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Background: Suicide lethality and intent are known potential determinants of hospitalization,
and high degrees of these factors are discriminating characteristics of elderly suicide attempters.
We evaluated their ability to predict hospitalization in elderly suicide attempters. Methods:
Via medical charts and interview questionnaires, data were collected retrospectively on suicide
attempters aged 65 years and older who presented to the Emergency Department (ED) from
January 2012 to December 2016. Subjects were divided into hospitalization and discharge
groups. Degrees of suicide lethality and intent were evaluated using the Risk-Rescue Rating
Scale (RRRS) and the Suicide Intent Scale (SIS), respectively. The predictive abilities of these
scales for hospitalization were assessed using logistic regression analysis and compared with
the area under the receiver operating characteristic curve. Results: Of 168 patients, 110 (65%)
were hospitalized. The RRRS and SIS scores for hospitalized patients were significantly higher;
both scales were identified as independent predictors of hospitalization. The predictive performance of the RRRS for hospitalization was significantly superior to that of the SIS. Among
SIS subscales, only the SIS part 2 was found to be an independent predictor of hospitalization.
Its performance tended to be higher than the SIS, and comparable to the RRRS. The RRRS
and SIS part 2 had greater sensitivity for predicting hospitalization than specificity. Conclusion:
For elderly suicide attempters in the ED, the RRRS is a useful predictor of hospitalization. Further investigations based on the feasibility of the SIS part 2 as a predictor are needed.
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INTRODUCTION
Suicide is one of the leading causes of death, affecting
1)
more than 12 of every 100,000 people worldwide each year .
Suicide affects people of all age groups, but has become
a particularly important health issue in many countries for
elderly people over 65 years of age. Indeed, high mortality
rates following suicide attempts (SAs), as well as high suicide
rates, have been reported in the elderly population2). However, because the risk for SAs in elderly people is known
to be associated with complex interactions of diverse factors,
such as physical and mental illness, isolation, bereavement,
and degraded socioeconomic support, a thorough investigation of the characteristics of SAs in elderly people is challenging for clinicians3-5). The accelerating average age of the
population, coupled with an increasing average lifespan, contributes to steady maintenance of high suicide rates in the
elderly population6). Therefore, SAs in elderly people will remain

an important public health issue that clinicians must address.
During management of elderly suicide attempters in emergency settings, the decision to hospitalize is as crucial a
dimension for ascertaining the patients’ prognosis and out7)
come as acute stabilization of their concurrent injuries .
Recent studies have reported that hospitalization itself correlates with reduction of interpersonal conflict, immediate suicide risk, and SA incidence after hospital discharge, demonstrating that hospitalization might be an important psychiatric
intervention for suicide attempters8-10). Additionally, elderly
suicide attempters are at risk of aggravation of prior medical
and physical conditions caused by injuries following a SA;
thus, with respect to these patients, it might be more important to consider hospitalization a means of therapeutic intervention. However, thus far, validated guidelines for hospitalization in elderly suicide attempters have not been available.
Therefore, the decision to hospitalize made in the Emergency
Department (ED) tends to depend on the treating clinician’s
judgment of the SA’s severity.
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Suicide lethality and intent are closely associated with
11)
SA severity as evaluated by clinicians . The degrees of these
two factors appear to vary according to the age of the suicide attempters. Typically, high suicidal lethality and intent
are associated with increasing age and are thus discriminating
characteristics of elderly suicide attempters when compared
to other age groups5,12,13). In addition, the degree of suicide
lethality and intent can be clinically evaluated in the ED using
psychological scales; the Risk-Rescue Rating Scale (RRRS)
and the Suicide Intent Scale (SIS) are commonly used to assess
14,15)
. Therefore, we
suicide lethality and intent, respectively
hypothesized that these age-related factors might be more
valuable as predictors of hospitalization in elderly suicide
attempters. Although suicide lethality and intent have long
been acknowledged as potential determinants of hospitalization, studies are lacking on the degree to which adherence
to these factors affects a clinician’s decision to hospitalize
elderly suicide attempters11,16,17).
In the present study, we investigated the predictive ability
of the lethality and intent dimensions for hospitalization of
elderly suicide attempters in emergency settings. Using the
measured scores of psychological scales reflecting these 2
dimensions (the RRRS and SIS), we evaluated which scale
showed better predictive performance for hospitalization.
Furthermore, in previous studies, the SIS subscales have
been investigated to assess the risk of suicide; however,
these subscales showed a discrepancy in suicide prediction18-22). Therefore, we hypothesized that these subscales
might bear no resemblance to one another in their predictive
ability for hospitalization, and we additionally evaluated their
predictive performance for hospitalization.

