical services; HCF: Health care facility; 
HEMS: Helicopter emergency medical services; ICU: Intensive care unit; LOMT: 
Limitation of medical treatment; LST: Life-sustaining therapies; NEIC: Not eligi‑
ble for intensive care, NH: nursing home, OHCA: out-of-hospital cardiac arrest, 
ToR: termination of resuscitation.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s13049-​022-​01002-8.

Additional file 1. The study sheet with English translations.

Acknowledgements
We want to acknowledge the HEMS physicians for participating in the study 
and filling the study sheets accurately.

Authors’ contributions
All authors designed the study, assessed the study sheet, drafted, and criti‑
cally revised the manuscript. HK accepted the filled study sheets. HK and 
HH ran the statistical analyses. All authors have read and approved the final 
manuscript.

Funding
This research was supported by scientific research grants from the FinnHEMS 
Research and Development Unit, the Competitive Research Funding of the 
Tampere University Hospital (Grant 9U008) and the Competitive Research 
Funding of the Helsinki University Hospital (Grant TYH2018317). The funding 
organisations did not have any role in planning the design of the study, col‑
lecting, analysing or interpretating the data or writing the manuscript.

Availability of data and materials
Please contact the author for data requests.

Declarations

Ethics approval and consent to participate
This was an observational study, and no clinical interventions were performed. 
The Ethics Committee of the Tampere University Hospital approved the study 

https://doi.org/10.1186/s13049-022-01002-8
https://doi.org/10.1186/s13049-022-01002-8


Page 10 of 11Kangasniemi et al. Scand J Trauma Resusc Emerg Med           (2022) 30:16 

protocol on March 17, 2015 (Approval no: R15048). The study was accepted 
by all five Finnish university hospitals, the National Institute for Health and 
Welfare and FinnHEMS Ltd. Due to the design of the study, the need for 
informed consent was waived. The HEMS physicians collected the data, and 
their participation was voluntary.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interest regarding this 
study.

Author details
1 Research and Development Unit, FinnHEMS Ltd, WTC Helsinki Airport, 
Lentäjäntie 3, 01530 Vantaa, Finland. 2 Division of Anaesthesiology, Department 
of Perioperative, Intensive Care and Pain Medicine, HUS University of Helsinki 
and Helsinki University Hospital, Meilahti Tower Hospital, Haartmaninkatu 3, 
00029 Helsinki, Finland. 3 Faculty of Medicine and Health Technology, Tampere 
University, 33014 Tampere, Finland. 4 Emergency Medical Services, Centre 
for Prehospital Emergency Care, Department of Emergency, Anaesthesia 
and Pain Medicine, Tampere University Hospital, P.O. Box 2000, 33521 Tam‑
pere, Finland. 5 Faculty of Social Sciences, Tampere University, P.O. Box 100, 
33014 Tampere, Finland. 6 Department of Emergency Medicine, Hyvinkää 
Hospital, 05850 Hyvinkää, Finland. 7 Department of Intensive Care Medicine, 
Tampere University Hospital, P.O. Box 2000, 33521 Tampere, Finland. 8 Depart‑
ment of Emergency, Anaesthesia and Pain Medicine, Tampere University 
Hospital, P.O. Box 2000, 33521 Tampere, Finland. 9 Department of Geriatrics, 
Tampere University Hospital, P.O. Box 2000, 33521 Tampere, Finland. 

Received: 23 September 2021   Accepted: 12 February 2022

References
	1.	 Perkins GD, Graesner J-T, Semeraro F, Olasveengen T, Soar J, Lott C, et al. 

European Resuscitation Council Guidelines 2021: executive summary. 
Resuscitation. 2021;161:1–60.

	2.	 Mentzelopoulos SD, Couper K, Van de Voorde P, Druwe P, Blom M, Perkins 
GD, et al. European Resuscitation Council Guidelines 2021: ethics of 
resuscitation and end of life decisions. Resuscitation. 2021;161:408–32.

	3.	 Pittet V, Burnand B, Yersin B, Carron P-N. Trends of pre-hospital emergency 
medical services activity over 10 years: a population-based registry analy‑
sis. BMC Health Serv Res. 2014;14:380.

