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Abstract
Purpose The aim of the study was to determine the effect of trauma etiology on the management, functional outcomes and 
psychiatric characteristics of suicide jumpers and patients who accidentally fall from height.
Methods 89 patients (48 accidental falls and 41 suicidal jumpers) who had undergone spinal surgery were included in the 
study. The patients were evaluated clinically and radiologically. Visual Analog Scale (VAS), Roland Morris Disability Ques-
tionnaire (RMDQ) and McGill Pain Questionnaire (MPQ) were performed for functional evaluation. BECK hopelessness 
scale (BHS), BECK depression inventory (BDI), and SF-36 scales were used for the psychiatric evaluation. All outcomes 
were compared between suicidal jumpers and accidental falls.
Results The RMDQ and ODI questionnaires stated a higher disability in the suicide jump group (p = 0.001 and p = 0.029, 
respectively). However, the VAS and MPQ questionnaires did not differ in significance between groups (p = 0.182 and 
p = 0.306, respectively). The SF-36 scale showed that physical function, role emotional, vitality and mental health sub-
domains were worse in the suicide jump group (p = 0.001, p = 0.029, p = 0.014 and p = 0.030, respectively). BDI scores 
were significantly higher in the suicide jump group while no difference was observed between the groups in terms of BSH 
(p = 0.017 and p = 0.940, respectively).
Conclusion Psychiatric disorders are more common in patients in the suicidal jumpers. The presence of underlying psychi-
atric problems adversely affects the postoperative functional outcomes of patients with surgically treated spinal fractures. A 
multidisciplinary approach together with raising awareness in this way can improve the clinical outcomes after orthopedic 
treatment, even if there is physical disability.
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Introduction

Fall from height occurs as a result of suicide, accident 
or criminal events [1]. Traumatic spinal injuries are usu-
ally caused by high-energy injuries, and one of the most 
common causes is falling from a height [2]. Depression 
and psychotic disorders are frequent in patients with spi-
nal injuries due to suicide attempts and require special 
attention from mental health teams after the rehabilita-
tion period [3]. In patients with mental illness, the risk of 
complications after falling from height is 1.5 times higher 
than in patients without it and mental health status can be 
an important indicator in the prognosis of morbidity [4]. 
Psychiatric treatments may affect the clinical outcome of 
orthopedic treatment, especially in suicidal jumpers with 
spinal injury [5]. The importance of identifying patients 
at high risk for suicide attempts in case of jumping from 
height has been previously mentioned in terms of patient 
management, as they cause more serious injuries and 
worse outcomes than those who accidentally fall from 
height [6].

Several studies have compared demographic character-
istics, injury patterns, skeletal and blunt trauma exposures 
of accidental falls and suicidal jumpers [7, 8]. Previous 
studies examine the demographic characteristics, surgical 
treatments, combined injuries and psychological histories 
of spinal fractures that occur as a result of jumping from 
a height in suicides [9, 10]. In addition, psychiatric dis-
orders have been reported in suicidal jumpers, whether or 
not they have been diagnosed before [11, 12]. The present 
study aims to determine the effect of trauma etiology on 
these parameters by comparing the demographic charac-
teristics, surgical management, clinical results and psy-
chiatric characteristics of suicidal jumpers and patients 
who accidentally fall from height. Our hypothesis is that 
suicide intention may adversely affect functional outcomes 
and mental health status in patients who underwent sur-
gery due to spinal fracture as a result of falling from a 
height.

Materials and methods

Patients who admitted due to fall from a height between 
January 2015 and December 2020 were retrospectively 
examined after local ethics committee approval (IRB deci-
sion number: 2022/02 – protocol code: 2022-01-11). A 
total of 89 patients (48 accidental falls and 41 suicidal 
jumpers) who had undergone spinal surgery were included 
in the study. Spinal fractures caused by mechanisms other 
than falling from height, presence of previous spinal 

disease, patients who had previous spinal surgery for rea-
sons other than spinal fracture, those with missing medi-
cal documents, those under 18 years of age, patients with 
dementia and cognitive dysfunction, and patients with 
inadequate follow-up (less than 12 months) were excluded 
from the study. The patients were evaluated clinically and 
radiologically. In the clinical evaluation, systemic exami-
nation was performed in terms of accompanying injuries 
in addition to detailed musculoskeletal and neurological 
examination. Two-planned spinal radiography, computed 
tomography and magnetic resonance imaging were used 
in the radiological evaluation.