MATERIALS AND METHODS
1. Study Design and Population
This study was conducted on suicide attempters aged 65
years or older who presented to the ED of an urban academic
tertiary-care hospital from January 1, 2012, to December 31,
2016. A suicide attempter is defined as a person who inflicted
self-harm with the clear intention to end his/her life23). Data
were collected retrospectively from medical records and from
interview questionnaires conducted by psychiatric researchers. Excluded from the study were all suicide attempters
who were dead on arrival or died during ED management,
and those who did not regain consciousness. The study protocol and the exemption of informed consent were approved
by the Institutional Review Board of Kyung Hee University
(approval number: 2017-090-001).

2. Study Protocol
Primary management of patients seen in the ED after a
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SA was conducted by ED residents under the supervision of
board-certified emergency physicians. They began treating
the physical injuries caused by the suicidal behavior and
collected clinical information related to the SA. As the suicide
attempter’s condition stabilized, the patient was referred to
on-duty psychiatric residents. Psychiatric residents thoroughly
evaluated the seriousness of the patient’s symptoms in relation
to his/her mental health problem and devised an appropriate
plan for psychiatric treatment. Whenever possible, all RRRS
and SIS ratings were completed by trained residents at the
time of assessment during ED management. All patients were
interviewed by the trained psychiatric researcher while in
the ED. The interview using a standardized questionnaire
form was designed to evaluate the comprehensive circumstances of the suicide attempter, including risk factors for
SAs, socioeconomic status, and medical or psychiatric conditions. All clinical information was collected from the patient
himself/herself and from at least one of his/her guardians.
After ED management of suicide attempters, clinical decisions may result in hospitalization in the medical/surgical or
psychiatric ward, or in discharge from the ED. This decision
is made based on the clinical judgment of the emergency
physicians, considering the need for medical/physical treatment, risk of impending or subsequent SAs, and need for
referral to a psychiatric specialist for follow-up. When a
patient’s injury induced by an SA was prioritized in his/her
management, he/she was assigned to the medical/surgical
ward by emergency physicians, and the patient’s management
was then conducted in parallel with psychiatric consultation
during hospitalization. Alternately, if the emergency physicians judged that the patient did not require medical/surgical
intervention, they cooperated with psychiatrists to determine
the necessity of admission to the psychiatric ward.

3. Measurement and Assessments
We collected data including patients’ sociodemographic,
medical, and prior psychiatric characteristics, as well as the
circumstances and clinical features of the suicidal behavior.
Circumstances and clinical features included alcohol use during the SA, SA method, degree of suicidal lethality and intent,
and final psychiatric diagnosis.
Suicide lethality, defined as the probability of inflicting a
medical or physical injury followed by SA, was evaluated
using the RRRS; the psychometric properties of this scale
are well established4,24). The scale has 2 subscales, “risk factors”
and “rescue factors,” each of which comprise 5 items (with
a point value of 1, 2, or 3). Risk factors include the method
used, level of consciousness, toxicity, reversibility, and treatment required, whereas rescue factors include location, person initiating rescue, probability of discovery, accessibility
for rescue, and delay until discovery. The total number of
points for each subscale is converted to a scale ranging in
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score from 1 to 5. The final RRRS score is expressed as (risk
score)/(sum of risk and rescue scores), with higher scores
indicating more severe lethality.
Suicide intent, referring to the seriousness or intensity
of a patient’s subjective desire to die at the time of the SA,
was evaluated using the SIS15). This scale is divided into 2
sections. The SIS part 1 reflects the objective circumstances
related to the SA (8 items), and the SIS part 2 is a self-report
of the suicide attempter’s own feelings and thoughts (7 items).
The former includes isolation, timing, precautions against
discovery, actions to seek help during or after the act, actions
taken in anticipation of death, degree of preparation, presence of a suicide note, and communication of intent before
the act. The latter includes the alleged purpose of the SA,
expectations of fatality, conception of the method’s lethality,
seriousness of desire to end life, attitude toward living and
dying, conception of rescuability, and degree of premeditation. Each item is rated on a 3-point scale (0, 1, or 2). The
reliability and validity of the scale are well validated, with

higher SIS scores representing higher suicide intent15). If the
suicide attempter was not stable enough to respond to interviews with physicians due to his/her physically/mentally stressful condition after SA, only the SIS part 1 (objective circumstances) score was calculated, and this was substituted for
the total SIS score. Furthermore, because these two subscales
showed a discrepancy in their prediction of suicide and in
their correlation with groups of psychiatric symptoms and
exhibited the opposite dimension of impulsivity on factors
analyses using their items20-22), the score of each SIS subscale
was measured for analysis as well as the total SIS score.

