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Summary

QUESTION: In the ageing European population, the pro-
portion of interventions by the emergency medical services
(EMS) for elderly patients is increasing, but little is known
about the recent trend of EMS interventions in nursing
homes. The aim of this analysis was to describe the evolu-
tion of the incidence of requests for prehospital EMS inter-
ventions for nursing home residents aged 65 years and over
between 2004 and 2013.
METHODS: A prospective population-based register of
routinely collected data for each EMS intervention in the
Canton of Vaud. Linear time trends of incidence of requests
to the EMS in nursing homes were calculated and stratified
by age categories.
RESULTS: The number of ambulance interventions in
nursing homes for people aged 65 years and over (65+) in-
creased by 68.9% (1124‒1898) between 2004 and 2013.
A significant linear increase of the annual incidence of re-
quests to EMS per 1,000 nursing home residents was found
for people aged 65–79 (10.2, 95% confidence interval [CI]
6.2–14.2), 80–89 (16.5, 95% CI 14.0–19.0) and over 90
(12.1, 95% CI 5.8–18.4). EMS interventions in nursing
home residents who required an emergency physician in-
creased during the same period by 205.6% (from 106 to
324), representing an increase from 2% to 7% of all emer-
gency physician interventions in the Canton.
CONCLUSIONS: Our results confirmed an important in-
crease in the incidence of EMS interventions in nursing
homes during the last decade, far exceeding the actual in-
crease of the nursing home population during the same
period. This evolution represents an important opportunity
to reconsider the EMS missions in the context of an ageing
society.
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Introduction

Population ageing is a major concern in industrialised
countries, fostered by an increase in life expectancy and
by a decrease in birth rate [1, 2]. These trends are particu-

larly noticeable for the oldest elderly patients aged 85 years
and over [3]. In European countries, ageing of the popula-
tion induces a concurrent increase in the number of nurs-
ing home residents (NHRs) [1, 4]. In England, five out of
every thousand people are now living in a nursing home
and the trend predicts a progressive increase in the follow-
ing years [5]. NHRs aged 65 years and over (65+ yr) are
particularly vulnerable, present multiple chronic conditions
and require frequent hospital admissions [6, 7]. Concur-
rently, the management of acute situations involving eld-
erly NHRs is complicated by the increasingly limited avail-
ability of general practitioners, the limited emergency skills
of nursing home personnel and the lack of preparedness
of prehospital emergency professionals [8, 9]. Thus, for
these patients, the prehospital emergency medical services
(EMS) are frequently the only way to access acute care and
often constitute the best pathway to the hospital. The con-
sequence is a progressive increase in EMS interventions in
nursing homes and an almost systematic transfer of these
patients to the hospital emergency department (ED), result-
ing in an increase in ED visits by these elderly patients [3,
10].
In Europe, the proportion of interventions by EMS for eld-
erly patients is increasing [11–13]. This has been emphas-
ised in a recent study performed in the Canton of Vaud,
Switzerland, showing a 44.9% increase of EMS interven-
tions over 10 years for patients aged 80 years and over [14].
Nevertheless, nothing is known about the actual trend of
EMS interventions in nursing homes over the last decade.
Assessing this evolution, together with identifying NHRs’
actual needs, is, however, of major importance regarding
its impact on the required competencies and skills of EMS
professionals.
The aim of this study was to describe the evolution of
the incidence of requests to prehospital EMS interventions
(ambulances, respectively emergency physicians) for
NHRs aged 65 years and over, in a Swiss Canton between
2004 and 2013.
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Methods

Study design and setting
A prospective population-based register of routinely col-
lected data for each EMS intervention in the Canton of
Vaud (approximately 750,000 inhabitants), in the western
part of Switzerland, was analysed for the period 2004 and
2013.
Trained nurses and paramedics coordinate prehospital
EMS, from a sole dispatch centre, using specific keyword-
based dispatch protocols. Ambulances with paramedics are
the primary response element of the EMS. In addition,
emergency physicians (EPs) may be sent on-site by ground
(emergency resuscitation vehicles) or by air (rescue heli-
copter), particularly in life-threatening situations, such as
cardiac arrest, major trauma, respiratory distress, uncon-
sciousness or other life-threatening emergencies, or at the
request of the paramedics already on site. Six emergency
resuscitation vehicles are positioned in six regional hospit-
als around the canton and one is located in the Lausanne
University hospital. They are typically dispatched to urban
and suburban areas, whereas the rescue helicopter (located
in the Lausanne area) is mainly dedicated to life-threaten-
ing emergencies occurring in rural and mountainous areas.
None of the interventions for a NHR required a rescue heli-
copter.

Patients are transported either to the regional hospitals of
the Canton, or to the Lausanne University Hospital, de-
pending on the severity of the pathologies and the proxim-
ity of the hospital. The Lausanne University Hospital func-
tions as a tertiary reference centre, as well as a primary
community hospital for the Lausanne area.