According to international standards and previous litera-
ture, patients with a minimum fall height of 3 m (10 feet, 1 
floor) or more were considered as falling from height, and 
their records were examined in the present study [13]. Sui-
cidal attempt was defined by interviewing the patients and 
their relatives. Official investigations of the accident scene, 
eyewitness testimonies, surveillance footage, presence of a 
suicide note, previous suicide attempts gave us some addi-
tional information on the cause of the injury. Psychiatric 
consultations were requested, and the mental health status of 
the patients was evaluated through face-to-face interviews. 
Previous medical records of the patients were checked and 
the history of mental illness was also evaluated. Both ortho-
pedic and psychiatric retrospective analysis were performed.

In the orthopedic data evaluation, the patients were exam-
ined in terms of parameters such as demographic charac-
teristics, trauma and fracture characteristics, accompany-
ing injuries, surgical time, instrumentation level, follow-up 
period (months), amount of bleeding and complications. In 
the radiological evaluation, preoperative and final thoracic 
kyphosis angle (TKA), lumbar lordosis angle (LLA) and 
final sagittal balance were measured. LLA was calculated by 
measuring between the lumbar lordosis to thoracic kyphosis 
inflection point and the S1 upper end-plate as described by 
Roussouly [14]. TKA was measured between the T4 upper 
end-plate and T12 lower end-plate as described in the lit-
erature due to the superposition of the humeral heads and 
the poor quality of normal radiographs [15]. Sagittal bal-
ance was defined as the horizontal distance between the C7 
plumb line and the posterior-superior S1 corner [16]. Visual 
Analog Scale (VAS), Roland Morris Disability Question-
naire (RMDQ), Oswestry Disability Index (ODI) and McGill 
Pain Questionnaire (MPQ), which have Turkish validity 
and reliability studies, were used in functional evaluation 
[17–20].

In the psychiatric data evaluation, the patients were 
investigated for the presence of known/unknown psychiatric 
disease by 2 senior psychiatrist. The patients were classi-
fied as previously diagnosed or newly diagnosed at admis-
sion. BECK hopelessness scale (BHS), BECK depression 
inventory (BDI), and SF-36 scales with Turkish validity 
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and reliability studies were performed [21–23]. Psychiatric 
scale outcomes were compared between suicidal jumpers 
and accidental falls. All patients were operated under general 
anesthesia in the prone position and under the guidance of 
fluoroscopy with a standard posterior approach. Posterior 
instrumentation and fusion (if necessary) were performed. 
The patients were followed up monthly for the first 6 months 
and then every 6 months.

Statistical analysis

NCSS (Number Cruncher Statistical System) program was 
used for statistical analysis. Descriptive statistical methods 
(mean, standard deviation, median, frequency, percentage, 
minimum, maximum) were used for evaluation of the study 
data. The conformity of the quantitative data to the nor-
mal distribution was tested with the Shapiro–Wilk test and 
graphical examinations. Student t test was used for compari-
sons between two groups of normally distributed quantita-
tive variables, and Mann–Whitney U test was used for com-
parisons between two groups of non-normally distributed 
quantitative variables. Dependent groups t test was used for 
within-group comparisons of normally distributed quanti-
tative variables. Pearson chi-square test and Fisher–Free-
man–Halton test were used to compare qualitative data. 
Statistical significance was accepted as p < 0.05.

Results

The descriptive characteristics of the patients are presented 
in Table 1. The lower mean age and the higher female sex 
rate compared to the falling from height group were note-
worthy in the suicide jump group (p = 0.001 and p = 0.019, 
respectively). Accompanying trauma and presence of psy-
chiatric illness was statistically more frequent in the suicide 
jump group (p = 0.021 and p = 0.001, respectively). Com-
pression fractures were frequent in patients who fell from 
height while burst and especially chance fractures were more 
common in suicide patients (p = 0.001). It was observed that 
the patients in the suicide jump group had a significantly 
higher need for blood transfusion in the perioperative period 
(p = 0.018).

