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Abstract

Background Self-inflicted injuries represent a consistent cause of trauma and falls from heights (FFH) represent a common
dynamic used for suicidal attempts. The aim of the current report is to compare, among FFH patients, unintentional fallers
and intentional jumpers in terms of demographical characteristics, clinical-pathological parameters and mortality, describing
the population at risk for suicide by jumping and the particular patterns of injury of FFH patients.

Materials and methods The present study is a retrospective analysis of prospectively collected data regarding FFH patients,
extracted from the Trauma Registry of the Papa Giovanni XXIII Hospital in Bergamo, Italy. Demographic characteristics,
clinical-pathological parameters, patterns of injury, outcomes including mortality rates of jumpers and fallers were analyzed
and compared.

Results The FFH trauma group included 299 patients between April 2014 and July 2016: 259 of them (86.6%) were fallers
and 40 (13.4%) were jumpers. At multivariate analysis both young age (p =0.01) and female sex (p <0.001) were statistical
significant risk factors for suicidal attempt with FFH. Systolic blood pressure (SBP) at the arrival was lower and ISS was
higher in the self-inflicted injury group (SBP 133.35 +23.46 in fallers vs 109.89 +29.93 in jumpers, p <0.001; ISS in fallers
12.61 +£10.65 vs 18.88 +11.80 in jumpers, p=0.001). Jumpers reported higher AIS score than fallers for injuries to: face
(p=0.023), abdomen (p <0.001) and extremities (p =0.004). The global percentage of patients who required advanced or
definitive airway control was significantly higher in the jumper group (35.0% vs 16.2%, p=0.005). In total, 75% of jumpers
and the 34% of fallers received surgical intervention (p <0.001). A higher number of jumpers needed ICU admission, as
compared to fallers (57.5% vs 23.6%, p <0.001); jumpers showed longer total length of stay (26.00 +24.34 vs 14.89 +13.04,
p=0.007) and higher early mortality than fallers (7.5% vs 1.2%, p=0.008).

Conclusions In Northern Italy, the population at highest risk of suicide by jumping and requiring Trauma Team activation is
greatly composed by middle-aged women. Furthermore, FFH is the most common suicidal method. Jumpers show tendency
to “feet-first landing” and seem to have more severe injuries, worse outcome and a higher early mortality rate, as compared
to fallers. The Trauma Registry can be a useful tool to describe clusters of patients at high risk for suicidal attempts and to
plan preventive and clinical actions, with the aim of optimizing hospital care for FFH trauma patients.
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Background

Self-inflicted injuries represent a consistent cause of trauma
and falls from heights (FFH) represent a common dynamic
used for suicidal attempts. The World Health Organization
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Kingdom, jumping from a height accounts for 3—15% of the
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140,000 suicidal attempts annually and this incidence seems
similar to the rest of Europe [3-5].

Both accidental (fallers) and intentional (jumpers) FFH
trauma patients often sustain multiple injuries and require
complex therapeutic management. In the last years, research
has focused on the identification of patterns of injuries
and on their correlation with the mechanisms of lesions,
to provide an optimal risk stratification for a tailored treat-
ment. Understanding whether a consistent difference exists
between accidental and intentional FFH with regards to pat-
terns of injuries and outcomes could help to achieve higher
quality of care for these patients. In this context, recognizing
the population at risk of suicide may help to create tailored
prevention programs.

The aim of the current work is to compare fallers and
jumpers in terms of patient characteristics, patterns of
injury and outcomes—including mortality. The secondary
end-point is to identify the population at risk of suicidal
attempt by jumping.

Materials and methods

Data were extracted from the Trauma Registry of the Papa
Giovanni XXIII Hospital in Bergamo, focusing on accidental
and voluntary FFH with at least 1-year follow-up. The data-
base includes only adult patients (from the age of 18 years),
while patients who died prior to the ED admission were
excluded.

Demographic data, information on trauma dynamics,
mechanism of lesions (intentional or accidental), pattern
of injuries, treatment and outcomes were collected. FFH
patients were classified into two distinct groups: accidental
falls (referred to as “fallers”) and intentional falls (referred
to as “jumpers”). All other types of self-inflicted lesions
were excluded.

Statistical analysis was performed using the statistical
package SPSS (version 20 for Windows; SPSS, Inc.).