Databases and variables
Regulation data were collected and recorded in the inform-
ation system of the dispatch centre. Ambulance reports
comprise complementary data (date, place, timing, main
reason for the intervention), evaluation of the patient on
site (age, gender, severity, life-saving measures), and ac-
tion undertaken (e.g. transport to the hospital, call to the
EP, resuscitation, death). A set of these data was provided
by the State Healthcare Authorities to the Institute of Social
and Preventive Medicine for control, validation and analys-
is. Prehospital severity was recorded according to the Na-
tional Advisory Committee for Aeronautics (NACA) scale.
NACA scores of 4 or more imply potentially life-threaten-
ing injuries [15]. For EP interventions, reports contain a de-
scription of prehospital life-saving measures, procedures or
interventions on site (medico-legal procedure, resuscitation
with transport to the ED, on-site urgent care, clinical exam-
ination, unsuccessful resuscitation, death pronouncement),
as well as the diagnosis and outcomes systematically col-

Table 1: Characteristics of ambulance interventions in nursing home residents aged 65 years and over.

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total
Number of
ambulance
interventions

1,124 1,065 1,191 1,299 1,369 1,314 1,506 1,729 1,810 1,898 14,235

Age, n (%)
65–79 years 223 (19.8) 203 (19.1) 254 (21.3) 237 (19.3) 268 (19.6) 239 (18.2) 302 (20.1) 303 (17.5) 335 (18.5) 361 (19.0) 2,725 (19.2)

80–89 years 490 (43.6) 488 (45.8) 523 (43.9) 577 (47.0) 628 (45.9) 699 (53.2) 729 (48.4) 827 (47.8) 831 (45.9) 896 (47.2) 6,688 (46.9)

≥90 years 411 (36.6) 374 (35.1) 414 (34.8) 415 (33.8) 473 (34.6) 376 (28.6) 475 (31.5) 599 (34.6) 644 (35.6) 641 (33.8) 4,822 (33.9)

Gender, n (%)
Female 785 (69.8) 738 (69.4) 815 (68.4) 841 (68.5) 935 (68.4) 933 (71.0) 1,011 (67.1) 1,152 (66.6) 1,249 (69) 1,263 (66.5) 9,722 (68.5)

Male 339 (30.2) 325 (30.6) 376 (31.6) 387 (31.5) 433 (31.7) 381 (29.0) 495 (32.9) 577 (33.4) 561 (31) 635 (33.5) 4,509 (31.5)

NACA score categories, n (%)
0–3 979 (87.1) 916 (86) 1,004 (84.3) 1,060 (86.3) 1,139 (83.2) 1,106 (84.2) 1,296 (86.1) 1,471 (85.1) 1,525 (84.3) 1,616 (85.1) 12,112

(85.2)

4–6 141 (12.5) 141 (13.2) 179 (15.0) 164 (13.3) 221 (16.1) 195 (14.8) 202 (13.4) 246 (14.2) 269 (14.9) 268 (14.1) 2,026 (14.2)

7 4 (0.4) 8 (0.8) 8 (0.7) 5 (0.4) 9 (0.7) 13 (1) 8 (0.5) 12 (0.7) 16 (0.9) 14 (0.7) 97 (0.7)

Main reasons for intervention, n (%)
Cardiac arrest 5 (0.5) 8 (0.8) 9 (0.8) 6 (0.5) 13 (1.0) 10 (0.8) 11 (0.7) 15 (0.9) 17 (0.9) 19 (1.0) 113 (0.8)

Coma, convulsions 49 (4.4) 58 (5.5) 70 (5.9) 78 (6.4) 60 (4.4) 59 (4.5) 90 (6.0) 86 (5.0) 94 (5.2) 103 (5.4) 747 (5.3)

Respiratory
distress

103 (9.2) 108 (10.1) 153 (12.9) 141 (11.5) 177 (12.9) 164 (12.5) 159 (10.6) 209 (12.1) 250 (13.8) 241 (12.7) 1,705 (12)

Cardiovascular 93 (8.3) 85 (8.0) 112 (9.4) 120 (9.8) 132 (9.6) 130 (9.9) 168 (11.2) 172 (10) 169 (9.3) 186 (9.8) 1,367 (9.6)

Psychiatric, drug
abuse, poisoning

63 (5.6) 69 (6.5) 71 (6.0) 84 (6.8) 96 (7.0) 105 (8.0) 113 (7.5) 130 (7.5) 132 (7.3) 140 (7.4) 1,003 (7.1)

Trauma 390 (34.7) 397 (37.3) 381 (32) 442 (36) 451 (32.9) 459 (34.9) 493 (32.7) 604 (34.9) 613 (33.9) 608 (32) 4,838 (34)

Nonspecific
complaints1

79 (7.0) 69 (6.5) 90 (7.6) 77 (6.3) 95 (6.9) 112 (8.5) 216 (14.3) 255 (14.8) 295 (16.3) 335 (17.7) 1,623 (11.4)

Thermal injuries2 1 (0.1) 1 (0.1) 0 (0.0) 2 (0.2) 1 (0.1) 1 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 6 (0.0)