	4.	 Andrew E, Nehme Z, Cameron P, Smith K. Drivers of increasing emer‑
gency ambulance demand. Prehosp Emerg Care. 2020;24:385.

	5.	 Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie B. Epidemiol‑
ogy of multimorbidity and implications for health care, research, and 
medical education: a cross-sectional study. Lancet. 2012;380:37–43.

	6.	 Kangasniemi H, Setälä P, Huhtala H, Kämäräinen A, Virkkunen I, Tirkkonen 
J, et al. Limitation of treatment in prehospital care—the experiences of 
helicopter emergency medical service physicians in a nationwide multi‑
centre survey. Scand J Trauma Resusc Emerg Med. 2019. https://​doi.​org/​
10.​1186/​s13049-​019-​0663-x.

	7.	 Deasy C, Bray JE, Smith K, Harriss LR, Bernard SA, Davidson PM, et al. 
Resuscitation of out-of-hospital cardiac arrests in residential aged care 
facilities in Melbourne, Australia. Resuscitation. 2012;83:58–62.

	8.	 Pape M, Rajan S, Hansen SM, Mortensen RN, Riddersholm S, Folke F, et al. 
Survival after out-of-hospital cardiac arrest in nursing homes—a nation‑
wide study. Resuscitation. 2018;125:90–8.

	9.	 Kangasniemi H, Setälä P, Huhtala H, Kämäräinen A, Virkkunen I, Jämsen 
E, et al. Out-of-hospital cardiac arrests in nursing homes and pri‑
mary care facilities in Pirkanmaa, Finland. Acta Anaesthesiol Scand. 
2018;62:1297–303.

	10.	 Counts CR, Blackwood J, Winchell R, Drucker C, Jennerich AL, Feder S, 
et al. Emergency medical services and do not attempt resuscitation direc‑
tives among patients with out-of-hospital cardiac arrest. Resuscitation. 
2020;158:73–8.

	11.	 Mikkelsen S, Schaffalitzky de Muckadell C, Binderup LG, Lossius HM, Toft 
P, Lassen AT. Termination of prehospital resuscitative efforts: a study of 
documentation on ethical considerations at the scene. Scand J Trauma 
Resusc Emerg Med. 2017;25:35.

	12.	 Kruger AJ, Lossius HM, Mikkelsen S, Kurola J, Castren M, Skogvoll E. Pre-
hospital critical care by anaesthesiologist-staffed pre-hospital services in 
Scandinavia: a prospective population-based study. Acta Anaesthesiol 
Scand. 2013;57:1175–85.

	13.	 Reuter P-G, Agostinucci J-M, Bertrand P, Gonzalez G, De Stefano C, Hen‑
nequin B, et al. Prevalence of advance directives and impact on advanced 
life support in out-of-hospital cardiac arrest victims. Resuscitation. 
2017;116:105–8.

	14.	 Hoglund E, Andersson-Hagiwara M, Schroder A, Moller M, Ohlsson-Nevo 
E. Characteristics of non-conveyed patients in emergency medical 
services (EMS): a one-year prospective descriptive and comparative study 
in a region of Sweden. BMC Emerg Med. 2020;20:61.

	15.	 Paulin J, Kurola J, Salantera S, Moen H, Guragain N, Koivisto M, et al. 
Changing role of EMS -analyses of non-conveyed and conveyed patients 
in Finland. Scand J Trauma Resusc Emerg Med. 2020;28:45.

	16.	 von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke 
JP, et al. The Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) statement: guidelines for reporting observational 
studies. Lancet. 2007;370:1453–7.

	17.	 Aaltonen M, Raitanen J, Forma L, Pulkki J, Rissanen P, Jylha M. Burden‑
some transitions at the end of life among long-term care residents with 
dementia. J Am Med Dir Assoc. 2014;15:643–8.

	18.	 Kangasniemi H, Setala P, Olkinuora A, Huhtala H, Tirkkonen J, Kamarainen 
A, et al. Limiting treatment in pre-hospital care: a prospective, observa‑
tional multicentre study. Acta Anaesthesiol Scand. 2020;64:1194–201.

	19.	 Saviluoto A, Bjorkman J, Olkinuora A, Virkkunen I, Kirves H, Setala P, et al. 
The first seven years of nationally organized helicopter emergency medi‑
cal services in Finland—the data from quality registry. Scand J Trauma 
Resusc Emerg Med. 2020;28:46.

