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Abstract

Background: The purpose of this study is to determine, by classifying emergently admitted suicide attempter
patients according to their Global Assessment Scale (GAS) scores, the characteristics of and factors associated with
each group of patients.

Methods: The subjects of this study were 1,317 suicide attempters who were seen at the primary/secondary
emergency department of the Iwate Medical University Hospital and at the Iwate Advanced Critical Care and
Emergency Center, during the period of 7 years from April 1, 2006. These subjects were classified into three groups,
consisting of the low, middle and high score groups, and were analyzed by comparing these groups with each other
in terms of background factors and psychiatric assessment of emergency psychiatry case cards. Comparison
examination was performed among 3 groups, and multiple logistic regression analysis was performed by using
investigation items and the three GAS score groups as explanatory and dependent variables, respectively

Results: Factors associated with the low score group included being male, advanced age and unemployed, and
high life event values. The odds of completed suicide in this group were more than 5-fold higher than in the other
two groups. Past history of suicide attempts was extracted as a factor associated with the middle score group.
Factors associated with the high score group included: being female; young age; having no history of regular
psychiatric visits; having history of advice seeking prior to the attempted suicide; and complex motives.

Conclusions: This paper determined characteristics of emergently admitted suicide attempters according to their
GAS score levels, and proposed specific measures to be taken according to individual patients’ GAS scores. It was
suggested that in an emergency setting involving a suicide attempter, a global assessment of the patient and
treatment given according to the assessment results may lead to the prevention of further suicide attempts.

Keywords Suicide attempt; Global assessment scale (GAS);
Emergency psychiatry; Suicide prevention; Suicide

Introduction
Suicide occurs as a result of a multifactorial interaction between

biological, genetic, psychosocial, environmental and other factors. It is
therefore difficult to discuss risk of suicide on the basis of any single
factor; instead, a comprehensive clinical assessment is necessary [1,2].

It has been pointed out that it is difficult to determine risk of suicide
by a single scale. The Global Assessment Scale (GAS) is widely used in
general clinical practice as well as research settings to assess overall
psychosocial functional level. The GAS rates the general mental status
(mental health level) at a certain time point along the continuum from
psychological or psychiatric disorder to normal, and allows an
assessment of the general mental status in terms of: achievement of
social role activities; mental symptoms and reality testing; and
possibility of suicide or violence. The GAS has been considered
effective in developing treatment plans, assessing treatment response,
and following up global improvement of patients, with the first report

on this scale having already analyzed its reliability and validity using a
variety of setups, producing good results [3-5].

Our previous studies on suicide attempts have revealed a tendency
that, regardless of gender or age group, suicide attempters with lower
GAS scores more often use dangerous methods of suicide in their
attempts, indicating that GAS scores may be a predictor for dangerous
suicide attempts not only across gender or age groups but also across
disease entities [6,7]. However, there is not sufficient evidence that the
GAS, a comprehensive indicator, is clearly related to the level of risk of
suicide in patients. The purpose of this study is to clarify the
characteristics and related factors associate with GAS of each group
were classified into three groups in the GAS score a suicide attempters.

Methods
We hypothesized that the lead to the prevention of re-suicide

attempt by taking action appropriate to the score to understand the
characteristics according GAS score's suicide attempt. This
retrospective cohort design was from April 1, 2006 to March 31,
2013.The population was 208,930 patients (11,895 of who were
psychiatric emergency patients) who were seen at the primary/
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secondary emergency department of the Iwate Medical University
Hospital (the “Hospital”) and at the Iwate Advanced Critical Care and
Emergency Center (the “Center”) attached to the Hospital, during the
period of the study. In the emergency system of the target area of this
study, because nearly all cases of emergency patients related to mental
illness is transported to this institution, we have selected this
institution Of these, 1,317 patients who met the criteria for the
diagnosis of suicide attempt (i.e., (i) the patient confirms that he/she
attempted suicide, (ii) the patient left a suicide note or gave advance
notice of suicide, (iii) there is a witness/es of suicidal acts, or (iv) it was
concluded by judicial personnel or by autopsy that the patient
attempted suicide [8] were included in this study. Suicide completers
were defined as those who were pronounced dead upon arrival at the
Center or who died within 24 hours of admission. We have excluded
29 patients GAS were unknown among subjects when compared
between the three groups. In addition, it was discussed to clarify the
characteristics for excluded 29 people (Figure1).