Other3 340 (30.3) 270 (25.4) 305 (25.6) 279 (22.7) 344 (25.1) 274 (20.9) 256 (17) 258 (14.9) 240 (13.3) 266 (14) 2,832 (19.9)
1 Non-specific complaints: non-specific abdominal pain, nontraumatic pain, general condition impairment, “home care impossible”
2 Thermal injuries: burns, hypothermia, electric injuries, drowning
3 Diagnoses not listed above
National Advisory Committee for Aeronautics (NACA) score: This scale is divided into 7 categories: NACA 0 (no injury), 1 (slight injury, no medical intervention required), 2
(light-to-moderately heavy injury, ambulatory medical clarification necessary), 3 (heavy, but not life-threatening injury or illness, stationary treatment necessary, and
frequently also local emergency medical measures), 4 (heavy injury, for which the short-term development of a life threat cannot be excluded), 5 (acute lethal danger), 6
(resuscitation), 7 (death).
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lected at 48 hours after ED admission. The evolution of
the number of NHRs in the Canton of Vaud was collec-
ted through the State healthcare statistics for the same time
period. The annual numbers of patients admitted to the ED
of the main hospital (Lausanne University Hospital) were
also collected through the Lausanne University ED annual
reports.

Statistical analysis
All ambulances or EP interventions for NHRs aged 65
years and over were analysed. Variables considered were
age, gender, severity, procedures and interventions on site,
48-hour outcome and 48-hours diagnosis categories. Am-
bulances or EP interventions at home for patients aged 65+
years were also described.
The age-specific incidence of requests to EMS was cal-
culated as the number of interventions per 1,000 NHRs
per year. Incidence calculations were stratified by age cat-
egories (65–79, 80–89, >90). Linear trends of incidence

were analysed over years. Linear regressions were per-
formed to estimate slope parameters (95% confidence in-
terval [CI]) of the relationship between incidence and year
within age categories. In all analyses, differences were con-
sidered statistically significant at p <0.05 (two-tailed). Stat-
istical analyses were conducted using Stata Version 13.1
(StataCorp LP, College Station, TX, USA).

Results

Between 2004 and 2013, the overall population of the Can-
ton of Vaud increased from 644,097 to 743,317 inhabitants
(+15.4%) and the nursing home population increased from
5,977 to 6,560 residents (+9.7%). During the same period,
the number of patients admitted to the ED of the main
hospital (Lausanne university hospital) increased by 19.4%
(from 30,702 to 36,661).
Between 2004 and 2013, the number of prehospital EMS
ambulance interventions for NHRs aged 65 years and over

Table 2: Characteristics of ambulance interventions at home for people aged 65 years and over.

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total
Number of
ambulance
interventions

7,497 8,090 8,419 8,480 8,851 8,765 9,419 9,628 10,069 10,612 89,830

Age, n (%)
65–79 years 2,908 (38.8) 3,116 (38.5) 3,273 (38.9) 3,325 (39.2) 3,327 (37.6) 3,587 (40.9) 3,783 (40.2) 3,849 (40.0) 4,045 (40.2) 4,346 (41) 35,559

(39.5)

80–89 years 3,276 (43.7) 3,491 (43.2) 3,676 (43.7) 3,649 (43.0) 3,974 (44.9) 3,871 (44.2) 4,187 (44.5) 4,207 (43.7) 4,360 (43.3) 4,469 (42.1) 39,160
(43.6)

≥90 years 1,313 (17.5) 1,483 (18.3) 1,470 (17.5) 1,506 (17.8) 1,550 (17.5) 1,307 (14.9) 1,449 (15.4) 1,572 (16.3) 1,664 (16.5) 1,797 (16.9) 15,111
(16.9)

Gender, n (%)
Female 4,355 (58.1) 4,806 (59.4) 4,873 (57.9) 4,907 (57.9) 5,152 (58.3) 5,065 (57.8) 5,427 (57.6) 5,459 (56.7) 5,702 (56.6) 6,061 (57.1) 51,807

(57.7)

Male 3,140 (41.9) 3,283 (40.6) 3,546 (42.1) 3,571 (42.1) 3,692 (41.8) 3,694 (42.2) 3,992 (42.4) 4,169 (43.3) 4,367 (43.4) 4,551 (42.9) 38,005
(42.3)

NACA score categories, n (%)
0–3 6,106 (81.5) 6,482 (80.1) 6,832 (81.2) 6,690 (78.9) 7,151 (80.8) 7,150 (81.6) 7,728 (82.1) 8,004 (83.1) 8,355 (83.0) 8,835 (83.3) 73,333

(81.5)

4–6 1,208 (16.1) 1,383 (17.1) 1,376 (16.3) 1,569 (18.5) 1,502 (17.0) 1,406 (16.0) 1,479 (15.7) 1,426 (14.8) 1,512 (15.0) 1,566 (14.8) 14,427
(16.1)

7 183 (2.4) 225 (2.8) 211 (2.5) 221 (2.6) 198 (2.2) 209 (2.4) 212 (2.3) 198 (2.1) 202 (2.0) 211 (2.0) 2,070 (2.3)

Main reasons for intervention, n (%)
Cardiac arrest 212 (2.8) 244 (3.0) 244 (2.9) 256 (3) 229 (2.6) 232 (2.7) 258 (2.7) 241 (2.5) 240 (2.4) 253 (2.4) 2,409 (2.7)