	20.	 Prendergast TJ, Luce JM. Increasing incidence of withholding and 
withdrawal of life support from the critically ill. Am J Respir Crit Care Med. 
1997;155:15–20.

	21.	 Sprung CL, Ricou B, Hartog CS, Maia P, Mentzelopoulos SD, Weiss M, et al. 
Changes in end-of-life practices in European Intensive Care Units From 
1999 to 2016. JAMA. 2019;2019:1–12.

	22.	 Pitcher D, Fritz Z, Wang M, Spiller JA. Emergency care and resuscitation 
plans. BMJ. 2017;356:j876.

	23.	 Reignier J, Dumont R, Katsahian S, Martin-Lefevre L, Renard B, Fiancette 
M, et al. Patient-related factors and circumstances surrounding decisions 
to forego life-sustaining treatment, including intensive care unit admis‑
sion refusal. Crit Care Med. 2008;36:2076–83.

	24.	 Ferrand E, Marty J, French LATASAMU Group. Prehospital withholding and 
withdrawal of life-sustaining treatments. The French LATASAMU survey. 
Intensive Care Med. 2006;32:1498–505.

	25.	 Perkins GD, Fritz Z. Time to change from do-not-resuscitate orders to 
emergency care treatment plans. JAMA Netw Open. 2019;2:e195170.

	26.	 National Supervisory Authority for Welfare and Health. Hoitosuunnitelmat 
ja DNR-päätös pitkäaikaishoidossa ja ensihoito [Treatment plans and 
DNAR decisions in long-term care facilities and emergency medicine 
service.] [Internet]. Dnro 4141/06.00.00.05/2015 2015.

	27.	 Saarto T, Finne-Soveri H, and expert working group. Suositus palliatiivisen 
hoidon palveluiden tuottamisesta ja laadun parantamisesta Suomessa. 
Palliatiivisen hoidon asiantuntijaryhmän loppuraportti. [Recommenda‑
tion on the provision and improvement of palliative care services in 
Finland Final report of the expert] Reports and Memorandums of the 
Ministry of Social Affairs and Health. Finland; 2019;68. http://​urn.​fi/​URN:​
ISBN:​978-​952-​00-​4126-7

	28.	 Waldrop DP, McGinley JM, Clemency B. Mediating systems of care: 
emergency calls to long-term care facilities at life’s end. J Palliat Med. 
2018;21:987–91.

	29.	 Mirarchi FL, Cammarata C, Zerkle SW, Cooney TE, Chenault J, Basnak D. 
TRIAD VII: do prehospital providers understand physician orders for life-
sustaining treatment documents? J Patient Saf. 2015;11:9–17.

	30.	 Waldrop DP, McGinley JM, Dailey MW, Clemency B. Decision-making 
in the moments before death: challenges in prehospital care. Prehosp 
Emerg Care. 2019;23:356–63.

https://doi.org/10.1186/s13049-019-0663-x
https://doi.org/10.1186/s13049-019-0663-x
http://urn.fi/URN:ISBN:978-952-00-4126-7
http://urn.fi/URN:ISBN:978-952-00-4126-7


Page 11 of 11Kangasniemi et al. Scand J Trauma Resusc Emerg Med           (2022) 30:16 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	31.	 Garland A, Connors AF. Physicians’ influence over decisions to forego life 
support. J Palliat Med. 2007;10:1298–305.

	32.	 Mark N, Rayner S, Lee N, Curtis J. Global variability in withholding and 
withdrawal of life-sustaining treatment in the intensive care unit: a 
systematic review. Intensive Care Med. 2015;41:1572–85.

	33.	 Curtis JR, Engelberg RA, Teno JM. Understanding variability of end-of-life 
care in the ICU for the elderly. Intensive Care Med. 2017;43:94–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Advising and limiting medical treatment during phone consultation: a prospective multicentre study in HEMS settings
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Design and setting
	Data collection
	Definitions of LOMTs
	Data analysis
	Ethics

	Results
	Consultation calls associated with LOMT
	Reasons for new LOMT
	Information available when making decisions regarding treatment via phone

	Discussion
	Strengths and limitations of the study
	Conclusion
	Acknowledgements
	References


