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Summary

Neurotrauma has a high incidence in high-income coun-
tries (790 per 100,000 population per year) and can be
considered a silent epidemic. Severe traumatic brain injury
(TBI) is a major burden for societies and is associated
with high costs for both immediate and long-term care.
Population-based studies including patients with severe
TBI are rare. A recent cohort study in Switzerland observed
an incidence of 11 / 100,000 population / year. Mortality
rate at 14 days post-injury was 30% in Switzerland and
was associated with the severity of the injury and the age
of the injured person. Thirty-five percent of patients were
>65 years; in this subpopulation the incidence (22/100,000/
year) and death rate (41%) were higher; this high propor-
tion of elderly patients in this setting is new. A decrease
in disability in the first year after TBI was observed in
large multicentre cohort studies including the Swiss cohort
study. There is some evidence that the speed of decrease
of disability over time is associated with intensive neurore-
habilitation. In conclusion, short-term outcome may have
improved for younger patients over recent years, but this
improvement may be masked by the higher proportion of
elderly patients with less favourable outcomes. Addition-
ally, we propose that clinical pathways from the prehospital
period to rehabilitation could be improved, and in turn al-
low a higher level of positive outcomes not only in young
but also in elderly patients.
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Introduction

Neurotrauma, in particular severe traumatic brain injury
(TBI) – which makes up about 5% of all neurotrauma – is a
worldwide health concern and a great burden for a society.
Costs of care are reported to be substantial (about $250,000
Australian [180,000 CHF] per patient with severe TBI) [1].
Neurotrauma has been considered a “silent epidemic”, with
an incidence of 790 per 100,000 individuals per year [2]
in New Zealand, for example. “Silent” because our society

seems to accept a high prevalence of neurotrauma as an
inevitable fact, which may explain why brain research is
underfunded [3]. Interestingly, newspapers and television
regularly report on spectacular accidents involving young
athletes that result in severe TBI, but fail to integrate those
cases into existing scientific evidence yielded by epidemi-
ological studies. The epidemiological evidence just men-
tioned indicates a considerable increase in severe TBI in
elderly individuals that results from falls [4].
In Switzerland, research on neurotrauma is rare. Among
the few studies that have investigated neurotrauma, single
centre observations are the most common. In the last 10
years a national research network – entitled “Patient-rel-
evant Endpoints after Brain Injury from Traumatic Acci-
dents” (PEBITA) – has been conducting research in the do-
main of severe TBI. The goal of this research network is to
increase knowledge about severe TBI in Switzerland, and
make data transparent and available for the public by re-
porting and standardizing patient recovery from the prehos-
pital setting to the post-rehabilitation period. The PEBITA
network intends to increase the knowledge and percep-
tion of the neurotrauma epidemic. In view of the limited
high quality evidence of effective interventions for patients
with severe TBI, the research network decided to focus on
an epidemiological approach, which can identify specific
population-based risk factors for Switzerland and thus oth-
er high-income countries.
The present review aims at summarising incidence and
short-term outcome in adult patients suffering from severe
TBI in Switzerland and other high-income countries. Fur-
thermore, it will identify potential factors that may improve
the outcome after a severe TBI. Short-term outcomes in-
clude mortality and functional disability (0.5 to 12
months), long-term outcomes include neuropsychological
deficits, quality-of-life and burden on the family (3 months
to many years).

