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Background: Hanging is a form of strangulation, in which the body is suspended through the 
neck and the weight of the body acts as a constricting force. This study assessed various factors 
on the outcome of hanging and identification of prognostic factors related to the outcomes.

Methods: Ninety-nine hanging victims from 1995 to 2015 in Iran were evaluated; then, 
variables such as the cause of death, distribution of mortality, duration of hospitalization, 
substance abuse consumption, respiratory distress, and cerebral edema were studied in these 
people. Finally, the data were analyzed.

Results: Major cases of suicide by hanging were men. In connection with prognosis, about 12% 
of the deaths occurred in men and about 21% were represented in women. More importantly, in 
the matter of suspension, the model was largely incomplete to complete. Also, the outcomes of 
pulmonary stress and cerebral edema were recognized in association with the type of hanging 
and mortality prognosis.

Conclusion: Only two risk factors, including loss of consciousness at the time of entry into the 
medical center, as well as the complete suspension, would be predictive operations of death 
and unsuccessful revival.
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1. Introduction

anging is a form of strangulation, in 
which the body is suspended through the 
neck and the weight of the body acts as 
a constricting force [1, 2]. So, hanging 
is considered as a method of attempt-

ing suicide with a harmful impact and has a significant 
growth in some countries such as Australia and New 

Zealand [3, 4]. The fatality rate in hanging is over 70%; 
thus, there is little chance to change one’s mind right 
after suspension [2, 5, 6]. In recent decades, the rate of 
suicidal hanging has approximately doubled in some de-
veloped countries, especially for men [3].

Generally, hanging can be performed in two forms, 
including complete and incomplete [7]. Complete hang-
ing is accomplished in a situation, in which the body is 
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entirely suspended and the feet are above the ground. 
While in incomplete hanging, the feet or toes have con-
tact with the ground. Suicidal hanging is associated with 
a suspension, in which a person with a band around his 
neck jumps off support (e.g. a chair) [8].

Although suicidal hanging could be mortal, in some 
cases, patients would recover and discharge from the 
hospital, who are termed as ‘near hanging’ [9]. Thus, 
the number of hanging victims represents an increase 
in intensive care units [10-12]. Postponed deaths in 
near hanging individuals are related to the complexity 
of hanging. Neurologic and respiratory complications 
are the consequences of attempted suicidal hanging. 
Pulmonary distress is one of the important complica-
tions resulting from pulmonary edema, acute respiratory 
distress syndrome, and airway obstructions that lead to 
immediate airway intubation. On the other hand, suicidal 
hanging results in the compression of the airway or cer-
vical vascular leading to cerebral edema [13].

The aim of the present study was to evaluate the vari-
able factors influencing outcomes in hanging and com-
plications for patients presenting to the hospital follow-
ing a hanging injury.

2. Materials and Methods

Patients

In this retrospective study, 99 injured patients, who 
committed a suicidal hanging, were studied. Among the 
patients, 85 were male (85.8) and 14 were female (14.2). 
Variables such as mortality rate, the mean hospitalization 
duration, hanging pattern, Glasgow coma score (GCS), 
and the severity of respiratory distress and cerebral ede-
ma of the patients were evaluated.

Inclusion and exclusion criteria

Cases, who were referred to Hafte-tir medical center 
from March 1995 to 2015, were examined. The exclusion 
criteria of the project included the lack of defects in the 
patients’ demographic data, incomplete recorded data in 
the hospital information system, and incomplete recorded 
clinical and physician information for each patient.

Performance

Information was completed through the preset check-
list, including demographic information, GCS on admis-
sion, type of hanging, ICU length of stay, P/F ratio from 
the admission arterial blood gas, and brain CT in order 

to diagnose pulmonary distress and cerebral edema, re-
spectively; all of them are obtained by project partners 
from the patients’ records.

Ethical consideration

In terms of ethics, the project was done under the ap-
proval of the Ethics Committee of Hafte-tir Hospital and 
along with the declaration of Helsinki. Also, protecting 
the confidentiality of patient information was considered 
without mentioning the names of patients during this re-
search.

Data analysis

The results were expressed as mean and Standard De-
viation (SD) for quantitative variables and as a percent-
age for qualitative variables. Continuous variables were 
compared by t test. The Chi-square test was used to com-
pare the qualitative variables. In addition, the multivari-
ate logistic regression analysis was used to determine 
factors associated with mortality and the results were 
presented in odds ratio (95% confidence interval). The 
data were analyzed, using SPSS statistical software, ver-
sion 21.0 (SPSS Inc., Chicago, Illinois, USA).