Coma, convulsions 659 (8.8) 693 (8.6) 778 (9.2) 865 (10.2) 849 (9.6) 841 (9.6) 845 (9.0) 843 (8.8) 894 (8.9) 940 (8.9) 8,207 (9.1)

Respiratory
distress

752 (10.0) 908 (11.2) 921 (10.9) 950 (11.2) 909 (10.3) 907 (10.4) 904 (9.6) 933 (9.7) 981 (9.7) 1048 (9.9) 9,213 (10.3)

Cardiovascular 1,027 (13.7) 1,053 (13) 1,078 (12.8) 1,182 (13.9) 1,087 (12.3) 1,199 (13.7) 1,306 (13.9) 1,273 (13.2) 1,316 (13.1) 1,350 (12.7) 11,871
(13.2)

Psychiatric, drug
abuse, poisoning

482 (6.4) 523 (6.5) 648 (7.7) 641 (7.6) 706 (8.0) 669 (7.6) 724 (7.7) 735 (7.6) 795 (7.9) 783 (7.4) 6,706 (7.5)

Trauma 1,437 (19.2) 1,539 (19) 1,609 (19.1) 1,613 (19) 1,730 (19.6) 1,727 (19.7) 1,932 (20.5) 1,886 (19.6) 1,929 (19.2) 1,967 (18.5) 17,369
(19.3)

Nonspecific
complaints1

403 (5.4) 476 (5.9) 526 (6.3) 541 (6.4) 560 (6.3) 1,650 (18.8) 2,312 (24.6) 2,489 (25.9) 2,671 (26.5) 2,946 (27.8) 14,574
(16.2)

Thermal injuries2 3 (0.0) 10 (0.1) 3 (0.0) 12 (0.1) 7 (0.1) 9 (0.1) 12 (0.1) 11 (0.1) 11 (0.1) 10 (0.1) 88 (0.1)

Other3 2,520 (33.6) 2,642 (32.7) 2,611 (31.0) 2,418 (28.5) 2,774 (31.3) 1,531 (17.5) 1,126 (12) 1,217 (12.6) 1,230 (12.2) 1,315 (12.4) 19,384
(21.6)

1 Non-specific complaints: nonspecific abdominal pain, nontraumatic pain, general condition impairment, “home care impossible”
2 Thermal injuries: burns, hypothermia, electric injuries, drowning
3 Diagnoses not listed above
National Advisory Committee for Aeronautics (NACA) score: This scale is divided into 7 categories: NACA 0 (no injury), 1 (slight injury, no medical intervention required), 2
(light-to-moderately heavy injury, ambulatory medical clarification necessary), 3 (heavy, but not life-threatening injury or illness, stationary treatment necessary, and
frequently also local emergency medical measures), 4 (heavy injury, for which the short-term development of a life threat cannot be excluded), 5 (acute lethal danger), 6
(resuscitation), 7 (death).
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increased by 68.9% (from 1,124 to 1,898; table 1). The
number of ambulance interventions at home for patients
aged 65 years and over increased simultaneously by 41.5 %
(from 7,497 to 10,612; table 2).
Prehospital EP interventions for NHRs aged 65 years and
over increased by 205.6% (from 106 to 324; table 3). The
annual proportion of ambulance interventions simultan-
eously requiring an EP increased from 9.4% to 17.1%. In
comparison, the total number of prehospital EP interven-
tions at home for patients aged 65 years and over increase
marginally by 17.9 % (from 1,779 to 2,097) during the
same period (table 4).

The increase of EP interventions for NHRs resulted from a
global increase of 2% to 7% of total EP interventions in the
Canton de Vaud.
An increasing trend in incidence of requests to an ambu-
lance was observed for NHRs of all categories of age (table
5). This annual linear increase in incidence per 1,000 NHRs
was significant for all age categories (table 5), and was par-
ticularly noticeable for NHRs aged 80–89 years (16.5, 95%
CI 14.0–19.0). A concomitant and similar significant linear
increase in the incidence of requests to an EP was observed
to a lesser degree for all age categories (fig. 1).
NHRs requiring an ambulance or an EP were mostly wo-
men (68.5%). The main reasons for ambulance interven-

Table 3: Characteristics of emergency physician (EP) interventions for nursing home residents aged 65 years and over.

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total
Number of EP
interventions

106 101 126 106 135 218 218 268 289 324 1,891

Age, n (%)
65–79 years 31 (29.3) 30 (29.7) 31 (24.6) 33 (31.1) 28 (20.7) 53 (24.3) 63 (28.9) 64 (23.9) 67 (23.2) 71 (21.9) 471 (24.9)

80–89 years 57 (53.8) 46 (45.5) 68 (54.0) 50 (47.2) 61 (45.2) 106 (48.6) 105 (48.2) 140 (52.2) 122 (42.2) 161 (49.7) 916 (48.4)

≥90 years 18 (17.0) 25 (24.8) 27 (21.4) 23 (21.7) 46 (34.1) 59 (27.1) 50 (22.9) 64 (23.9) 100 (34.6) 92 (28.4) 504 (26.7)

Gender, n (%)
Female 64 (60.4) 60 (59.4) 79 (63.2) 67 (63.8) 80 (59.3) 141 (64.7) 142 (65.4) 185 (69.0) 181 (62.6) 202 (62.9) 1,201 (63.7)