Incidence

Reported population-based estimates of the incidence may
vary considerably because of differences in inclusion cri-
teria across studies (table 1). First, the estimated incidence
is higher if data collection starts in the prehospital period
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as opposed to after hospital admission. Second, estimated
incidence depends on the inclusion criteria for severe TBI:
If at hospital admission a Glasgow Coma Score (GCS) <9
is used as inclusion criterion, the incidence will be lower
compared with an inclusion based on the abbreviated in-
jury score of the head (HAIS) >3. The estimated inciden-
ce will also be different if the International Classification
of Diseases (ICD) code is used as inclusion criterion. The
ICD is the diagnostic tool commonly used at the end of the
acute hospital stay; consequently, it may be more useful for
retrospective studies or studies starting after the acute hos-
pital stay. Third, there is considerable inter-rater variabil-
ity for the GCS at hospital admission, which may bias the
estimates of incidence [5]. Thus, results of all population-
based investigations, including the ones involving indi-
viduals with a TBI, have to be interpreted with caution.
Most population-based studies suffer from underestimation
of the “true” incidence. This underestimation is related to
the absence of data for patients without contact with health-
care providers.
Population-based estimates have rarely been performed in
high-income countries with a low rate of penetrating TBI
[6–10], and among the few investigations incidences have
varied substantially (table 1). This variation could be partly
related to the different inclusion criteria. Two population-
based studies used the same inclusion criterion: HAIS >3
[7, 9]. A recent investigation in Switzerland reported an
incidence of 11 per 100,000 individuals per year [6]. A
French study in the rural region of Aquitaine estimated the
incidence of severe TBI to be 17 per 100,000 individuals
per year in 1996 [7]. The distribution of HAIS was similar
in both studies (HAIS 4: 41.1%, HAIS 5: 58.9%), includ-
ing the ratio of multiple trauma (32.2%). The lower incid-
ence in the Swiss population may be related to increased
traffic safety and/or to different risk behaviours of the dif-
ferent populations.
A population-based study in Norway showed the incidence
to be 4 to 5 per 100,000 individuals per year using the
ICD-10 codes, and GCS <9 [6]. If only patients with a GCS
<9 on scene were taken into account for the Swiss TBI pop-
ulation, the incidences in either study would be similar (5
per 100,000 individuals per year in Switzerland, 4 to 5 per
100,000 individuals per year in Norway). Thus, incidences
in both countries should have been similar if identical in-
clusion criteria had been chosen.

Short-term mortality

Mortality is highest in the first few days after severe TBI.
Main risk factors are the severity of the TBI and the pa-
tient’s age (i.e., the greater the severity and the older the
patient, the greater the mortality). The severity of addition-
al injuries to other body parts associated with hypovolaem-
ic shock and arterial hypotension may further contribute to
mortality [11]. It is possible that improvement over time in
care of patients with severe TBI may have led to the lower
reported mortality rates in newer studies. However, in a re-
cent metaregression, no such trend could be observed since
1990 [12].
Most large multicentre cohort studies of patients with
severe TBI in high-income countries observed mortality
rates between 30% and 45% (tables 2 and 3); [2, 6–10,
13–19]. Two studies that included only an urban population
with an unknown injury severity score (ISS) reported high-
er death rates (47% and 49%) and one study in Australia
with a lower TBI severity reported a death rate of 18%.
Interestingly, the Swiss population-based study, which in-
cluded the oldest population (median age of 55 years), did
not report the highest mortality of all the studies. This may
speak for the acceptability of the overall quality of care for
patients with TBI in Switzerland.
Two population-based studies that used the same inclusion
criteria (i.e., HAIS >3) [7, 9], reported similar death rates
per HAIS category (HAIS 4: 7.7% in Aquitaine, 10.4%
in Switzerland; HAIS 5: 46.0% in Aquitaine, 40.9% in
Switzerland). Considering that age is one of the most im-
portant risk factors for poor post-TBI outcome [20], the
similar mortality rates in the Swiss study in 2007–11 (with
older patients) and the French study in 1996 (with com-
parably younger patients) may suggest that care and gen-
eral safety measures have improved over recent years in
Europe, thus potentially counterbalancing the effects of age
on mortality. In other words, if mortality rates are similar
in the two investigations with similar injuries but with two
different age distributions, the one with the older popula-
tion may have been carried out in a region with superior
care.
The population-based study in Norway was carried out
in a similar time-period to the Swiss study. Similarities
between the studies included cause distribution, age distri-
bution, death rate (29%) and an increased early mortality
rate (within 48 hours following injury). These studies sup-

Table 1: Recent population-based studies of severe traumatic brain injury in adults and in high-income countries (last 20 years).