No difference was found between the groups in terms of 
the preoperative TKA and LLA (p = 0.954 and p = 0.940, 
respectively). Although the postoperative TKA and LLA 
improved significantly in both group, the alterations of 
TKA and LLA were statistically significant only in the fall 
from height group (p = 0.001). However, no difference was 
observed between the groups in terms of final sagittal bal-
ance (Table 2).

The RMDQ and ODI questionnaires stated a higher dis-
ability in the suicide jump group (p = 0.001 and p = 0.029, 
respectively). However, the VAS and MPQ questionnaires 
did not differ in significance between groups (p = 0.182 and 
p = 0.306, respectively). Although there was no difference 
between the groups in terms of pain scores, it was notewor-
thy that the disability was higher in the suicide jump group. 
The SF-36 scale showed that physical function, role emo-
tional, vitality and mental health subdomains were worse 
in the suicide jump group (p = 0.001, p = 0.029, p = 0.014 
and p = 0.030, respectively). BDI scores were significantly 
higher in the suicide jump group while no difference was 
observed between the groups in terms of BSH (p = 0.017 
and p = 0.940, respectively) (Table 3).

Discussion

The most important finding of our study is that although the 
pain scores of suicidal jumpers and patients who acciden-
tally fell from height did not differ and their radiological 
results improved significantly, disability was significantly 
higher in suicidal jumpers. Another important finding is that 
depression scores were significantly higher in the suicide 
group. Recent studies comparing the injury patterns of acci-
dental falls and suicidal jumpers indicate a high incidence 
of spinal fractures [7, 8, 24–27]. In addition, there are some 
studies that examine only suicidal spinal fractures and espe-
cially compare suicidal spinal fractures with spinal fractures 
caused by other trauma mechanisms [9, 10]. The differences 
between intentionally and unintentionally fall in patients 
who underwent surgery for spinal fractures as a result of 
falling from a height were investigated in the present study. 
demographic characteristics, radiological and functional out-
comes, and psychiatric/mental health conditions.

An autopsy study that retrospectively analyzed cases of 
suicidal jump and accidental falls has stated that victims 
of suicide were younger, had more serious injuries (tho-
rax, abdomen, pelvis, upper and lower extremities) and 
had psychiatric histories in most of them [24]. Several 
studies reported that suicidal jumpers are younger than 
accidental falls, and female gender predominates, head, 
chest, abdomen and extremity injuries are more common 
in suicidal jumpers, and they have higher trauma severity 
scores than those who accidentally fall from a height [6, 7, 
25, 27]. In our study, similar to the literature, the average 
age of suicidal jumpers was young and the female sex ratio 
was high. In addition, the presence of concomitant trauma 
and psychiatric illness was statistically more common in 
suicidal jumpers. The higher frequency of concomitant 
injuries in suicidal jumpers may be related to their higher 
jumping heights. However, due to the retrospective nature 
of our study, it was not possible to document exactly how 
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Table 1  Comparison of the 
descriptive features of the 
patients

* p < 0.05. **p < 0.01 Statistically significant parameters are in bold
The p value of the parameters are given in italics
a Mann–Whitney U test, bPearson Chi-Square Test, cFisher Freeman Halton Test