Figure 1: Flowchart of Subjects

Each subject was assessed based on information obtained from the
patient and his/her entourage (such as family members, emergency
squad, and hospital staff and primary care physician) in the course of
psychiatric emergency. Suicide completers were assessed in the same
manner as above if the patient had been seen at our department
immediately before his/her emergency admission or if a medical
interview was possible at the time of consultation. Assessment and
diagnosis were performed by one of the two emergency psychiatrists
or the Hospital’s eleven psychiatrists on duty, under the supervision of
one senior psychiatrist (who is a designated psychiatrist). All
psychiatrists who participated in this study had a training period in
advance, during which they underwent an assessment training
program under the guidance of a senior attending physician. The
commencement of the data collection is suicide attempt patients
visited the emergency department; completion is a time when suicide
attempt patients were discharged from the hospital or when he/she
died.

According to their GAS scores, the subjects were classified into: the
low score group who scored 20 points or lower; the middle score
group who scored between 21 and 40 points; and the high score group
who scored 41 points or higher. As clinical assessment criteria for GAS
score categories, anchor points have been set between 10-point score
categories. The low, middle and high score groups correspond
respectively to: the level associated with imminent risk of suicide
attempts and requiring monitoring; the level associated with no
obvious risk of suicide but requiring psychiatric inpatient treatment;
and levels varying from good social health to the level requiring

psychiatric outpatient care. An analysis was performed by comparing
the three groups with each other in terms of the investigation items,
which included, out of the items listed on the Hospital’s information
sheet on accepted emergency outpatient: such background factors as
gender, age, years of education, presence/absence of persons living
with the patient, and employment status; diagnosis according to the
“Mental and Behavioral Disorders” listed in the 10th Revision of the
International Classification of Diseases [9] (“ICD-10”); whether a new
or return visit patient at the Hospital; history of psychiatric
consultation at the time of consultation; history of continuous regular
psychiatric visits; history of advice seeking prior to the attempted
suicide; history of suicide attempts (in the past and within the previous
year); motives(Family/family member, Interpersonal relationship et
al); methods of suicide attempt; life change units (LCU) of the Holmes
Social Readjustment Rating Scale [10] total score of the Japanese
version of the Oxford University version of the Brief Psychiatric
Rating Scale (BPRS) [11]; physical severity; treatment given(Physical
treatment, Psychiatric therapy et al); and outcome at the emergency
outpatient department(Psychiatric hospitalization, Emergency
hospitalization, Discharge to home). Diagnosis according to the
ICD-10 was made based on information from those around the
patients, past psychiatric history and outpatient diagnosis, including
interviews conducted during the period from consultation to
discharge. In terms of physical severity, the subjects were classified
into the absolutely dangerous (AD) group and the relatively dangerous
(RD) group, according to the criteria proposed by Asukai [12]. In
previous research, LCU and BPRS is analyzed the reliability among
evaluators, producing good results [11,13].

In three-group comparisons, ratios were tested by chi-square test
and mean values by one-way analysis of variance. Two-group
comparisons were tested by the Bonferroni method. In addition,
multiple logistic regression analysis was performed with the intention
of determining factors associated with GAS score classification, by
grouping all investigation items into pre-attempt items (gender, age,
years of education, presence/absence of persons living with the patient,
employment status, ICD-10 diagnosis, history of psychiatric
consultation, history of regular psychiatric visits, history of advice
seeking prior to the attempted suicide, past history of suicide attempts,
history of suicide attempts within the previous year, total LCU score,
and motives) and post-attempt items (new patient, total BPRS score,
methods of suicide attempt, physical severity (AD/RD group),
treatment given, and outcome), and by using the items within these
groups as explanatory variables and using the GAS low, middle and
high score groups as dependent variables. All tests used a significance
level of 5%, with significance probabilities expressed in numbers. SPSS
21.0 J for Windows was used in all statistical procedures. Personally
identifiable information was excluded from data. Consideration was
given to the protection of personal information in the process of data
management and processing. This study has been approved by the
Ethics Committee of the Iwate Medical University, Faculty of
Medicine.

Results
Of all 1,317 patients, 382 (29%) and 935 (71%) were men and

women, respectively. In terms of GAS scores, 323 (24.5%), 539 (40.9%)
and 426 (32.3%) patients were classified into the low, middle and high
score groups, respectively, with the respective mean values of 14.79,
35.22 and 54.99. There were 57 suicide completers, including 33
patients who were pronounced dead upon admission at the Center and
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24 patients who died within 24 hours of admission. There were 29
patients whose GAS scores were unknown, 24 of who were suicide
completers.

Item

Low score group Middle score
group High score group

p-value
Bonferroni method

Patients with
unknown 
scores

n=323 n=539 n=426 n=29

Ave(SD) Ave(SD) Ave(SD) Low-mid. Mid-high Low-high

Mean age** 41.91(18.478) 35.85(15.618) 34.00(15.440) <0.001 <0.001 n.s <0.001 48.03(16.571)

Years of education** 11.66(2.316) 11.79(2.214) 11.71(2.255) n.s.