4. Data Analysis
The elderly suicide attempters included in the study were
categorized into 2 groups, hospitalization and discharge,
according to whether they were hospitalized (medical/surgical and psychiatric wards) or discharged from the ED.
Continuous variables, expressed as means±standard de-

Table 1. Sociodemographic characteristics of enrolled patients
Variable
Discharge group (n=58)
Age (yr)
69.4±4.2
Sex
Male
38 (65.5)
Female
19 (34.5)
Marital status
Single
2 (3.4)
Married
50 (86.2)
Separated
2 (3.4)
Widowed
4 (6.9)
Educational status
Elementary school and lower
31 (53.4)
Middle school
18 (31.0)
High school
9 (15.5)
University and higher
0 (0)
Cohabitant
Living with a helper
Living alone
Employment
Yes
No
Insurance
National health insurance
Medical care
None
Chronic disease
Yes
No

Hospitalization group (n=110)
70.5±3.6

p-value
0.488
0.375

61 (55.5)
49 (44.5)
0.014
0 (0)
66 (60.0)
14 (12.7)
30 (27.3)
0.781
61 (55.5)
24 (21.8)
22 (20.0)
3 (2.7)
0.982

49 (84.5)
9 (15.5)

92 (83.6)
18 (16.4)
0.824

25/57 (43.9)
32/57 (56.1)

45/108 (41.7)
63/108 (58.3)

53 (91.4)

105 (95.5)

5 (8.6)
0 (0)

4 (3.6)
1 (0.9)

47 (81.0)

86 (78.2)

11 (19.0)

24 (21.8)

0.705

0.791

Values are presented as mean±standard deviation or number (%).
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viations, were compared between the groups using a Student
t-test; categorical variables are expressed as absolute values
and percentages and were compared using the chi-square
or Fisher exact test. To evaluate the independence of the psychological scales as predictors of hospitalization, multivariate
logistic regression analysis was performed with variables showing a trend toward significance in univariate analysis (p<0.2).
Subsequently, receiver operating characteristic (ROC) curve
analyses were used to determine the psychological scales’
predictive performance for hospitalization, and performance
was evaluated using areas under the curve (AUCs). The AUCs
of the psychological scales were additionally compared to
each other to determine which scale had superior performance. The optimal cutoff values yielding the maximal sum
of the psychological scales’ sensitivity and specificity for
hospitalization were identified using the ROC curves. The
sensitivity and specificity were measured at each cutoff value.
All statistically significant differences were defined as
p<0.05. IBM SPSS Statistics ver. 21.0 (IBM Co., Armonk, NY,
USA) and STATA SE ver. 10.1 (Stata Corp., College Station,
TX, USA) were used for data analysis.

RESULTS
A total of 168 elderly subjects presenting in the ED with
SAs were included in the study. Among these, 110 (65%)
were included in the hospitalization group.
There were no significant differences in sociodemographic

characteristics between the hospitalization and discharge
groups except for marital status (Table 1). The overall psychiatric characteristics of the included patients are shown
in Table 2; of the total subjects, 64.6% had a depressive
disorder, 69.5% were being treated for their first SA, and
48.2% had committed their SA under the influence of alcohol.
No significant differences in the SA-related psychiatric characteristics of included patients were observed in the groups.
The differences between the 2 groups in the SA methods
used were not significant (Table 3). SA methods known to
be lethal were used in 31.8% of patients in the hospitalization
group and 27.5% of those in the discharge group (p=0.715).
Drug overdose and pesticide/caustic poisoning were the 2
highest-ranked SA methods in both groups; although drug
overdose was relatively more prevalent in the discharge
group, pesticide/caustic poisoning was relatively more prevalent in the hospitalization group. Furthermore, there were
no significant differences observed in the final psychiatric
diagnoses between the groups; the psychiatric disorders ranked first and second in both groups corresponded to each
other, namely, depression and adjustment disorder, respectively (Table 3).
The RRRS and SIS were administered to 166 and 158 patients,
respectively. Their measured values are shown in Table 3.
The scores of both psychological scales were significantly
higher in the hospitalization group (p<0.001 for the RRRS
and p=0.006 for the SIS). Furthermore, the SIS part 1 and
part 2 were measured in 158 and 129 patients, respectively;

Table 2. Psychiatric characteristics related to suicide attempts in enrolled patients
Variable
Discharge group (n=58)
Hospitalization group (n=110)
Previous psychiatric treatment
Yes
28 (48.3)
49 (44.5)
No
30 (51.7)
61 (55.5)
Previous psychiatric hospitalization
Yes
12/56 (21.4)
30/107 (28.0)
No
44/56 (78.6)
77/107 (72.0)
Previous depression diagnosis
Yes
No
Psychiatric family history
Yes
No
Previous SA
Yes
No
Alcohol use during SA
Yes
No
Values are presented as number (%).
SA, suicide attempt.
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p-value
0.823