First author Journal Year of
publication

Inclusion criteria Region Youngest
included
patient

Inception
period

Incidence
(per 100,000
individuals per
year)

Walder J Neurotrauma 2013 HAIS >3 Switzerland 16 2007–2010 10.6

Andelic -
Norwegian Cohort

Neuroepidemiology 2012 ICD-10 and GCS <9 Norway 16 2009–2010 5.2/4.1

Zygun Can J Neurol Sci 2005 ISS >11, GCS <9, ICP
monitoring, herniation in
CT

Calgary (Canada) 18 1999–2002 11.4

Masson J Trauma 2001 HAIS >3 Aquitaine (France) any 1996 17.3

Bouillon Restor Neurol
Neurosci

1999 GCS <9 or HAIS >2 Cologne
(Germany)

any 1990–1996 9.3

CT = computed tomography; GCS = Glasgow Coma Score; HAIS = abbreviated Head Injury Score; ICD = International Classification of Diseases; ICP = intracranial
pressure; ISS = Injury Severity Score
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port previously reported evidence that mortality is linked to
the severity of the injury and the age of the injured [21].
The time-point when mortality rates were measured and re-
ported differed across studies. Calls for consensus on the
definition of the time-point of the mortality assessment in
neurotrauma research are justified. We propose that this
time-point should be around 14 days postinjury, because at
this time most patients with severe TBI are still inpatients.

Short-term disability outcome

Most often disability in patients with neurotrauma is meas-
ured with the Glasgow Outcome Scale (GOS) or, more

recently, with the Glasgow Outcome Scale extended
(GOSE). The scale includes the items death, vegetative
state, severe disability, moderate disability and good recov-
ery. The GOSE subclassifies the last three items into lower
and upper. The use of the scale differs across studies in that
some included patients after acute hospital admission and
therefore included the initial high mortality group, whereas
some included patients after in-hospital rehabilitation ad-
mission, and others included patients even later and without
the initial high mortality. Either approach has limitations.
Inclusion after acute hospital admission is usually accom-
panied by a high loss of follow-up because of the high in-
cidence of refusal or unavailability of patients at follow-

Table 2: Large, multicentre cohort studies in high-income countries reporting on short-term mortality in adults with severe traumatic brain injury (Part A).

First author Journal Year of
publication

Design Inclusion criteria Region Inception
period

Walder J Neurotrauma 2013 Population-based HAIS >3 Switzerland 2007–2010

Andelic ‒ Norwegian
Cohort

Neuroepidemiology 2012 Population-based ICD-10 and GCS <9 Norway 2009–2010

Zygun Can J Neurol Sci 2005 Population-based ISS >11, GCS <9 Calgary (Canada) 1999–2002

Masson J Trauma 2001 Population-based HAIS >3 Aquitaine (France) 1996

Bouillon Restor Neurol
Neurosci

1999 Population-based GCS <9 or HAIS >2 Cologne (Germany) 1990–1996

Bayen (PariS-TBI) J Head Trauma
Rehabil

2012 Inception cohort GCS <9 Paris (France) 2005–2007

Andriessen J Neurotrauma 2011 5 out of 11 trauma centres
(POCON)

GCS <14 (ED) Netherlands 2008–2008

Myburgh J Trauma 2008 16 out of 21 trauma centres
(ATBIS)

TBI admitted to ICU or died in ED/
OR

Australia / New
Zealand

2000

Leitgeb/Rosso/Rusnak Wien Klin
Wochenschr

2007 5 out of X* trauma centres° GCS <9 (post-resucitation) Austria 1999–2004

Murray Acta Neurochir 1999 67 out of X* trauma centres° GCS <9 (neurosurgical unit) Europe 1995

ATBIS = Australasian traumatic brain injury study; ED = emergency department; GCS = Glasgow Coma Score; HAIS = abbreviated Head Injury Score; ICD = International
Classification of Diseases; ICU = intensive care unit; ISS = Injury Severity Score; OR = operating room; POCON = Prospective Observational COhort Neurotrauma
*X: unknown number of trauma centres per country / region

Table 3: Large, multicentre cohort studies in high-income countries reporting on short-term mortality in adults with severe traumatic brain injury (Part B).