Results

The Trauma Registry from April 2014 to July 2016 included
1576 patients. In this population, 42 (2.7%) were intentional
trauma cases (suicide attempts) and 1534 (97.3%) were acci-
dental (Table 1). In the group including suicidal cases, 40
(95.2%) were FFH and 2 (4.8%) were other dynamics (train
collision). In the accidental trauma group, 259 (16.9%) were
FFH. Thus, the FFH trauma groups included 299 patients:
259 (86.6%) fallers and 40 (13.4%) jumpers. Jumping rep-
resents the most commonly used mechanism for the suicidal
attempt, compared to other methods of self-inflicted trauma
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Table 1 Study population: suicide vs accidental events

Suicides Accidental traumas  Total
FFH 40 (13.4%) 259 (86.6%) 299 (100.0%)
Other dynamics 2 (0.2%) 1275 (99.8%) 1277 (100.0%)
Total 42 (2.7%) 1534 (97.3%) 1576 (100%)

in the study population (p <0.001). Table 2 summarizes FFH
patients’ characteristics.

Jumpers were significantly younger than fallers (fallers:
56.14 +17.12 vs jumpers: 44.85+15.94, p <0.001). Among
jumpers there was a higher percentage of female patients
than in fallers group (62.5% in jumpers vs 16.2% in fallers,
p<0.001).

At multivariate analysis, both younger age (p=0.01) and
female sex (p <0.001) were identified as risk factors for sui-
cide by jump.

Accidental FFH were predominantly connected to
alpine leisure activities (23.9%) and occupational activi-
ties (12.0%), while the majority of intentional FFH (32.5%)
occurred in a domestic environment (p <0.001).

Systolic blood pressure (SBP) at the arrival in the ED
was higher in the fallers group (SBP 133.35+23.46 in fall-
ers group and 109.89 +29.93 in jumpers group, p <0.001).
Furthermore, the percentage of patients presenting with
traumatic shock (SBP <90 mmHg) was significantly higher
within the jumpers group (24.3% in jumpers vs 3.7% in fall-
ers, p<0.001).

There was no significant difference in GCS and AIS of
head injuries between fallers and jumpers (GCS: fallers
13.63 +3.38, jumpers 12.05+4.98, p=n.s.; AIS head > 2:
fallers 44.4%, jumpers 55.0%, p=n.s.).

The ISS in the jumpers group was higher than in the fall-
ers group (ISS: fallers 12.61 +10.65, jumpers 18.88 +11.80,
p=0.001).

The global percentage of patients who needed a definitive
airway control (EET) and the percentage of patients who
needed a definitive airway at the trauma scene was higher in
jumpers group (global: 35.0% vs 16.2%, p=0.005; on the
scene: 27.5% vs 11.2%, p=0.005).

Figure 1 shows the distribution of injuries. Jumpers
reported higher AIS score than fallers for facial lesions
(p=0.023), abdominal lesions (p <0.001) and injuries to
the extremities (p =0.004).

A total of 213 patients (71.2%) in the FFH population
were hospitalized; 69.5% of fallers and the 82.5% of jump-
ers were admitted (p =n.s.). Figure 2 shows the Depart-
ments of destination of the hospitalized patients after the
evaluation in ED. Trauma-surgery department resulted to
be the main receiver of patients who did not need intensive
care. A higher number of jumpers than fallers needed ICU
admission (57.5% vs 23.6%, p <0.001). Furthermore, 75%
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Table 2 Patients’ characteristics

Variable

All FFH PTS, N=299 (%)

Fallers, N=259 (%)

Jumpers, N=40 (%)

p value (F vs J)

Gender, N (%)

Male

Female
Age (years), mean (+SD)
SBP-ED, mean (£ SD)
Shock (SBP-ED <90), N (%)
Circumstances of trauma, N (%)

Domestic

Mountain

Work

Territorial

Unknown

Others
Height (m), mean (+SD)
GCS, N (%)

3-8

9-12

13-15
Head AIS>2
ISS, mean (£ SD)

232 (77.6)
67 (22.4)
54.63 (£17.37)
130.24 (+25.62)
18 (6.4)

27 (9.0)
62 (20.7)
31 (10.4)
20 (6.7)

146 (48.8)
13 (4.3)
7.99 (+£9.35)

38 (12.7)
8(2.7)
253 (84.6)
67 (45.9)
13.46 (+11.0)

Location of advanced airways control (ETT insertion)

Total 56 (18.7)