Male 42 (39.6) 41 (40.6) 46 (36.8) 38 (36.2) 55 (40.7) 77 (35.3) 75 (34.6) 83 (31.0) 108 (37.4) 119 (37.1) 684 (36.3)

NACA score categories, n (%)
0–3 38 (35.9) 25 (24.8) 40 (31.8) 32 (30.2) 27 (20.0) 45 (20.6) 63 (28.9) 75 (28.0) 87 (30.1) 108 (33.3) 540 (28.6)

4–6 64 (60.4) 71 (70.3) 82 (65.1) 70 (66) 100 (74.1) 160 (73.4) 146 (67.0) 177 (66.0) 185 (64.0) 201 (62.0) 1,256 (66.4)

7 4 (3.8) 5 (5.0) 4 (3.2) 4 (3.8) 8 (5.9) 13 (6.0) 9 (4.1) 16 (6.0) 17 (5.9) 15 (4.6) 95 (5.0)

Interventions and procedures, n (%)
Medico-legal1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (0.9) 0 (0.0) 1 (0.4) 1 (0.3) 4 (0.2)

Resuscitation2 3 (2.8) 5 (5) 7 (5.6) 3 (2.8) 10 (7.4) 6 (2.8) 6 (2.8) 15 (5.6) 8 (2.8) 8 (2.5) 71 (3.8)

Urgent care 76 (71.7) 67 (66.3) 90 (71.4) 80 (75.5) 95 (70.4) 153 (70.2) 122 (56) 141 (52.6) 179 (61.9) 202 (62.4) 1,205 (63.7)

Clinical
examination

23 (21.7) 24 (23.8) 25 (19.8) 19 (17.9) 22 (16.3) 47 (21.6) 79 (36.2) 97 (36.2) 84 (29.1) 98 (30.3) 518 (27.4)

Unsuccessful
resuscitation3

2 (1.9) 2 (2.0) 1 (0.8) 2 (1.9) 3 (2.2) 7 (3.2) 6 (2.8) 9 (3.4) 9 (3.1) 6 (1.9) 47 (2.5)

Death
pronouncement

2 (1.9) 3 (3.0) 3 (2.4) 2 (1.9) 5 (3.7) 5 (2.3) 3 (1.4) 6 (2.2) 8 (2.8) 9 (2.8) 46 (2.4)

48-hour outcomes, n (%)
Death on site or
during transport

4 (3.8) 5 (5.0) 5 (4.0) 4 (3.8) 9 (6.7) 13 (6.0) 10 (4.6) 16 (6.0) 17 (5.9) 15 (4.6) 98 (5.2)

In-hospital death 8 (7.6) 13 (12.9) 15 (11.9) 8 (7.6) 11 (8.2) 22 (10.2) 15 (6.9) 20 (7.6) 25 (8.7) 33 (10.2) 170 (9.1)

Hospitalised 76 (62.4) 74 (73.3) 88 (69.8) 79 (74.5) 93 (69.4) 130 (60.2) 134 (62) 176 (66.5) 181 (63.3) 205 (63.5) 1,236 (65.9)

Emergency
department visit
and return to
nursing home

13 (12.4) 7 (6.9) 12 (9.5) 13 (12.3) 16 (11.9) 27 (12.5) 28 (13.0) 26 (9.8) 33 (11.5) 33 (10.2) 208 (11.1)

Not transported 4 (3.8) 2 (2.0) 6 (4.8) 2 (1.9) 5 (3.7) 24 (11.1) 29 (13.4) 27 (10.2) 30 (10.5) 37 (11.5) 166 (8.8)

48-hour diagnosis categories, n (%)
Cardiovascular 59 (55.7) 44 (43.6) 72 (57.1) 50 (47.2) 74 (54.8) 85 (39) 102 (46.8) 106 (39.6) 110 (38.1) 124 (38.3) 826 (43.7)

Pulmonary 17 (16) 23 (22.8) 16 (12.7) 14 (13.2) 30 (22.2) 54 (24.8) 35 (16.1) 52 (19.4) 69 (23.9) 63 (19.4) 373 (19.7)

Neurological 10 (9.4) 20 (19.8) 12 (9.5) 15 (14.2) 8 (5.9) 23 (10.6) 39 (17.9) 57 (21.3) 41 (14.2) 66 (20.4) 291 (15.4)

Others 11 (10.4) 8 (7.9) 13 (10.3) 17 (16) 18 (13.3) 39 (17.9) 33 (15.1) 35 (13.1) 42 (14.5) 52 (16.1) 268 (14.2)

Drug or alcohol
abuse, poisoning

2 (1.9) 0 (0.0) 2 (1.6) 3 (2.8) 1 (0.7) 5 (2.3) 2 (0.9) 2 (0.8) 5 (1.7) 2 (0.6) 24 (1.3)

Psychiatry 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.5) 2 (0.9) 0 (0.0) 5 (1.7) 1 (0.3) 9 (0.5)