Total LCU score** 35.92(42.017) 27.67(37.639) 24.76(28.877) <0.001 0.004 n.s. <0.001 11.48(24.571)

Total BPRS score** 16.77(12.449) 19.65(13.397) 14.64(9.837) <0.001 0.004 <0.001 <0.001

Item N(%) N(%) N(%) Residual analysis

Male* 134(41.5) 136(25.2) 93(21.8) <0.001 6.1<-2.0<-3.6 19(65.5)

Living alone* 54(16.7) 86(16.9) 68(16.9) n.s. 4(13.8)

Unemployed* 226(70.0) 352(65.3) 226(53.1) <0.001 3.2<1.8<-4.9 11(37.9)

ICD diagnosis*

F0 10(3.1) 10(1.9) 7(1.6) n.s. 2(6.9)

F1 5(1.5) 16(3.0) 9(2.1) n.s. 0(0)

F2 48(14.9) 71(13.2) 36(8.5) 0.016 1.8<1.1<-2.8 3(10.3)

F3 168(52.0) 225(41.7) 157(36.9) <0.001 3.9<-0.6<-3.0 8(27.6)

F4 53(16.4) 142(26.3) 152(35.7) <0.001 -4.9<-0.4<5.0 3(10.3)

F6 20(6.2) 45(8.3) 41(9.6) n.s. 0(0)

Other 19(5.9) 29(5.4) 22(5.2) n.s. 2(6.9)

Unknown 0(0) 1(0.2) 2(0.5) n.s. 11(37.9)

New patient at Hospital* 187(57.9) 242(44.9) 207(48.6) 0.001 3.5<-2.7<-0.4 24(82.8)

No history of psychiatric
consultation* 126(41.4) 166(32.4) 169(36.7) 0.011 1.7<-3.0<1.5 11(37.9)

Current regular psychiatric
outpatient* 132(40.9) 245(45.5) 143(33.6) 0.001 2.0<3.2<-3.5 4(13.8)

Pre-attempt advice seeking* 50(15.5) 77(14.3) 82(19.2) n.s. 0(0)

History of suicide attempts* 150(46.4) 302(56.0) 230(54.0) 0.021 -2.7<1.9<0.5 5(17.2)

History of suicide attempts
within the previous year* 106(32.8) 207(38.4) 167(39.2) n.s. 2(6.9)

Motive*

Family/family member 80(24.8) 134(24.9) 88(20.7) n.s. 1(3.4)

Financial condition 21(6.5) 26(4.8) 15(3.5) n.s. 1(3.4)

Illness 31(9.6) 39(7.2) 26(6.1) n.s. 3(10.3)

Psychosis 34(10.5) 57(10.6) 36(8.5) n.s. 2(6.9)

Interpersonal relationship 43(13.3) 99(18.4) 93(21.8) 0.011 -2.7<0.1<2.3 1(3.4)
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Work 26(8.0) 45(8.3) 31(7.3) n.s. 1(3.4)

Combination 41(12.7) 73(13.5) 74(17.4) n.s. 1(0)

Other 12(3.7) 23(4.3) 29(6.8) n.s. 1(3.4)

Unknown 35(10.8) 43(8.0) 34(8.0) n.s. 18(62.1)

Method*

Drug overdose 124(38.4) 312(57.9) 251(58.9) <0.001 -6.2<2.8<2.8 2(6.9)

Use of knife 53(16.4) 85(15.6) 67(15.7) n.s. 1(3.4)

Poisoning 28(8.7) 27(5.0) 19(4.5) n.s. 2(6.9)

Hanging 27(8.4) 22(4.1) 15(3.5) 0.005 3.2<-1.2<-1.7 6(20.7)

Jumping from height 26(8.0) 18(3.3) 12(2.8) 0.001 3.8<-1.5<-1.9 8(27.6)

Vehicular impact 2(0.6) 2(0.4) 1(0.2) n.s. 0(0)

Use of gas 24(7.4) 20(3.7) 10(2.3) 0.002 3.4<-0.7<-2.3 3(10.3)

Drowning 3(0.9) 5(0.9) 8(1.9) n.s. 2(6.9)

Self-burning 9(2.8) 8(1.5) 2(0.5) n.s. 4(13.8)

Combination 24(7.4) 35(6.5) 37(8.7) n.s. 0(0)

Other 3(0.9) 5(0.9) 4(0.9) n.s. 2(6.9)

AD group* 100(31.0) 107(19.9) 61(14.3) <0.001 5.2<-0.7<-4.0 27(93.1)

Treatment*

Psychotropic infusion 15(4.6) 26(4.8) 50(11.7) <0.001 -2.0<-2.7<4.6 0

Psychotropic prescription 6(1.6) 20(3.7) 11(2.6) n.s. 0

Psychiatric therapy 120(37.2) 184(34.1) 137(32.2) n.s. 0

Physical treatment 273(84.5) 471(87.4) 348(81.7) n.s. 29(100)