First author Youngest
included
patient

Mean,
median*
age
(SD; IQR*)

Male
gender
(%)

Road
traffic
accidents
(%)

Falls
(%)

Mean,
median*
initial
GCS
(SD;
IQR*)

No. with
initial GCS
<9
/ no. of
patients (%)

Mean
median*
ISS
(SD, IQR*)

Prehospital
data

Admission
direct
to trauma
centre (%)

Mean, median*
time between
call and hospital
arrival (min)

Early
mortality
(%)

Walder 16 55 (33‒71)* 74.2 31.6 52.6 5
(3‒14)*

508/921
(56.4)

25
(20‒34)*

Y 71.9 46* 30.2 (14
d)°

Andelic ‒
Norwegian
Cohort

16 46.7 (21.6) 77 40 50 5.3 (2.0) 359/359 (100) NA N 29 (in-
hospital)

Zygun 18 40 (20) 74.3 47 34 4 (3-7)* 242/242 (100) 25
(24‒35)*

Y 92.2 68* 45 (in-
hospital)°

Masson Any 44 (22‒72)* 71.4 48.3 41.8 NA 245/642
(38.2)

NA N 30 (in-
hospital)

Bouillon Any 39 (NA) 71 56 31 6.8 (NA) 455/650 (70) NA Y 47 46.6 (in-
hospital)°

Bayen 15 42 (20) 77 53 35 5 (2) 504/504 (100) NA N 49 (in-
hospital)

Andriessen 16 47.3 (20.4) 70 51 49 4 (3-11)* 339/508
(66.7)

25
(18‒36)*

(Y) 86 33.3 (in-
hospital)

Myburgh 16 41.6 (19.6) 74.2 61.4 24.9 7 (3-12)* 363/635
(57.2)

26
(18‒34)*

Y 56.4 63 18.1 (ICU
mortality)

Leitgeb/Rosso/
Rusnak

Any 48 (21) 72 44 41 5.8 (3.1) 492/492 (100) 27.2 (12.9) Y 85 NA 31.6 (ICU
mortality)

Murray 16 41 (20) 73 52 11 NA 583/1005
(58.0)

NA (Y) 45 45* 31 (6
months)

GCS = Glagow Coma Score; IQR = interquartile range; ISS = Injury Severity Score; N = no; NA = not available; SD = standard deviation; Y = yes
° including prehospital period
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up in population-based studies of neurotrauma. This refusal
and unavailability after acute hospital discharge is often
based on alcoholism, depression and low socioeconomic
status [22]. The resulting high attrition rate may skew the
data distribution on the items severe disability, moderate
disability and good recovery. The late inclusion of TBI sur-
vivors facilitates an improved follow-up; however, without
the analysis of the initial distribution of surviving and not
surviving patients, results may be skewed as well.
Large multicentre cohort studies, that include individuals
with severe TBI and that report short-term disability in-
dependently of the inclusion criteria and the time of in-
clusion, report decreased disability in the first year after
TBI (table 4) [9, 13, 14, 16, 17, 23]. A comparison across
studies is difficult because of differences in study design,
analysis, and use and reporting of GOS(E) results. Inter-
estingly, the Swiss population-based study, which included
the oldest population, observed a decrease in reported dis-
ability over time as well. This similarity in decrease may
suggest adequate quality of rehabilitative care in Switzer-
land – even for elderly patients.