Trauma 7 (6.6) 6 (5.9) 11 (8.7) 7 (6.6) 4 (3) 11 (5.1) 5 (2.3) 16 (6) 17 (5.9) 16 (4.9) 100 (5.3)
1 Refusal of care, severe agitation
2 Cardiac resuscitation or life support procedure (airway management, ventilation) with transport of the patient
3 Unsuccessful resuscitation, no transport
National Advisory Committee for Aeronautics (NACA) score: This scale is divided into 7 categories: NACA 0 (no injury), 1 (slight injury, no medical intervention required), 2
(light-to-moderately heavy injury, ambulatory medical clarification necessary), 3 (heavy, but not life-threatening injury or illness, stationary treatment necessary, and
frequently also local emergency medical measures), 4 (heavy injury, for which the short-term development of a life threat cannot be excluded), 5 (acute lethal danger), 6
(resuscitation), 7 (death).
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tions were related to trauma (34.0%), respiratory distress
(12.0%), nonspecific complaints (11.4%) and cardiovascu-
lar problems (9.6%). Compared with ambulance interven-
tions at home for people aged 65+, this repartition exhib-
ited an over-representation of trauma (19.3% vs 34.0%).
Prehospital severity scores, according to the NACA scale,
were stable over the period, with 14.2% of the NHRs ex-
hibiting a life-threatening condition (NACA score >= 4,
table 1).
For NHRs requiring an EP, the most frequent medical in-
terventions were described as urgent care in 63.7% and as
clinical examination only in 27.4%. Resuscitation or ad-
vanced life support procedures occurred in 3.8%. These
results were similar for patients over 65 years requiring
an EP at home, except for a higher proportion of resuscit-
ation procedures (5.3%) related to cardiac arrests. At 48
hours, 65.9% of the NHRs requiring an EP were admit-
ted to a hospital and only 11.1% returned to the nursing
home after the ED. The diagnosis categories collected at
48 hours after ED admission were mainly related to car-
diovascular (43.7%), pulmonary (19.7%) and neurological
problems (15.4%). Compared to EP interventions at home
for people aged 65+, NHRs requiring an EP were older, ex-
hibited more severe NACA scores and more frequently had
pulmonary or neurological problems. The global mortality
over the period (on site, during transport and in hospital)
was 14.3%, with a trend toward a non-significant increase
over the period. This mortality rate was similar for patients
requiring an EP at home (14.8%).

Discussion

Major increase of EMS interventions in nursing homes
This study revealed an important, significant and sustained
increase in the incidence of ambulance interventions
(+68.9%) and EP interventions (+205%) in nursing homes
during the last ten years in the Swiss Canton of Vaud. These
increases were disproportionate in comparison with the ac-
tual increase in the nursing home population between 2004
and 2013 (+9.7%) and far exceed the increase of the over-
all prehospital EMS activity for elderly patients during the
period. To the best of our knowledge, this is the first study
to report such results overt a 10-year period in a European
country.

Figure 1

Evolution of the annual incidence of requests to ambulance or
emergency physicians(EPs) per 1,000 nursing home residents in
the Canton of Vaud, by age category.

Possible explanations
What could be the reasons that may explain such a trend?
The increase in the number of NHRs requiring an EMS in-
tervention could reflect a mixed effect of changes in res-
idents’ characteristics, nursing home staff care delivery,
as well as a possible correction of prior EMS underuse,
promoted by the recent public education campaigns about
stroke, cardiac arrest and myocardial infarction. On the
other hand, increasing EMS intervention rates could reflect
a progressively increasing severity of the medical condition
of NHRs, but in our study, mortality rates and severity
scores remained stable over the period, except for slight
variations.
The progressive unavailability of on-duty primary care
practitioners is also a potential explanation, promoting the
use of ambulances to transport the patients to the ED, as
an alternative to a primary care practitioner evaluation [9].
Another possible explanation could be a change in medical
decision processes, arguing for rapid triage decisions that
can be taken within the hospital only, such as for cardiac,
neurological or respiratory emergencies [12]. An increas-
ing fear of medical errors and possible litigation may be
another incentive for nursing home staff to call EMS when
facing an urgent situation.

Responses to this increase and potential solutions
Whatever the reason, in order to face this increase of in-
terventions in nursing homes, the EMS should be able ad-
equately to evaluate, treat and orientate NHRs. The cur-
rent study does not allow determination of the proportion
of prehospital interventions and subsequent transfers to
the hospital that may be judged appropriate. Nevertheless,
these results suggest that dedicated interventions are re-
quired to prevent potentially unnecessary transfers to the
ED [6].
This potential new role assigned to EMS professionals is,
however, problematic in the context of the current limited
training and competence of these healthcare providers to-
wards the population of NHRs. The knowledge and skills
required of the EMS professionals to adapt to this challenge
should thus encompass both clinical and ethical competen-
cies. They include triage and orientation skills, decision-
making capabilities – supported by non-transport
guidelines, initiation of treatments in the nursing home and
respect for patient’s autonomy – and the capacity to avoid
unnecessary transfers to the ED [16]. In the context of lim-
ited healthcare resources, this may coincide with an ethical
and cost-effective vision.
Reported experiences acknowledge the need for such mod-
els, with different versions according to the available re-
sources and to the particularities of the EMS [17]. The
involvement of paramedics or nurses as primary care prac-
titioners has been demonstrated to be an effective altern-
ative to the classical general practitioner model to handle
emergency situations in the community [17, 18]. The use
of a decision-making support system with clinical criteria
may improve the direction of patients to an optimal level
of care within the healthcare system [19]. In a physician-
based EMS model, staffed with experienced EPs, the re-
sources allow likewise evaluation of the ethical stakes and
triage of the patients. They can act as a substitute for the
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general practitioners, providing that all medical informa-
tion about the patient is easily available, allowing adequate
treatment of the patients without requiring their transfer to
hospital [13, 20].