Outcome*

Discharge to home 42(13.0) 117(21.7) 148(34.7) <0.001 -5.3<-1.5<6.5 0(0)

Psychiatric hospitalization 165(51.1) 273(50.6) 173(40.6) 0.003 1.5<2.0<-3.4 0(0)

Emergency hospitalization 90(27.9) 136(25.2) 91(21.4) n.s. 10(34.5)

Completed suicide* 22(6.8) 4(0.7) 6(1.4) <0.001 5.8<-3.4<-1.7 25(86.2)

Table1: Three-group Comparison, *Chi-square test **One-way analysis of variance Background factors

In terms of gender, the proportion of men tended to be higher in
lower GAS score groups, with men accounting for 41.5%, 25.2% and
21.8% of the low, middle and high GAS score groups, respectively. The
mean age was higher in lower score groups, with the mean age of
41.91, 35.85 and 34.0 years in the low, middle and high score groups,
respectively.

The proportion of unemployed was higher in the low score group
and lower in the high score group, and middle and high score groups,
respectively.

ICD-10 diagnosis, history of psychiatric consultation, advice
seeking, history of suicide attempts, life events and motives

As for ICD-10 diagnosis at consultation, a significant difference was
observed in F2 (schizophrenia), F3 (mood disorders) and F4
(neurosis). F2 and F3 were found less often in the high score group,
with 8.5% and 36.9% of the high score group diagnosed with F2
(p=0.016) and F3, respectively, as compared to the higher percentage
(52.0%) of patients diagnosed with F3 in the low score group (p <
0.001). Conversely, F4 was found more often in the high score group
(35.7%) and less often in the low score group (16.4%). The proportion
of new patients at the Hospital was higher at 57.9% in the low score
group and lower at 44.9% in the middle score group. The proportion
of patients with no history of psychiatric consultation at the time of
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consultation was significantly lower at 32.4% in the middle score
group. The proportion of current regular psychiatric outpatients was
higher in the low and middle score groups, at 40.9% and 45.5%,
respectively, and was lower at 33.6% in the high score group. As for
history of advice seeking prior to the suicide attempt, no significant
difference was observed between the three groups. The proportion of
patients with past history of suicide attempts was lower at 46.4% in the
low score group, whereas no significant difference was observed
between the three groups in terms of history of suicide attempts within
the previous year.

The mean total LCU score was higher in the low score group, with
the mean score of 35.92, 27.67 and 24.76 in the low, middle and high
score groups. As for motives, only in interpersonal relationship a
difference was observed between the three groups. The proportion of
patients whose motive for the suicide attempt was interpersonal
relationship was low in the lower score group and higher in the high
score group, at 13.3%, 18.4% and 21.8% in the low, middle and high
score groups, respectively .

BPRS scores
The mean total BPRS score was higher in the middle group, with

the mean score of 16.8, 19.7 and 14.6 in the low, middle and high score
groups, respectively. The psychiatric symptoms observed significantly
more frequently in the middle score group were anxiety, emotional
withdrawal, uncooperativeness and affective flattening.

Means of suicide attempt, physical severity, outcome and
treatment

Regarding methods of suicide attempt, a difference was seen in drug
overdose, hanging, jumping from height and use of gas between the
three groups. Drug overdose was used more often in higher GAS score

groups, with 38.4%, 57.9% and 58.9% of patients in the low, middle
and high score groups using this method. Hanging, jumping from
height, and use of gas were more often seen in the low score group, at
8.4%, 8.0% and 7.4%, respectively. The proportion of patients classified
into the AD group, which is associated with severe physical
consequences, was also higher in the low score group and lower in the
high score group, at 31.0%, 19.9% and 14.3% in the low, middle and
high score groups, respectively.

As for treatment given on the day, a difference was observed in
psychotropic drug treatment at the emergency department, which
tended to be given more often to higher GAS score groups, with 4.6%,
4.8% and 11.7% of patients in the low, middle and high score groups
receiving this treatment, respectively. In terms of outcome, the
proportion of patients who were discharged to home was lower in the
low score group and higher in the high score group, at 13.0%, 21.7%
and 34.7% in the low, middle and high score groups, respectively.
Psychiatric hospitalization was seen more often in low and middle
score groups and less often in the high score group, at 51.1%, 50.6%
and 40.6% in the low, middle and high score groups, respectively.
However, no significant difference was observed in hospitalization to
any ward at the Center between the three groups. The proportion of
suicide completers was higher in the low score group and lower in the
middle score group, at 6.8%, 0.7% and 1.4% in the low, middle and
high score groups, respectively.