Short-term outcome of elderly
traumatic brain injury patients

The definition of elderly or geriatric patients lacks homo-
geneity. There is a certain consensus that patients with
neurotrauma who are aged >65 years are considered elderly
patients [24, 25]. Using this definition, we observed a high
proportion of elderly patients with severe TBI (35%) in
Switzerland. In comparison with patients ≤65 years, pa-

tients >65 years showed a higher incidence (22/100,000/
year), a higher GCS at hospital admission (8) [3–14], but
similar abnormal pupil reaction and similar HAIS com-
pared with patients ≤65 years (i.e., comparable TBI sever-
ity) [9]. Death rate at 14 days was higher in older patients
(41%), and consciousness at 14 days assessed with the
GCS was similar across the two age groups. Normed
GOSE data in older Swiss patients are presently not avail-
able; however, it has been suggested that GOSE scores
are lower for older than younger patients. Severe TBI has
rarely been investigated in older patients, and the few stud-
ies that did this, have reported incomplete data (table 5)
[8–10, 25, 26]. Nevertheless, those few studies all reported:
(a) a high incidence rate; (b) falls as the main trauma mech-
anism; and (c) a high death rate in older patients with neur-
otrauma.

Implications for further quality
improvement programmes in
Switzerland

There is a debate about the decreasing incidence of severe
TBI in high-income countries [12]. An argument in favour
of a decrease in incidence may be improved road safety
and/or other safety-related interventions. An argument
against a decrease in incidence may be the increasing age
of the population that is associated with more falls. The
Swiss Trauma Register, which will include similar stand-
ardised data, may be able to answer this question in the near
future. We suspect that the incidence of severe TBI will in-
crease in relation to the demographic increase in the eld-

Table 4: Large, multicentre cohort studies in high-income countries reporting on short-term disability of adults with severe traumatic brain injury.

First author Journal Year of
publication

Inclusion criteria Region Mean,
median*
age
(SD; IQR*)

Falls
(%)

Mean,
median*
initial
GCS
(SD;
IQR*)

Mean
median*
ISS
(SD, IQR*)

Mean, median*or %
GOSE° (SD, IQR*) at x months

Walder J
Neurotrauma

2013 HAIS>3 Switzerland 55
(33‒71)*

52.6 5 (3-14)* 25
(20‒34)*

5 (3‒7) at 3 months*
6 (4‒8) at 6 months*

Anke -
Norwegian
Cohort

J Head
Trauma
Rehabil

2015 ICD-10 and GCS <9 Norway 40.1 (18.6) 44 NA 28.1 (11.7) 1:NA, 2:3, 3:17, 4:7, 5:39, 6:19, 7:7, 8:8 at
3 months
1:4, 2:2, 3:9, 4:4, 5:18, 6:31, 7:14, 8:22 at
12 months

Bayen (PariS-
TBI)

J Head
Trauma
Rehabil

2012 GCS <9 Paris
(France)

42 (20) 35 5 (2) NA 5 (1.2) at 12 months

Andriessen J
Neurotrauma

2011 GCS <14 (ED) Netherlands 47.3 (20.4) 49 4 (3-11)* 25
(18‒36)*

Severe TBI: 1:NA, 2:1, 3:14, 4:13, 5:31,
6:31, 7:18, 8:20 at 6 months
Severe TBI: 1:NA, 2:1, 3:12, 4:13, 5:24,
6:29, 7:29, 8:22 at 12 months
Moderate TBI: 1:NA, 2:0, 3:7, 4:11, 5:15,
6:20, 7:14, 8:33 at 6 months
Moderate TBI: 1:NA, 2:0, 3:4, 4:15, 5:13,
6:12, 7:14, 8:41 at 12 months

Myburgh J Trauma 2008 TBI admitted to ICU
or died in ED/OR

Australia /
New Zealand

41.6 (19.6) 24.9 7 (3-12)* 26
(18‒34)*

1:24, 2:1, 3:12, 4:8, 5:12, 6:23, 7:10, 8:10
at 6 months
1:27, 2:1, 3:8, 4:5, 5:8, 6:20, 7:16, 8:15 at
12 months