Limitations and strengths
The limitations of our analysis include the use of routinely
collected data prone to measurement errors, although the
mere count of interventions is accurate. The specific and
local context of this study (Swiss region, two-tiered EMS
with both paramedics and physicians) restricts extrapola-

tion of the results to other EMS systems. In addition, our
analysis did not allow appraisal of the various reasons that
may have contributed to the evolution of EMS involvement
in the emergency care of nursing home residents.
Strengths are the large sample included, as well as the dur-
ation of the study, which allows an accurate analysis of the
evolution and trends over a ten-year period.

Table 4: Characteristics of emergency physician (EP) interventions at home for people aged 65 years and over.

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total
Number of EP
interventions

1,779 1,837 1,867 1,938 1,744 1,692 1,912 1,925 2,000 2,097 18,791

Age, n (%)
65–79 891 (50.1) 922 (50.2) 923 (49.4) 979 (50.5) 843 (48.3) 850 (50.2) 950 (49.7) 940 (48.8) 978 (48.9) 1,055 (50.3) 9,331 (49.7)

80–89 691 (38.8) 727 (39.6) 739 (39.6) 746 (38.5) 708 (40.6) 666 (39.4) 771 (40.3) 772 (40.1) 782 (39.1) 807 (38.5) 7,409 (39.4)

≥90 197 (11.1) 188 (10.2) 205 (11.0) 213 (11.0) 193 (11.1) 176 (10.4) 191 (10.0) 213 (11.1) 240 (12.0) 235 (11.2) 2,051 (10.9)

Gender, n (%)
Female 869 (48.9) 934 (50.9) 936 (50.2) 958 (49.7) 890 (51.1) 815 (48.2) 939 (49.3) 939 (48.8) 1,038 (51.9) 1,008 (48.1) 9,326 (49.7)

Male 909 (51.1) 901 (49.1) 927 (49.8) 971 (50.3) 853 (48.9) 875 (51.8) 967 (50.7) 985 (51.2) 961 (48.1) 1,086 (51.9) 9,435 (50.3)

NACA score categories, n (%)
0–3 767 (43.1) 744 (40.5) 768 (41.1) 716 (37.0) 627 (36.0) 612 (36.2) 664 (34.7) 779 (40.5) 789 (39.5) 815 (38.9) 7,281 (38.8)

4–6 842 (47.3) 901 (49.1) 913 (48.9) 1040 (53.7) 951 (54.5) 899 (53.1) 1061 (55.5) 982 (51.0) 1,040 (52.0) 1,099 (52.4) 9,728 (51.8)

7 170 (9.6) 192 (10.5) 186 (10.0) 182 (9.4) 166 (9.5) 181 (10.7) 187 (9.8) 164 (8.5) 171 (8.6) 183 (8.7) 1,782 (9.5)

Interventions and procedures, n (%)
Medico-legal1 2 (0.1) 7 (0.4) 7 (0.4) 4 (0.2) 14 (0.8) 12 (0.7) 16 (0.8) 11 (0.6) 14 (0.7) 17 (0.8) 104 (0.6)

Resuscitation2 53 (3.0) 69 (3.8) 72 (3.9) 66 (3.4) 69 (4.0) 51 (3.0) 78 (4.1) 85 (4.4) 73 (3.7) 68 (3.2) 684 (3.7)

Urgent care 1,247 (70.1) 1,270 (69.2) 1,190 (63.7) 1,378 (71.1) 1,134 (65.3) 1,089 (64.6) 1,144 (60) 1,149 (60.0) 1,187 (59.5) 1,211 (57.8) 11,999
(64.0)

Clinical
examination

307 (17.3) 300 (16.3) 414 (22.2) 311 (16.1) 359 (20.7) 353 (20.9) 486 (25.5) 508 (26.5) 549 (27.5) 618 (29.5) 4,205 (22.4)

Unsuccessful
resuscitation3

83 (4.7) 108 (5.9) 93 (5.0) 93 (4.8) 80 (4.6) 99 (5.9) 109 (5.7) 99 (5.2) 111 (5.6) 125 (6.0) 1,000 (5.3)

Death
pronouncement

86 (4.8) 82 (4.5) 91 (4.9) 86 (4.4) 80 (4.6) 83 (4.9) 75 (3.9) 64 (3.3) 61 (3.1) 58 (2.8) 766 (4.1)

48-hour outcomes, n (%)

Death on site or
during transport

172 (9.7) 191 (10.4) 186 (10.0) 182 (9.4) 164 (9.5) 182 (10.9) 185 (9.8) 165 (8.6) 172 (8.6) 183 (8.7) 1,782 (9.5)