Scene 40 (13.4)

ED 16 (6.1)
Distribution of lesions: AIS, mean (£ SD)

Head 2.63 (+1.40)

Face 1.67 (£0.76)

Thorax 2.50 (£0.89)

Abdomen 2.32 (£0.75)

Extremities 2.04 (20.72)
Surgery, N (%) 118 (39.5)
Hospital admission, N (%) 213 (71.2)
ICU admission

N (%) 84 (28.1)
EET days 6.81 (+7.13)
ICU LOS 12.28 (£ 15.63)
Hospital admission LOS 16.49 (£ 15.61)
Mortality, N (%)

ED 6 (2.0)

During hospital admission 14 (4.7)

1-year mortality 31(11.2)

217 (83.8)
42 (16.2)
56.14 (£17.12)
133.35 (+23.46)
9(3.7)

14 (5.4)
62 (23.9)
31 (12.0)
15 (5.8)
124 (47.9)
13 (5.0)
8.01 (+9.88)

29 (11.2)
7Q2.7)
223 (86.1)
56 (44.4)
12.61 (£10.65)

42 (16.2)
29 (11.2)
13 (5.5)

2.59 (+1.42)
1.59 (£0.75)
2.52 (+0.88)
2.15 (+0.54)
1.95 (+£0.66)
88 (34.0)
180 (69.5)

61 (23.6)
7.18 (+7.51)
1232 (£14.42)
14.89 (£13.04)

3(1.2)
11 4.2)
24 (10)

15 (37.5)
25 (62.5)
44.85 (£15.94)
109.89 (+29.93)

9 (24.3)

13 (32.5)
0 (0.0)
0 (0.0)
5(6.7)
22 (55.0)
0 (0.0)
7.85 (+5.82)

9 (22.5)
12.5)
30 (75.0)
11 (55.0)
18.88 (£ 11.80)

14 (35.0)
11 (27.5)
3(10.3)

2.90 (+1.25)
2.08 (+0.67)
2.37 (+0.96)
2.87 (+1.06)
2.41 (+0.84)
30 (75.0)
33 (82.5)

23 (57.5)
5.68 (+5.93)
12.17 (£ 18.84)
26.00 (£24.34)

3(7.5)
3(7.5)
7(17.9)

<0.001

<0.001
<0.001
<0.001

<0.001

n.s
0.001

0.005
0.005

n.s

n.s
0.023
n.s
<0.001
0.004
<0.001
n.s

<0.001
n.s

n.s
0.007

0.008
n.s

n.s

of jumpers and 34% of fallers received surgical interven-

tion (p <0.001).

Jumpers did not show a significantly longer ICU stay
as compared to fallers (12.17 +18.84 vs 12.32 +14.42,
p=n.s.); however, they had a longer total hospital stay

(26.00 +£24.34 vs 14.89+13.04, p=0.007).

Overall, hospital mortality after FFH was 6.7%. There
was a significantly higher mortality in ED for jumpers than
for fallers (jumpers 7.5% vs fallers 1.2%, p=0.008), but
there was no difference between the two groups of patients
in terms of mortality during hospital stay (fallers 4.2% vs
jumpers 7.5%, p=n.s.) and of 1-year mortality (fallers
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FALLERS

HEAD AIS 2,59 (+1,42)

FACE AIS 1,59 (x0,75)

THORAX AIS 2,52 (:0.88)

ABDOMEN AIS 2,15 (0,54

EXTREMITIES AIS 1,95 (z0.88)

Fig. 1 Distribution of injuries in jumpers and fallers
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Fig.2 Departments of destination of the hospitalized FFH patients

after the evaluation in ED
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JUMPERS

HEAD AIS 2,90 (+1,25)

FACE AIS 2,08 (z067)

THORAX AIS 2,37 (+0,96)

ABDOMEN AIS 2,87 (+1,08)

EXTREMITIES AIS 2,41 (z084)

10.0% vs jumpers 17.9%, p=n.s.). Only one patient who
sustained an intentional FFH died after 7 months from dis-
charge, while ten faller patients died after discharge from
hospital and among them nine were over 80 years old.