Murray Acta
Neurochir

1999 GCS <9
(neurosurgical unit)

Europe 41 (20) 11 NA NA GOS§: 1:31, 2:3, 3:16; 4:20, 5:31 at 6
months

ED = emergency department; GCS = Glasgow Coma Score; GOSE = Glasgow Outcome Scale (extended) HAIS = abbreviated Head Injury Score; ICD = International
Classification of Diseases; ICU = intensive care unit; IQR = interquartile range; NA = not available; OR = operating room; SD = standard deviation; TBI = traumatic brain
injury
°1 = death, 2 = vegetative state, 3 = lower severe, 4 =upper severe, 5 = lower moderate, 6 = upper moderate disability, 7 = lower good recovery, 8 = higher good recovery
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erly population, a trend that has previously been reported
in Canada [27].
Mortality after severe trauma and severe TBI is associated
with trauma centre patient volume: the higher the volume,
the lower the mortality [28]. US trauma centres were con-
sidered “high volume” if they had more than 160 patients
with moderate and severe TBI (expected mortality >15%)
per year [29]. A high-volume effect has also been observed
in Taiwan, although with lower annual numbers (>33 pa-
tients with TBI needing surgery) [30]. Based on these inter-
national data, some Swiss trauma centres would not be con-
sidered high-volume trauma centres and may thus have less
favourable outcomes. Potentially, the increase in mortality
in low volume centres is not related to healthcare per se,
but to structural problems: Many patients with neurotrauma
are admitted outside usual business hours and days, and
thus require twenty-four/seven coverage with highly com-
petent medical staff at night and during weekends, which
may be difficult to realise in low-volume trauma centres.
However, reduced staffing in trauma centres impacts upon
outcome [31].
There is evidence that the speed of functional recovery de-
pends on early and intensive neurorehabilitation [26, 32,
33]. Discharge after inpatient and/or outpatient neurore-
habilitation should be based on objective discharge criteria
including cognitive functioning [34]. However, at least in
US rehabilitation centres, huge variability in risk-adjusted
centre-specific disability outcomes can be observed by use
of the Disability Rating Scale [35]. Normally, high centre-
specific outcome variability is associated with care quality
differences, which can be improved. However, on the basis
of the large number of rehabilitation centres in Switzerland
where severe TBI patients are actually treated, and the
fact that the time-span between discharge from acute care
to rehabilitation admission is different across centres, we
suspect that centre-specific outcome variability may be
present in Switzerland as well. Further scientific investiga-
tions are clearly indicated to define the optimal post-acute
care pathway for neurotrauma in Switzerland. These poten-
tially more managerial investigations may include: (a) effi-
ciency interventions with the use of a uniform document-
ation from acute care to post-acute care; (b) comparative
interventions with different numbers of rehabilitative ther-
apists; (c) different rehabilitation intensity per age-specific

patient group; and (d) efficiency interventions with the use
of uniform and minimal discharge criteria.
We see room for improvement not only in acute care and
rehabilitation separately, but also in the interaction between
acute care and rehabilitation. Improved clinical pathways
from prehospital care to rehabilitation, more effective re-
source allocation, and decreased health and economic costs
are desirable and possible. Currently, the estimated TBI
costs for the Swiss Accident Insurance (SUVA) alone reach
170 million CHF per year for moderate to severe TBI
(press release 2014). Since SUVA mainly insures individu-
als who are currently employed, TBI costs for Switzerland
are estimated to be significantly higher than the reported
SUVA data.
It is evident that populations in high-income countries – in-
cluding Switzerland – are ageing. Older age in turn is asso-
ciated with an increased risk of falls from low heights [36]
and thus a higher probability of neurotrauma. These older
populations with severe TBI show comorbidities with ill-
nesses that need permanent drugs including drugs with in-
creased risk of bleeding (e.g, phenprocoumon, warfarin). In
neurotrauma anticoagulation aggravates the initial lesions
as a result of space-occupying intracranial bleeding. In eld-
erly TBI patients with brain atrophy and low energy im-
pact, however, there could be a time window for surgical
and drug interventions before space-occupying haemato-
mas occur. This hypothesis is supported by our observation
that initial GCS scores in elderly patients were quite high.
In other words, if elderly patients with previously greater
brain atrophy are exposed to a TBI, the bleeding will not
immediately occupy space (reflected by higher GCS at
scene or at hospital admission) compared with younger
patients (without premorbid brain atrophy). As a result,
this observed unique time window among elderly patients
should be used for interventions before major cerebral in-
jury occurs.
The prehospital and early in-hospital pathway for elderly
patients with TBI should include diagnostic measures that
allow optimal use of this unique opportunity. Furthermore,
and related to the prolonged recovery process in elderly
patients, specific in-hospital care (for instance, in inter-
mediate care units) and adapted rehabilitation programmes
should be investigated. Interdisciplinary, standardised path-
ways including healthcare professionals in acute care, as