3. Result

Generally, 99 injured patients (85.8% male and 
14.2% female) were studied. The Mean±SD age was 
31.55±14.58 (age range of 13-64 years) for men and 
33.36±11.41 (age range of 18-56 years) for women.

In terms of GCS on the admission of victims to the 
health center, the Mean±SD of GCS was 7.91±3.18 and 
6.82±2.60 for men and women, respectively (Figure 1). 
However, P-value was 0.245, showing no significant 
difference. Results presents the frequency of mortality. 
The mortality rate in women (21.4) was higher than men 
(12.9), but this difference was not statistically significant 
(P=0.413).

The Mean±SD length of ICU admission was 5.94±4.09 
days in males and 6.86±5.63 days in females (Figure 2), 
while there was no statistically significant difference be-
tween the sexes (P=0.465). The pattern of suspension in 
two forms of complete and incomplete was studied for 
both sexes (Table 1). The percentage of complete sus-
pension in men and women was 12.9% and 14.3%, re-
spectively. While incomplete suspension had occurred in 
87.1% of men and 85.7% of women with no significant 
difference (P=0.89).
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In addition, 96.5% of surviving persons and 28.6% 
of dead ones represented incomplete hanging (Table 
2). Consequently, there was a statistically significant 
difference between the type of hanging and prognosis 
(P<0.0001).

The Mean±SD level of consciousness or GCS on 
admission was 8.34±2.95 for surviving people and 
4.21±1.12 for dead people. Also, the Mean±SD duration 
of hospitalization in ICU for surviving and dead patients 
was 6.47±4.42 and 3.64±2.62 days, respectively. Based 
on Table 3, there was a significant difference between 
not only the levels of consciousness and prognosis 
(P<0.0001) but also the mean duration of hospitalization 
and prognosis (P=0.02). Also, the history of the patient’s 
addiction to various substance abuse such as opium and 
amphetamines was studied (Figure 3).

Totally, factors linked to prognosis were assessed by a 
multivariate logistic regression model (Table 4). Among 
these factors, GCS and the pattern of suspension repre-
sented a relationship with the death of injured people. 

Whereas, other factors had no connection with the indi-
vidual’s mortality.

In addition, the severity of post-obstructive pulmonary 
distress and cerebral edema were investigated based on 
different variables (Tables 5 and 6). Pulmonary distress 
was diagnosed in 30 (33.3%) of 99 admitted patients, 
who attempted hanging; 13 (43%) of 30 patients died 
from pulmonary distress and 1 (1.4%) death occurred 
in 69 patients without pulmonary distress. There was a 
statistically significant difference among the severity of 
pulmonary distress and type of hanging, addiction, mean 
GCS score, and the mean length of ICU stay (Table 5). 
Based on the P/F ratio of arterial blood gas at presenta-
tion, the severity of pulmonary distress was classified 
into different categories; P/F<100 was classified as se-
vere and P/F>300 as mild pulmonary distress. Mortal-
ity was 100% (7/7) in patients with severe pulmonary 
distress and no mortality was detected (0/5). The uni-
variate analysis demonstrated a statistically significant 
difference between mortality and severity of pulmonary 
distress (P<0.001).

Table 1. The pattern of suspension for men and women

Pattern of Suspension

Frequency (%)

PSex

Male Female

Incomplete suspension 74 (87.1) 12 (85.7)
0.89

Complete suspension 11 (12.9) 2 (14.3)

Total 85 (100) 14 (100) -

Figure 1. The mean of GCS of men and women admission
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Cerebral edema was diagnosed in 21 (21.2%) of 99 
admitted patients; 10 (47.6%) of 21 cases died. In com-
parison to 4 (5.1%) of 78 cases without cerebral edema, 
this difference was significant. The Mean±SD age of pa-
tients with cerebral edema was 32±13 that did not differ 
significantly between the two groups. Complete hang-
ing was found in 8 (38%) of 21 patients with cerebral 
edema; there was a statistically significant difference 
between cerebral edema and the type of hanging in this 

study (Table 6). Cerebral edema was not affected by age, 
sex, addiction, mean GCS, and length of ICU stay.