Patients whose GAS scores are unknown
In patients whose GAS scores are unknown, there were high

proportions of: men; patients with advanced age; and those who were
classified into the AD group as having used hanging, jumping from
height, gas, self-burning, etc. as methods of suicide. Eighty-six percent
of these patients were suicide completers.

Low score group Middle score group High score group

n=259 n=471 n=300

Significance
probability

Odds
ratio

Confidence
interval

Significance
probability

Odds
ratio

Confidence
interval

Significance
probability

Odds
　
ratio

Confidence interval

Age 0.036 1.011 1.001-1.021 n.s. 0.996 n.s. 0.993

Years of education n.s. 0.999 n.s. 1.013 n.s. 0.993

Living alone n.s. 1.004 n.s. 1.101 n.s. 0.922

Unemployed 0.002 1.655 1.195-2.292 n.s. 1.256 0.000 0.547 0.414-0.723

ICD
diagnosis　　　 　

F0 n.s. 1.643 n.s. 0.726 n.s. 0.836

F1 n.s. 0.437 n.s. 1.713 n.s. 1.161
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F2 n.s. 1.598 n.s. 1.063 n.s. 0.623

F3 n.s. 1.482 n.s. 1.007 n.s. 0.773

F4 n.s. 0.909 n.s. 0.860 n.s. 1.266

F6 n.s. 1.038 n.s. 0.750 n.s. 1.372

No history of
psychiatric
consultation

n.s. 1.435 n.s. 0.849 n.s. 0.959

Current regular
psychiatric
outpatient

n.s. 1.472 n.s. 1.210 0.005 0.619

Pre-attempt advice 
seeking n.s. 0.849 n.s. 0.718 0.002 1.758

History of suicide 
attempts n.s. 0.790 0.036 1.480 1.026-2.135 n.s. 0.781

History of suicide 
attempts within the 
previous year

n.s. 1.424 0.026 0.659 0.456-0.952 n.s. 1.272

Total LCU score 0.002 1.006 1.002-1.011 n.s. 1.001 0.000 0.992 0.987-0.996

Motive　

Family/family
members n.s. 0.611 n.s. 1.470 n.s. 1.281

Financial condition n.s. 0.744 n.s. 1.112 n.s. 1.286

Illness n.s. 0.524 n.s. 1.543 n.s. 1.219

Psychosis n.s. 0.611 n.s. 1.498 n.s. 1.193

Interpersonal
relationship 0.003 0.391 0.209-0.703 n.s. 1.586 n.s. 1.544

Work n.s. 0.662 n.s. 1.563 0.835 1.075

Complex 0.007 0.410 0.215-0.783 n.s. 1.179 0.009 2.270 1.228-4.196

Other 0.015 0.348 0.148-0.816 n.s. 1.059 0.008 2.665 1.291-5.502

Valid number of subjects: 1146
Missing cases: 171

Low score group Middle score group High score group

n=287 n=518 n=396

Significance
probability Odds ratio Confidence

interval

Significanc
e
probability

Odds ratio Confidence
interval Significance probability Odds

ratio
Confidence
interval

New patient n.s. 1.242 .021 .746 0.582-0.957 n.s. 1.143

Total BPRS score n.s. .991 .000 1.035 1.024-1.046 .000 .965 0.953-0.978

Method

Drug overdose n.s. 1.319 n.s. 1.167 n.s. 1.032

Use of knife n.s. 2.412 n.s. .890 n.s. .865

Poisoning n.s. 4.046 n.s. .766 n.s. .600
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Hanging n.s. 2.686 n.s. .823 n.s. .862