Table 5: Large, multicentre cohort studies in high-income countries reporting on short-term mortality in elderly adults with traumatic brain injury.

First author Journal Year of
publication

Inclusion
criteria

Region Incidence in
elderly
(>65 years)

Female
gender (%)

Falls (%) Mean,
median*
initial
GCS (SD)

Mean,
median*
ISS (SD)

Early
mortality (%)

Walder J Neurotrauma 2013 HAIS >3 Switzerland 22.4 (34.7% of
database)

71.2 75.6 8 (3‒14) 25
(20‒29)

40.9 (14 days)

Andelic -
Norwegian Cohort

Neuroepidemiology 2012 ICD-10 and
GCS <9

Norway NA Always more
males

More falls
>45y

NA NA About 50

Zygun Can J Neurol Sci 2005 ISS >11, GCS
<9

Calgary
(Canada)

30 (>75 y) Always more
males

NA NA NA NA

Masson J Trauma 2001 HAIS >3 Aquitaine
(France)

NA Always more
males

More falls
>45 y

NA NA Abrupt
increase
>70 y

Patel Acta Neurochir 2010 HAIS >2 and
GCS <9

England and
Wales

16% of TBI in
register

36‒53 49‒54 mGCS
1‒3

25 78.5 (3
months)

GCS = Glasgow Coma Score; HAIS = abbreviated Head Injury Score; ICD = International Classification of Diseases; ISS = Injury Severity Score; NA = not available; SD =
standard deviation; TBI = traumatic brain injury
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well as the combined work of rehabilitation specialists for
geriatrics, neurology and neuropsychology may be the
most promising future for this specific population group.
Based on our data, we suspect that elderly patients receive
different rehabilitation compared with younger patients
(either no rehabilitation or qualitatively relatively lower re-
habilitation). A general behavioural change in healthcare
providers towards elderly trauma patients may be needed to
counter lower care intensity, which in turn may so far have
been associated with an increased death rate [37].
Because the incidence of severe TBI in elderly patients
is increasing, and is probably even increasing at a faster
rate than the ageing population itself [36], effective pre-
ventive measures are required. Given that falls at home
and anticoagulation or antiaggregation are causal factors
in a high number of these patients, fall prevention (e.g.,
strength and balance training [38]) and possibly modifica-
tions of the home [39], combined with drug adaptation [40]
could be possible approaches to reducing and possibly min-
imising the occurrence of TBI in the elderly. However, fur-
ther research is required to confirm these potential prevent-
ive strategies.

Conclusions

Severe neurotrauma is still a challenge, even in high-in-
come countries. The probability of unfavourable short-term
outcome after severe neurotrauma continues to be high and
is, at least partially, related to an increased proportion of
elderly patients. Healthcare systems need to provide high
standard emergency and trauma care followed by com-
prehensive critical care and seamless transitions to timely
and aggressive (neuro-)rehabilitation, in order to be able
to send patients home with the best possible functional
recovery. Procedural and structural improvements can be
achieved with a system that includes interdisciplinary
teams: All elements of care have to interact closely (i.e., ef-
ficient clinical pathways) to provide patients with the best
possible outcomes. Based on our data from – and experien-
ce with ‒ the Swiss cohort with severe TBI, quality of care
in Switzerland can be further improved.
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