Fall from height (n = 48) Suicide jump (n = 41) p

Age
Mean ± SD 41.71 ± 10.28 32.54 ± 14.84 a0.001**
Median (Min–Max) 44 (19–62) 25 (18–71)
Gender
Female 13 (27.1) 21 (51.2) b0.019*
Male 35 (72.9) 20 (48.8)
Fracture region
Thoracic 21 (43.8) 11 (26.8) b0.219
Thoracolumbar 7 (14.6) 6 (14.6)
Lumbar 20 (41.7) 24 (58.5)
Accompanying trauma
No 34 (70.8) 19 (46.3) b0.021*
Yes 14 (29.2) 22 (53.7)
Psychiatric illness
No 48 (100.0) 17 (41.5) b0.001**
Yes 0 (0.0) 24 (58.5)
Systemic injury
No 39 (81.3) 25 (67.6) c0.245
Cranial 2 (4.2) 1 (2.7)
Thoracic 4 (8.3) 9 (24.3)
Abdominal 3 (6.3) 2 (5.4)
Hospitalization (days)
Mean ± SD 11.27 ± 6.23 17.10 ± 13.55 a0.117
Median (Min–Max) 9.5 (3–30) 11 (6–55)
Time to surgery (days)
Mean ± SD 4.46 ± 2.18 3.51 ± 1.72 a0.062
Median (Min–Max) 4.5 (0–8) 3 (0–6)
Surgery duration (minutes)
Mean ± SD 182.92 ± 39.23 183.29 ± 40.80 a0.928
Median (Min–Max) 195 (105–250) 195 (105–250)
Fracture morphology
Compression 28 (58.3) 6 (14.6) b0.001**
Burst 9 (18.8) 15 (36.6)
Chance 11 (22.9) 20 (48.8)
Level of instrumentation
Mean ± SD 4,52 ± 0.68 4.88 ± 1.27 a0.400
Median (Min–Max) 4 (3–6) 4 (3–8)
Blood replacement (mL)
Mean ± SD 41,67 ± 123.48 185,37 ± 347.54 a0.018*
Median (Min–Max) 0 (0–400) 0 (0–1200)
Complication
No 45 (93.8) 32 (78.0) c0.122
Infection 2 (4.2) 3 (7.3)
Implant failure 0 (0.0) 2 (4.9)
Paraplegia 1 (2.1) 4 (9.8)
Follow up (months)
Mean ± SD 31.90 ± 15.10 27.32 ± 11.10 a0.271
Median (Min–Max) 26 (13–74) 26 (12–63)
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high the patients jumped. In the present study, mental 
problems such as psychosis and depression, as well as 
bipolar disease, domestic violence or asperger’s/epilepsy 
were observed more frequently in suicidal jumpers. There-
fore, assessment of the functional recovery of patients with 
mental illness could be difficult. In the present study, psy-
chiatric evaluations were evaluated by 2 senior psychia-
trists. As mentioned in the material and method section 
of our study, patients with "cognitive dysfunction", which 
was among the exclusion criteria, were excluded from the 
study. In other words, patients with psychiatrically com-
plete cognitive function (stable mental abilities, including 
memory, language and rational thinking) were included to 
obtain the accurate outcomes.

Nielsen et al. stated that the majority of survivors of sui-
cide attempts by jumping were diagnosed with psychotic ill-
ness [11]. A study comparing suicidal jumpers and acciden-
tally falls from a height showed that female suicidal jumpers 
had a low average age (high number of adolescents) and 
the majority of them had psychiatric disorders [12]. Those 
literature data also support our study results. Cervical spine 
lesions are less common in fall survivors, while thoracic and 
lumbar spine and especially thoracolumbar junction injuries 
predominate [10, 26]. The occurrence of a burst fracture 
of the spine has been reported to be an important feature 
of suicidal jumping [9]. In the present study, compression 
fractures were more common in patients who accidentally 
fell from a height. Burst and especially chance fracture were 
prominent in suicidal jumpers. Although there was a signifi-
cant difference between the two groups in terms of fracture 

morphology, no difference was observed between fracture 
region (thoracic, lumbar, and thoracolumbar).