In-hospital death 87 (4.9) 90 (4.9) 93 (5.0) 97 (5.0) 106 (6.2) 82 (4.9) 101 (5.3) 97 (5.1) 94 (4.7) 135 (6.4) 982 (5.3)

Hospitalised 1,141 (64.2) 1,196 (65.3) 1,163 (62.5) 1,272 (65.8) 1,083 (63.0) 1,020 (60.8) 1,155 (61.0) 1,245 (65.1) 1,284 (64.4) 1,340 (63.9) 11,900
(63.6)

Emergency
department visit
and return to
nursing home

335 (18.9) 314 (17.1) 374 (20.1) 354 (18.3) 303 (17.6) 207 (12.3) 246 (13) 199 (10.4) 224 (11.2) 244 (11.6) 2,800 (15)

Not transported 41 (2.3) 41 (2.2) 47 (2.5) 30 (1.6) 63 (3.7) 187 (11.1) 207 (10.9) 205 (10.7) 218 (10.9) 195 (9.3) 1,234 (6.6)

48-hour diagnosis categories, n (%)
Cardiovascular 1,071 (60.3) 1,073 (58.4) 1,085 (58.2) 1,127 (58.2) 997 (57.3) 969 (57.4) 1,029 (53.8) 1,021 (53) 992 (49.6) 1,069 (51) 10,433

(55.6)

Pulmonary 224 (12.6) 249 (13.6) 271 (14.5) 258 (13.3) 227 (13.1) 236 (14) 247 (12.9) 253 (13.1) 258 (12.9) 304 (14.5) 2,527 (13.5)

Neurological 160 (9.0) 131 (7.1) 154 (8.3) 168 (8.7) 169 (9.7) 157 (9.3) 247 (12.9) 313 (16.3) 335 (16.8) 335 (16.0) 2,169 (11.6)

Others 191 (10.8) 237 (13.0) 241 (12.9) 248 (12.8) 227 (13.1) 224 (13.3) 250 (13.1) 217 (11.3) 252 (12.7) 232 (11.1) 2,319 (12.3)

Drug or alcohol
abuse, poisoning

23 (1.3) 25 (1.4) 32 (1.7) 25 (1.3) 24 (1.4) 21 (1.2) 34 (1.8) 28 (1.5) 31 (1.6) 37 (1.8) 280 (1.5)

Psychiatry 16 (0.9) 13 (0.7) 7 (0.4) 14 (0.7) 14 (0.8) 22 (1.3) 28 (1.5) 15 (0.8) 26 (1.3) 25 (1.2) 180 (1.0)

Trauma 92 (5.2) 106 (5.8) 75 (4.0) 98 (5.1) 80 (4.6) 60 (3.6) 77 (4.0) 78 (4.1) 106 (5.3) 95 (4.5) 867 (4.6)
1 Refusal of care, severe agitation
2 Cardiac resuscitation or life support procedure (airway management, ventilation) with transport of the patient
3 Unsuccessful resuscitation, no transport
National Advisory Committee for Aeronautics (NACA) score: This scale is divided into 7 categories: NACA 0 (no injury), 1 (slight injury, no medical intervention required), 2
(light-to-moderately heavy injury, ambulatory medical clarification necessary), 3 (heavy, but not life-threatening injury or illness, stationary treatment necessary, and
frequently also local emergency medical measures), 4 (heavy injury, for which the short-term development of a life threat cannot be excluded), 5 (acute lethal danger), 6
(resuscitation), 7 (death).
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Conclusion

In conclusion, owing to population ageing, changes in soci-
etal values and expectations regarding life-threatening and
acute situations, in the context of limited resources, over-
crowding of EDs and the relative unavailability of general
practitioners, we definitely need to revise EMS paradigms
[6, 9]. We should move from the classical concept of the
“survival chain”, conceptualised to provide rapid transport
to hospital, to a patient-centred approach, using EMS re-
sources to manage and triage patients adequately, and to
prevent unnecessary ED admissions [21]. This prehospital
response to the increased need of medical care for NHRs
emphasises the necessity for further analysis; this is a pre-
requisite for a new redefinition of the roles and competen-
ces of prehospital emergency caregivers.
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Table 5: Age-specific annual linear changes in incidence of requests to ambulance or emergency physicians.

Age-specific incidence of requests/1,000 nursing home residents
In 2004 In 2013 Annual changes

(95% confidence
interval)

p-value R-squared

Ambulance
65–79 years 196.0 279.4 10.2 (6.3–14.2) <0.001 0.81

80–89 years 190.7 338.6 16.5 (14.0–19.0) <0.001 0.97

≥90 years 242.2 328.4 12.1 (5.8–18.4) 0.002 0.71

Emergency physician
65–79 years 27.2 55.0 4.0 (2.4–5.6) <0.001 0.81

80–89 years 22.2 60.8 4.4 (2.7–6.0) <0.001 0.82

≥90 years 10.6 47.1 4.5 (3.1–5.9) <0.001 0.87
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Figures (large format)

Figure 1

Evolution of the annual incidence of requests to ambulance or emergency physicians(EPs) per 1,000 nursing home residents in the Canton of
Vaud, by age category.
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