4. Discussion

The purpose of this study was not only evaluating the 
variable factors influencing outcomes in hanging but 
also investigating the patient’s prognosis and complica-
tions in a hanging injury. Based on this research, the ma-

Table 2. Frequency distribution of hanging on prognosis 

Type of Hanging

 Frequency (%)

PPrognosis

Alive Dead

Incomplete hanging 82 (96.5) 4 (28.6)
<0.0001

Complete hanging 3 (3.5) 10 (71.4)

Total 85 (100) 14 (100) -

Table 3. The mean level of consciousness on admission and duration of hospitalization based on prognosis

Parameters

Mean±SD

PPrognosis

Survived Dead

Level of consciousness 8.34±2.95 4.21±1.12
>0.0001

Duration of hospitalization in ICU 6.47±4.42 3.64±2.62
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Figure 3. The frequency distribution of substance abuse in women and men (Black column: Men; Gray column: Women)
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jor cases of suicide by hanging were men, the number of 
whom was more than two-thirds of injured admissions. 
The study of Uzun et al. also outweighed the occurrence 
of hanging in men by 70% [14]. In addition, according 
to Bayramoglu’s study, the rate of suicide in men was 
higher than women, and other elements such as age had 
no effective influence on suicide attempts [15]. Similar-
ly, the results of our study demonstrated no significant 
relationship between age and hanging attempt.

Regarding the prognosis after attempts, Matsuyama et 
al. stated that the proportion of death among men was 
significantly higher than women [16]. In contrast, the 
result of the present study demonstrated a higher per-

centage of death among women (21%) than men (12%); 
however, there was no significant relationship between 
mortality of hanging and gender of victims. This might 
be owing to the short number of patients in this study.

Moreover, regarding the type of suspension, the results of 
the present study demonstrated that the model was largely 
incomplete rather than complete. The results showed the 
percentage of incomplete hanging by 87.1% and 85.7% 
among men and women, respectively; however, in dead 
cases, complete hanging is significantly prevalent (71.4% 
vs. 28.6%). Similar to our results, Ambade et al. showed 
that the occurrence of complete hanging among both dead 
men and women is more than incomplete hanging [17]. In 

Table 4. Multivariate logistic regression models to determine factors associated with death

Variations B S.E. Wald P OR

Age -0.033 0.044 0.550 0.458 0.968

Sex 2.016 1.908 1.116 0.291 7.510

GCS -2.181 0.844 6.681 0.010 0.113

Type of suspension 10.852 4.746 5.229 0.022 5.164

Addiction 3.041 2.657 1.310 0.252 20.925

Table 5. Risk factors and outcome data classified by the severity of post-obstructive pulmonary distress

Variations
P/F Ratio

P
< 100 100-200 200-300 > 300

Mean age 30±17 37±14 29±18 35±18 0.663

Sex
Man 6 (24) 7 (28) 8 (32) 4 (16)

0.926
Woman 1 (20) 2 (40) 1 (20) 1 (20)

Type of hanging
Incomplete 0 6 (35.3) 6 (35.3) 5 (29.4)

0.003
Complete 7 (53.8) 3 (23.1) 3 (23.1) 0

Addiction

Opium 2 (33.3) 1 (16.7) 1 (16.7) 2 (33.3)

0.011Amphetamine 2 (40) 0 0 3 (60)

No addiction 3 (15.8) 8 (42.1) 8 (42.1) 0

Prognosis
Alive 0 4 (23.5) 8 (47.1) 5 (29.4)

0.001
Dead 7 (53.8) 5 (38.5) 1 (7.7) 0

Mean length of ICU stay, day 2 ±1 5±2 5±3 5±2 0.005

GCS 4±1 6±3 8±3 8±3 0.004

Data are presented as frequency (%) and Mean±SD
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our study, 14 cases were found dead, 10 of whom were di-
agnosed with complete hanging; it is notable that a statis-
tically significant difference existed between the type of 
hanging and prognosis (P<0.0001). 

Ambade et al. demonstrated that 67% of deaths in hang-
ing are the result of complete hanging [18]. Also, many 
prior studies have shown the domination of complete 
hanging, over the incomplete hanging, in dead cases re-
sulted by hanging [19-21]. However, Sane et al. showed 
the prevalence of partial (incomplete) hanging among 
deaths hanging cases [22]; the major part of patients of 
the present study with the outcome of death were those 
who experienced complete hanging. In general, our re-
sults imply the prevalence of partial hanging in total and 
prevalence of complete hanging among dead cases.