Suicide jumpers may not be able to give objective and 
accurate answers. The minimum follow-up period for 
patients who have undergone surgery was 24 months. 
It was stated that the follow-up was monthly in the first 
6 months and then, every 6 months. Psychiatric diseases 
have periods of exacerbation and remission. Patients 
whose minimum follow-up has exceeded 24 months and 
whose follow-up has not been interrupted are likely to be 
in psychiatric remission. The most commonly used scales 
for functional outcomes after spinal fracture treatment are 
SF-36, RMDQ, and ODI, and VAS is reported as most fre-
quently used scale for the evaluation of the back pain [28]. 
A prospective cohort study by Siebenga et al. emphasizes 
that the RMDQ and VAS scales have a strong positive 
correlation with each other in measuring disability in a 
group of patients with back pain, whether or not oper-
ated for a thoracolumbar spine fracture [29]. Similarly, the 
VAS and MPQ questionnaires did not significantly differ 
between the groups in the present study. Although there 
was no difference between the groups in terms of pain 
scores, disability was higher in the suicide group accord-
ing to the RMDQ and ODI questionnaires. Physical pain 
can be affected by a variety of factors and can be distorted 
by patients with mental illness and affect the interpreta-
tion of physical symptoms [30]. This perception of pain 
is different even in psychiatric subdisease groups (schiz-
ophrenia/bipolar) [31]. In addition, how to measure the 
functionality and disability of psychiatric patients are an 

Table 2  Comparison of the 
preoperative and postoperative 
radiological evaluation of the 
groups

* p < 0.05. **p < 0.01 Statistically significant parameters are in bold
a Fisher Freeman Halton Test, bStudent-t Test, cPaired Samples Test

Fall from height (n = 48) Suicide jump (n = 41) p

Lumbar lordosis angle
Preoperative Mean ± SD 50.19 ± 13.72 50.4 ± 12.84 b0.940

Median (Min–Max) 51.5 (23.1–71.9) 52.4 (24–75.4)
Postoperative Mean ± SD 56.5 ± 12.2 49.12 ± 12.36 b0.006**

Median (Min–Max) 58.2 (20.2–71.4) 48.9 (18.2–67.5)
Alteration p 6.31 ± 10.37 − 1.28 ± 10.29 b0.001**

c0.001** c0.430
Thoracic kyphosis angle
Preoperative Mean ± SD 27.26 ± 9.03 27.2 ± 10.28 b0.954

Median (Min–Max) 28.5 (8.1–41.1) 28.4 (6.6–51.9)
Postoperative Mean ± SD 34.02 ± 12.42 27.49 ± 11.61 b0.013*

Median (Min–Max) 33.8 (13.4–56.8) 26.8 (6.5–42.6)
Alteration p 6.76 ± 9.27 0.36 ± 8.02 b0.001**

c0.001** c0.776
Final sagittal balance Neutral 39 (81.3) 34 (82.9) a1.000

Negative 4 (8.3) 3 (7.3)
Positive 5 (10.4) 4 (9.8)
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issue that is gaining importance in the world of psychiatry. 
Instead of discussing symptoms with patients with mental 
illness, mental health doctors focus on what they cannot 
do because these symptoms interfere with daily activities. 
Psychotherapists and psychiatrists provide guidance to 
patients and other clinicians about the content and process 
of functional assessment [32]. Similarly, pain and func-
tional evaluation along with psychiatric evaluation were 
evaluated with the help of 2 experienced psychiatrists in 
the current study. The risk of major depression after spinal 
fracture due to chronic pain and limitation of activities of 
daily living can be reduced by early surgical interventions 
and medications [33]. In our study, depression scores were 

significantly higher in the suicide group, and no difference 
was observed between the groups in terms of hopelessness.

In a previous study, differences were found in clinical 
and radiological results after various clinical and radiologi-
cal evaluations such as VAS, ODI, sagittal index and local 
kyphosis angle in thoracolumbar fractures. This has been 
attributed to the lack of standardized clinical and radiologi-
cal criteria [34]. Bouyer et al. reported that although deform-
ity correction was optimal in the postoperative radiological 
evaluation of patients with thoracic or lumbar fractures, the 
SF-36 criteria showed deterioration compared to the general 
population scores [35]. Radiological outcome measures may 
not always correlate with clinical outcomes [36, 37]. Verlan 

Table 3  Comparison of the final functional and mental health evaluation of the groups

* p < 0.05. **p < 0.01 Statistically significant parameters are in bold
a Mann–Whitney U test

Fall from height (n = 48) Suicide jump (n = 41) p
Mean ± SD Median (Min–Max) Mean ± SD Median (Min–