Jumping from
height n.s. 5.127 n.s. .535 n.s. .627

Vehicular impact n.s. 5.294 n.s. .343 n.s. .951

Use of gas n.s. 3.625 n.s. .695 n.s. .662

Drowning n.s. 1.359 n.s. .305 n.s. 3.772

Self-burning n.s. 3.942 n.s. 1.605 n.s. .000

Combination n.s. 1.987 n.s. .810 n.s. 1.128

AD group n.s. 1.036 n.s. 1.197 n.s. .743

Treatment

Psychotropic
treatment n.s. .769 .010 .481 0.276-0.837 .001 2.463 1.449-4.418

Psychotropic
prescription n.s. .542 .002 3.452 1.560-7.641 .045 .417 0.117-0.982

Psychiatric therapy n.s. 1.367 n.s. 1.269 .000 .584 0.436-0.782

Physical treatment n.s. .713 .013 1.671 1.112-2.509 n.s. .776

Outcome

Discharged to
home n.s. .467 n.s. 1.004 n.s. 1.895

Emergency
hospitalization n.s. .755 n.s. 1.384 n.s. 1.056

Psychiatric
hospitalization n.s. 1.066 n.s. 1.208 n.s. .875

Completed suicide .018 5.257 1.328-20.811 n.s. .000 n.s. 1.253

Valid number of subjects: 1202 
Missing cases: 115

Significant pre-attempt influencing factors for the occurrence of the 
low score group were being male (OR=1.851), age (OR=1.011), being 
unemployed (OR=1.655), and total LCU score (OR=1.006). In terms 
of motives, interpersonal relationship (OR=0.391), complex motives 
(OR=0.410), and other motives (OR=0.348) were extracted. The 
significant contemporaneous and post-attempt influencing factor for 
the occurrence of the low score group was completed suicide 
(OR=5.257). Extracted as significant pre-attempt influencing factors 
for the occurrence of the middle score group were past history of 
suicide attempts (OR=1.480) and history of suicide attempts within 
the previous year(OR=0.659).Extracted as significant 
contemporaneous and post-attempt influencing factors for the middle 
score group were: being new patients at the Hospital (OR=0.746); and 
psychotropic drug treatment (OR=0.481) or prescription (OR=3.452) 
and physical procedure (OR=1.671) as treatment given. Significant 
pre-attempt influencing factors for the occurrence of the high score 
group were: being male (OR=0.686); being unemployed (OR=0.547); 
current regular psychiatric outpatients (OR=0.619); pre-attempt 
advice seeking (OR=1.758); and LCU score (OR=0.992). As for 
motives, complex motives (OR=2.270) and other motives (OR=2.665) 
were extracted. Extracted as significant contemporaneous and post-
attempt influencing factors of GAS were: total BPRS score 
(OR=0.965); and psychotropic drug treatment (OR=2.463) or

prescription (OR =0.417) and psychiatric therapy (OR=0.584) as
treatment given.

Discussion

Discussion based on results obtained from investigation
items (Table 1)

Background factors

Previous studies in Japan and overseas have typically reported that 
attempted suicide cases and completed suicide cases are more often 
female and male, respectively [14]. In particular, it has been assumed 
that a large proportion of suicide completers in Japan are middle-aged 
and older men, who are said to lack support-seeking action when faced 
with stress, keeping their troubles all to themselves and failing to 
receive therapeutic intervention until their condition becomes serious 
[15]. Consistent with this, the present study showed a high proportion 
of middle-aged and older men who belonged to the low score group. It 
has previously been pointed out that there is a considerably strong 
association between unemployment rate and suicide rate [16,17], with 
the suicide rate in the unemployed being reported to be approximately 
seven times higher than in the employed, regardless of gender, and 
higher in men than women [14]. This is consistent with the present
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study, in which a high proportion of the unemployed belonged to the
low score group.

ICD-10 diagnosis, history of psychiatric consultation, advice
seeking, history of suicide attempts, life events and motives

It has been reported, from results of psychological autopsies in
Western countries, that approximately 90% of suicide victims have
mental disorder [18-20], 50% of which is reported to be accounted for
by depression [21,22]. In the present study, 42.7% of all suicide
attempters had mood disorder, with the low score group showing a
particularly high percentage of patients with this disorder. While
suicidal ideation is experienced by many people in a temporarily
depressed state under stress, in many cases it resolves spontaneously
with time. However, suicidal ideation may progress to suicide attempt
in patients with mood disorder, due to: decreased social function
associated with temporary leave from work, divorce, solitude, etc.;
psychological tunnel vision; and decreased self-esteem. [23] In
addition, while the present study found only a small number of
patients whose primary diagnosis is substance-related disorders (F1)
related to suicide-related behavior, there were also occasional patients
who had comorbid substance-related disorders behind their disorders
falling under the F3 or F4 category. Since substance-related disorders
are closely related to decreased social function, as seen in the fact that
many suicide attempters are in a drunken condition when going into
suicide-attempting action, we believe that patients with suicidal
behavior and substance-related disorders require further investigation.

The proportion of current regular psychiatric outpatients was lower
in the high score group. There is a report that patients who can be
diagnosed with adjustment disorder or personality disorder were less
likely to continue regular psychiatric visits at one year after suicide
attempt and were more likely to make further suicide attempts, as
compared to other patients [24]. This was also true in the present
study, in which patients in the high score group tended to seek medical
attention only in an emergency and not to continue regular visits. It is
considered that patients belonging to this group, which has a high
proportion of patients diagnosed with neurosis, have problems in
creating motivation to continue psychiatric visits and maintaining
stability of symptoms.