In the study of Matsuyama et al., only 3 individuals 
survived among 39 patients with GCS of 3 on admission. 
This study suggested a significant difference between 
GCS greater than 3 and the outcome of hanging [23]. 
Also, Penney et al. evaluated GCS of 42 injured victims 
of hanging at the scene or upon entering the hospital. 
Only, 7 patients with GCS of 3 were discharged from the 
hospital as a prognostic factor [24]. Similarly, the results 
of our study demonstrated a significant correlation be-
tween the level of consciousness and survival outcome. 

The patients with survived and dead outcomes showed 
average GCS of 8.34 and 4.21, respectively, which was 
consistent with previous studies. In addition, Martin et 
al. showed that of 655 hanging injured, 14% of attempt-
ed hanging died on arrival at the emergency department; 
while in our study, no death prognosis was observed on 
arrival. Also, they showed, similar to the present study, 
that survived patients demonstrated higher GCS than 
non-survivors [25].

The average length of ICU admission for males and 
females was 5.94±4.09 and 6.86±5.63 days, respec-
tively, with no statically significant difference. Also, the 
Mean±SD duration of hospitalization in ICU for sur-
viving and dead patients was 6.47±4.42 and 3.64±2.62 
days, respectively. Likewise, Salim et al. stated that the 
length of ICU stay was 6 days for injured patients by 
hanging [26]; however, these results, like ours, were not 
statistically significant.

In a study conducted by Monsef Kasmaee et al., 84.8% 
of victims did not show the history of substance abuse 
and no relationship was found between substance abuse 
and the outcomes of an attempt [27]. In the same way, in 
the present study, the number of patients with no addic-
tion was higher than patients, who used opium or am-
phetamines; the analysis to find potentiality between the 

Table 6. Cerebral edema based on studying variables

Variations
Cerebral Edema No. (%)

P
Positive Negative

Mean±SD age 32±18 32±13 0.592

Sex
Man 17 (20) 68 (80)

0.467
Woman 4 (28.6) 10 (71.4)

Type of hanging
Incomplete 13 (15.1) 73 (84.9)

<0.0001
Complete 8 (61.5) 5 (38.5)

Addiction

Opium 5 (20.8) 19 (79.2)

0.771Amphetamine 3 (16.7) 15 (83.3)

No addiction 13 (22.8) 44 (77.2)

Prognosis
Alive 11 (12.9) 74 (87.1)

<0.0001
Dead 10 (71.4) 4 (28.6)

Mean duration of ICU stay, day 5±4 6±4 0.623

GCS 6±3 8±3 0.307

Data are presented as frequency (%) and Mean±SD
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outcome of hanging attempts and history of substance 
abuse showed no significant correlation.

Salim et al. studied 63 attempted hanging patients of over 
10 years and did not find pulmonary distress [26]. Shalini 
Nair et al. studied 235 patients, who attempted hanging, 
demonstrating 13 (34.2%) deaths in the 38 patients with 
pulmonary distress. In our study, of 99 attempted hanging 
patients, 13 (30.3%) of 30 cases with pulmonary distress 
died. In contrast to Shalini Nair et al., we demonstrated that 
variables, including age, gender, mean GCS score, mean 
length of ICU stay, and type of hanging had an influence on 
the severity of pulmonary distress. Similar to Nair et al., our 
study demonstrated a statistically significant difference be-
tween the severity of pulmonary distress and mortality [13]. 

Matsuyama et al. investigated some factors affecting 
the outcome of suicidal hanging according to their study; 
1 (2.1%) of 47 patients represented pulmonary distress 
while cerebral edema was found in 4 (8.51%) of 47 pa-
tients. In the present study, 21 (21.2%) of 99 patients had 
cerebral edema and 30 (30.3%) of 99 cases suffered from 
pulmonary distress [23]. No study investigated variables 
affecting cerebral edema. The strong point in our study 
was the investigation of risk factors influencing the out-
come and respiratory and neurologic complications. The 
limitation of this study was the low sample size. We rec-
ommend increasing the accuracy of further investigations 
through multi-center studies in Iran.

5. Conclusion

In conclusion, it can be said that many complications 
and risk factors were discussed in this survey. But, do-
ing a multi-sentence survey could be more promising to 
increase the sample size and reach more comprehensive 
results. According to the results, the majority of suicides 
by hanging were committed by men rather than women. 
In the meantime, the rate of mortality was 12.9% for 
men and 21.4% for women. In addition, some effective 
factors could be considered associated with mortality, 
such as GCS on admission and the pattern of suspension. 
Also, the outcome of pulmonary distress associates with 
prognosis, type of hanging, addiction, mean GCS score, 
and mean length of ICU stay, while cerebral edema was 
only associated with the type of hanging and prognosis.
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