Max)

Visual Analog Scale (VAS) 5.13 ± 3.17 4.27 ± 1.84 a0.182
6 (0–10) 5 (1–8)

Roland Morris disability questionnaire (RMDQ) 6.42 ± 5.15 10.9 ± 5.75 a0.001**
6 (0–22) 10 (2–22)

Oswestry disability ındex (ODI) 26.17 ± 16.27 35.46 ± 20.85 a0.029*
23 (4–72) 32 (6–78)

McGill pain questionnaire (MPQ) 19.81 ± 10.2 17.12 ± 8.39 a0.306
21 (6–42) 18 (0–36)

Beck hopelessness scale(BHS) 5.92 ± 3.57 6.02 ± 3.71 a0.940
7 (0–12) 5 (0–14)

Beck Depression Inventory (BDI) 6.27 ± 4.95 9.56 ± 6.63 a0.017*
5 (0–20) 9 (0–22)

Short Form Health Survey (SF-36) Physical function 80.63 ± 9.38 70 ± 16.73 a0.001**
82.5 (60–90) 75 (20–90)

Role physical 76.67 ± 14.82 71.34 ± 14.32 a0.081
75 (50–100) 75 (50–100)

Role emotional 80.57 ± 20.43 68.3 ± 26.84 a0.029*
66.7 (33.3–100) 66.7 (33.3–100)

Vitality 89.33 ± 10.75 83.41 ± 12.82 a0.014*
90 (60–100) 85 (55–100)

Mental health 86.67 ± 7.44 81.32 ± 11.72 a0.030*
88 (72–100) 84 (48–96)

Social function 85.94 ± 11.99 84.17 ± 11.85 a0.562
87.5 (62.5–100) 87.5 (50–100)

Pain (body) 72.71 ± 18.8 76.95 ± 16.78 a0.245
75 (35–100) 80 (45–100)

General health 80.94 ± 9.87 77.2 ± 12.35 a0.376
80 (65–95) 85 (50–95)

Health transition 80.73 ± 17.29 75.61 ± 22 a0.328
75 (50–100) 75 (25–100)
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et al. stated that no technique could restore and protect the 
fractured segment at the physiological level in the surgically 
treated thoracic and lumbar spine regardless of the severity 
of the injury, but the results appeared better than expected 
in terms of pain and return to work [38]. Posterior instru-
mentation and fusion (if necessary) were performed to the 
patients in our study. Postoperative TKA and LLA improved 
significantly in both groups. No difference was observed 
between the groups in terms of pain scores. In the present 
study, although the postoperative radiological measurements 
and pain scores of the patients were similar, the disability 
scores were worse in the suicide group. In addition, the out-
comes of the physical function, role emotional, vitality and 
mental health subdomains of the SF-36 scale were worse in 
suicidal jumpers. BHS results were similar in both groups, 
while BDI scores were higher in the suicide group. We think 
that disability itself may be due to depression rather than a 
physical context.

The outcomes of the present study are not surprising. On 
the other hand, those results lead to further study questions 
that need to be answered. The strength of the present study is 
its remarkable study question and straight forward methodol-
ogy. The limitations of the study are the rather small sample 
size, the retrospective study design, and lack of randomi-
zation. In addition, the lack of standardization of patients 
with psychiatric diseases in the suicidal jumper group in 
the evaluation of pain and functional scores is another situ-
ation that limits the study. Another limitation is that due 
to the retrospective design of our study, the data regarding 
the heights from which the patients fell could not be clearly 
documented.

Conclusion

Psychiatric disorders are more common in patients in the 
suicidal jumpers. Therefore, orthopedic surgeons should 
question the suicide attempt in patients with spinal frac-
tures admitted as a result of falling from a height, and their 
psychiatric history or mental problems should be taken 
into account. The presence of underlying psychiatric prob-
lems adversely affects the postoperative functional out-
comes of patients with surgically treated spinal fractures. 
We think that a multidisciplinary approach together with 
raising awareness in this way can improve the clinical out-
comes after orthopedic treatment, even if there is physical 
disability.
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