While history of suicide attempts has previously been pointed out
as an important risk factor for suicide [25-27], it has also been
reported that middle-aged and older men with mood disorder are
more likely to complete suicide at first attempt and to belong to the
AD group [7,24,28-29]. The latter characteristics are similar to those of
the low GAS score group in the present study, suggesting that the
primary prevention of suicide is more important in this group.Life
event stress values were higher in the low score group. While life
events are significant as a starting point for the suicide process [30], it
is difficult to prevent life events themselves. What is important is to
screen for those who are exposed to highly stressful life events and to
help them reduce stress from those events. In terms of motives,
interpersonal relationship was less often the motive in the low score
group while it was more often the motive in the high score group. This
seems to reflect the situation where, in the low score group which has a
higher proportion of middle-aged and older men, suicide attempts
were triggered by a feeling of self-condemnation specific to mood
disorder rather than by a clinical condition arising in reaction to
stressful interpersonal relationships, whereas in the high score group
which has a higher proportion of relatively young women, the
occurrence of suicide attempts depended more on interpersonal

relationship events. It has also been pointed out that suicide cases in
young people are more likely to occur under the influence of
interpersonal relationship events, and that women face a higher risk of
this type of suicide [31,32].

Psychiatric symptoms
The total BRPS score was significantly higher in the middle score

group. This means that when an overall functional assessment by the
GAS is combined with a psychiatric clinical picture represented by the
BPRS, patients’ conditions were found to be most serious in the group
of patients whose score was between 21 and 40, among those suicide
attempt cases brought to an emergency department. The reason for
this is not easy to explain. However, in light of the fact that patients in
the high score group had relatively mild symptoms and clinical
picture, and that those in the low score group were severely ill mainly
with mood disorder, complaints of symptoms by patients in these two
groups might have been masked and failed to be reflected in the
assessments.

Methods of suicide attempt, physical severity, outcome and
treatment

Beautrais and her colleagues have concluded that there are various
similarities between emergently admitted suicide attempters who used
a highly lethal method and suicide completers, and that these two
groups can be understood as closely resembling to each other [33].
This is consistent with the present study, in which patients in the low
score group were more likely to choose a highly lethal method, such as
hanging, jumping from height or use of gas, and were also more likely
to complete suicide, suggesting that low GAS scores indicate extremely
serious risk. As for treatment given on the day, more than 80% of all
suicide attempters in the present study were given physical treatment,
which was combined with psychiatric therapy in approximately 20% of
the cases. In particular, a high proportion of patients in the high score
group were discharged to home after symptomatic treatment, mainly
psychotropic and/or other drug treatment at the emergency
department. In this group, psychiatric symptoms tended to be
diagnosed as not serious and tended not to attract emergent
psychiatric treatment, such as psychiatric therapy at the emergency
department or psychiatric hospitalization. The middle score group was
mainly given physical treatment and psychotropic drug subscription,
partly due to the serious nature of the methods used. In the low score
group, a higher proportion of patients were hospitalized, suggesting
that they were in a psychiatric crisis.

Summary of characteristics of each GAS score group and
measures to be taken according to these characteristics
(Tables 2 and 3)

A suicide crisis commonly stems from the individual’s personal,
mental and social vulnerabilities, and emerges in a pattern formed by a
combination of these vulnerabilities [34]. It is therefore necessary to
provide preventive measures for the patient and his/her family
members starting from an early stage, by understanding the
characteristics of the patient, identifying associated factors that may
act as a trigger, and studying patterns in which a suicide crisis may
emerge. For the low score group, a representative profile can be
described as an unemployed, middle-aged or older man who has been
diagnosed with mood disorder and regularly sees a psychiatrist, and
who was seen at the Hospital for the first time after his first suicide
attempt, which was caused by stressful life events and for which he
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chose a dangerous method such as hanging, jumping from height or
use of gas, resulting in hospitalization or completed suicide. This
group can be regarded as so-called high-risk suicidal patients, partly
due to its high odds ratio of 5.257 for the incidence of completed
suicide. It is likely that patients in this group had compromised global
function for a certain period of time before their suicide attempt and,
despite the necessity for preventive intervention, failed to receive
appropriate intervention, which led to suicidal action. The fact that
being male, advanced age and unemployed were extracted as
associated factors in this group suggests that, in addition to being a
middle-aged or older man as a background factor, a failure to fulfill
one’s social roles may develop into suicide attempts. Furthermore,
having high life event stress values was also identified as an associated
factor. Considering that this group has a higher proportion of
critically-ill patients after the first suicide attempt than the other
groups, this group would require: an approach that makes use of
paramedics who can provide prompt, practical cooperation to medical
institutions; and training programs for gatekeepers who can be around
these patients to help them. In the case of patients who are already
regular psychiatric outpatients, it is necessary to prevent transition to
suicide attempts by appropriately diagnosing their mood disorder and
checking for any suicidal ideation. In doing so, it would also be
important to: make efforts to improve their social roles by providing
programs to help them return to work or find a new job; and keep
watchful eyes on their life events.