Discussion

The present study confirms the Italian national epidemio-
logic data (ISTAT) [6], which report that the population at
highest risk of suicide by jumping in Italy is composed by
middle-aged women and the most common setting is the
domestic one. These data are in contrast with data from
United Kingdom, according to which the typical patient
who attempts suicide by jumping is the middle aged, unem-
ployed and single male, often with an associated psychiat-
ric disorders, such as schizophrenia, personality disorders,
depression, mood disorders, organic illness, and substances
abuse [3, 4, 7-15]. Unfortunately, due to missing data, the
present paper could not consider a past medical history of
psychiatric disorders or if there were previous episodes of
attempted suicides.

As a result of the present study, in our setting, tailored
preventive actions should be directed to middle-aged
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women, and particular attention should be paid to the
domestic environment.

According to the present data, FFH is the most common
method for suicidal attempt in a Northern Italian area, and
this is in contradiction with national epidemiologic data,
which reports it as the second most common mechanism
[6]. On the other hand, according to present data and to the
American College of Surgeon results [16], the population
at highest risk for accidental FFH is composed by mountain
sports performers (especially winter sports, such as skiing
and ski climbing/hiking) and work activities. Therefore, pre-
ventive actions should be applied also for these groups of
fallers.

The FFH patterns of injury are debated in current litera-
ture and only few studies [17, 18] reported a comparison
between jumpers and fallers. The current study, as previ-
ously found by the other authors [17-19], confirms the ten-
dency to the “feet-first landing” in jumpers, as these patients
have significantly higher AIS score for the extremities than
fallers. Conversely, accidental fallers tend to fall in a vari-
ety of random positions [17]. Nevertheless, this study did
not confirm the fact that “feet-first landing” is a protective
factor for head trauma [9, 17], because there was no sig-
nificant difference between frequency and gravity of head
trauma between jumpers and fallers. It is likely that fallers
and jumpers with severe head trauma (i.e., the ‘head-first-
landing’ patients) have a higher mortality rate on the scene
[18]; these groups of patients are probably missed and not
recorded in the Trauma Registry.

In contrast with results by the other authors [8, 18, 20],
there was a higher AIS score for the abdomen among jump-
ers, probably due to the deceleration damage. The current
study did not report a statistically significant difference in
the severity of chest trauma between fallers and jumpers,
but this is likely to be a further effect of a selection bias, as
severe chest trauma [11] is likely to be associated with high
mortality on the scene.

With regards to the severity of injuries related to inten-
tional or accidental FFH [11, 18, 21-24], Richter et al.
reported no significant differences in severity of traumatic
injuries caused by either accidental falling or deliberate
jumping [18], while Dickinson et al. showed that jumpers
have higher ISS and mortality than fallers, probably because
suicidal falls occurred from a higher height as compared to
accidental falls [11].

Conversely, Lowenstein et al. proposed that feet-first
landing, which is common among jumpers, results in a
greater force per unit of area, increasing the likelihood of
fracture. When this occurs, the impact force reaching the
vital organs may be reduced, due to the absorption of kinetic
energy by the lower limbs [21].

Present work did not report a higher distance of fall for
jumpers as compared to fallers; nevertheless, clinical data

(SBP, percentage of shocked patient in ED, ISS, and need
of ETT insertion) showed that jumpers have more severe
injuries than fallers.

Mortality, necessity of surgical intervention, ICU admis-
sion rate and hospital length of stay support the hypothesis
of worse outcomes for jumpers as compared to fallers. In
particular, the higher mortality rate is due to the early mor-
tality in ED, while subsequent complications have a minor
effect on mortality for jumpers. This might be due to the
considerable physiologic reserve of jumpers, who are mostly
young adults.

It is evident that the Trauma Registry can be a useful tool
to identify populations of patients at high risk for attempt-
ing suicide to plan preventive and clinical actions and to
optimize the management of these patients.

Basing a study on a trauma registry leads also to some
limitation: psychiatric history, occupational and financial
conditions of jumpers are not available, and this could limit
the identification of a population at risk for suicide for FFH.
Furthermore, there is incomplete information about the
mechanism of fall, the pre-hospital mortality and residual
disability of these patients.

Conclusion

In a Northern Italian area, the population at highest risk for
suicide by jumping is composed by middle-aged women and
the most common setting is the domestic one. Jumpers show
the tendency to the “feet-first landing” and seem to have
more severe injuries, worse outcomes and a higher early
mortality rate compared to fallers. The Trauma Registry can
be a useful tool to identify clusters of patients at high risk
for suicidal attempt, with the aim of planning preventive
and clinical actions and to optimize the health path of these
patients.
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