As for the middle score group, a typical patient in this group would
be able to take support-seeking action, such as seeking medical
attention and continuing regular visits, but would be prone to have
anxiety or other psychiatric symptoms due to life events at hand or
isolation from the surroundings, indicating his/her vulnerability to
stress and potential risk of suicide. While this group had a reduced risk
of suicide associated with history of suicide attempts within the
previous year, past history of suicide attempts was still a risk factor for
suicide attempts in this group. Joiner and his colleagues have pointed
out the “acquired capability for suicide” as an important risk factor for
suicide [35]. The acquired capability for suicide means insensitivity to
physical pain and a lack of a sense of fear, both acquired from repeated
experiences of suicide-related behavior, etc. Joiner assumes that these
experiences serve as rehearsals of a sort for suicide and lower the
threshold for suicidal action. In this group, small life events may
develop into suicide attempt behavior in the subset of patients who
have history of suicide attempts, a potential risk factor for suicide,
because of their impulsiveness and characteristic of seeking to solve
problems by suicide-related behavior. This is so even if these patients
are under psychiatric intervention and have exhibited no suicide
attempt behavior in recent years. With respect to those patients in this
group who regularly see a psychiatrist, we believe it important to
continuously take a psychotherapeutic approach to enhance specific
stress coping skills that would help them solve problems.

As for the high score group, a typical patient representing the
characteristics of this group would be a relatively young woman who
has no regular psychiatrist and chooses a non-lethal method of suicide
due to mild psychiatric symptoms stemming from complex causes
such as interpersonal relationship. Because of their mild physical
symptoms, a high proportion of the patients in this group were
diagnosed with transient stress reaction and were discharged to home
after symptomatic treatment only. The fact that complex motives were
extracted as a risk factor for the occurrence of this group implies their
vulnerability to various stressors and anxiety-provoking situations
experienced in daily life, a characteristic of neurosis. Patients in this

group also tended to make suicide attempts even though they had
sought advice from those around them. Considering the low
proportion of patients in this group who continue regular psychiatric
visits, we believe it important to provide this group with more readily
accessible support and care, such as community programs for suicide
prevention and awareness intended to provide patients and those
around them with education on patients’ stress coping and what those
around them should do if they are asked for advice by a patient on
his/her suicidal ideation. For patients who regularly see a psychiatrist,
it is necessary to ensure that their symptoms remain stable, by
providing them with education on their disease and guidance on the
necessity for continuous regular visits.

In the present study, no association was found between any GAS
score level and treatment outcome. It is considered that post-
treatment outcome is determined not only by GAS scores but also by
methods of suicide attempt, physical severity and treatment chosen.

Usefulness of GAS scores in the assessment of suicide risk
In the assessment of suicide risk, it is important to get a

comprehensive picture of the patient using the GAS and to determine
the characteristics of, and measures to be taken for, the suicide
attempter by assessing the picture. Assessment of suicide risk is a key
issue in suicide prevention. The GAS allows comprehensive
assessment of mental status, not only in psychosis but also in neurosis
or transient psychogenic reaction. The results of the present study
provide additional evidence that suicide occurs in patients with
various symptoms and in various disease categories. The GAS can also
be used by paramedics by providing them with a preparatory learning
course and a training and assessment course, and has been reported to
produce fairly stable inter-rater reliability, subject to a certain level of
training [5]. The results of the present study suggest that patients at
different GAS score levels need different types of staff and that, in
particular, patients with lower GAS scores need a wider range of
specialist staff to improve global function, from healthcare
professionals and health nurses to social support, etc. Unlike other
assessment scales, the GAS has a small number of items and allows
assessment based on a single item, making time for interview (such as
structured interview) unnecessary and enabling itself to be used
continuously in busy clinical settings.

The GAS allows assessment of long-term changes in a patient’s
functional level, due to the scale’s ability to assess a wide range of
states, from mentally healthy state to state of imminent suicidal crisis,
as well as due to its availability in both inpatient and outpatient
settings. As part of a suicide prevention strategy, the GAS allows
assessment of treatment and living conditions of high-risk patients
and provides an important guide to give support suited to such
conditions. We believe that future use of the GAS throughout the
process from emergency settings to admission and discharge and
further to community care will contribute to the provision of seamless
care, from emergency to community care, as well as to the final goals
of achieving self-reliance and social reintegration of patients.

Conclusion
In the present study, we determined the characteristics of suicide

attempters according to their GAS-based severity levels, and presented
factors associated with the occurrence of suicide attempts. Our results
suggest that taking measures for suicide attempters according to the
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characteristics of their GAS-based severity levels may lead to the
prevention of further suicide attempts.
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