0.519

0.586
39/57 (68.4)
18/57 (31.6)

69 (62.7)
41 (37.3)
0.777

8/55 (14.5)
47/55 (85.5)

19/106 (17.9)
87/106 (82.1)

17 (29.3)
41 (70.7)

34/109 (31.2)
75/109 (68.8)

0.918

0.939
27 (46.6)
31 (53.4)

54 (49.1)
56 (50.9)
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Table 3. Clinical characteristics related to suicide attempts in enrolled patients
Variable
Discharge group (n=58)
Hospitalization group (n=110)
p-value
Method of suicide attempt
0.211
Drug overdose
39 (67.2)
59 (53.6)
Pesticide or caustic poisoning
8 (13.8)
24 (21.8)
Gas inhalation
0 (0.0)
2 (1.8)
Hanging or strangulation
4 (6.9)
8 (7.3)
Cutting or piercing
3 (5.2)
14 (12.8)
Jumping or other
4 (6.9)
3 (2.7)
Final diagnosis
0.361
Anxiety disorder
1 (1.7)
3 (2.7)
Depressive disorder
41 (70.7)
71 (64.6)
Bipolar disorder
1 (1.7)
2 (1.8)
Schizophrenia
0 (0)
2 (1.8)
Adjustment disorder
12 (20.7)
29 (26.4)
Personality disorder
2 (3.5)
0 (0)
Cognitive disorder
1 (1.7)
2 (1.8)
Others
0 (0)
1 (0.9)
RRRS*
30.68±14.43
43.17±12.06
<0.001
Risk score
1.54±0.71
2.76±1.04
<0.001
Rescue score
3.42±1.14
3.31±0.92
0.502
†
SIS
9.48±5.77
13.12±5.99
0.006
Part 1 (objective circumstance)†
5.78±3.83
7.22±4.07
0.069
Part 2 (self-report)‡
4.09±3.62
6.90±3.96
0.004
Values are presented as number (%) or mean±standard deviation.
RRRS, Risk-Rescue Rating Scale; SIS, Suicide Intent Scale.
*The RRRS was administered to 166 patients (56 patients in the discharge group and 110 patients in the hospitalization group). †Both the
SIS and SIS part 1 were administered to 158 patients (52 patients in the discharge group and 106 patients in the hospitalization group).
‡
The SIS part 2 was administered to 129 patients (42 patients in the discharge group and 87 patients in the hospitalization group).

the score of the SIS part 1 tended to be higher (p=0.069),
whereas that of the SIS part 2 was significantly higher (p=
0.004) in the hospitalization group than in the discharge
group (Table 3). Using variables with p<0.2 in univariate analyses, multivariate logistic regression analyses between the
psychological scales (separate analyses between lethality
[RRRS] and intent [SIS and SIS subscales]) were performed.
The RRRS, SIS, and SIS part 2 were identified as independent
predictors of hospitalization in elderly suicide attempters
(Table 4). The intraclass correlation coefficient between independent scales, which were log transformed, was 0.786
(95% confidence interval[CI], 0.667-0.877; p<0.001).
The predictive performance of the RRRS, SIS, and SIS part
2 for hospitalization was 0.788 (95% CI, 0.697-0.878), 0.664
(95% CI, 0.562-0.765), and 0.715 (95% CI, 0.608-0.821), respectively. Figure 1 shows the discriminative performance of
the psychological scales for predicting hospitalization. The
AUC of the RRRS was significantly higher than that of the
SIS (0.777 vs. 0.662, p=0.042) (Fig. 1A). In addition, the AUC
of the SIS part 2 was comparable to that of the RRRS (0.703
vs. 0.765, p=0.315) (Fig. 1B), whereas it tended to be higher

Table 4. Psychological scales as predictors of hospitalization in
the multivariate logistic regression analyses
Variable
OR
95% CI
p-value
RRRS
1.095
1.043–1.149
<0.001
SIS
1.115
1.020–1.219
0.017
RRRS
1.087
1.044–1.131
<0.001
SIS part 1
1.071
0.945–1.214
0.282
RRRS
1.072
1.025–1.119
0.001
SIS part 2
1.237
1.058–1.447
0.008
Adjusted for variables with p<0.2 in the univariate analyses.
OR, odds ratio; CI, confidence interval; RRRS, Risk-Rescue Rating Scale; SIS, Suicide Intent Scale.

than that of the SIS (0.715 vs. 0.653, p=0.085) (Fig. 1C).
The optimal cutoff values for the individual psychological
scales for predicting hospitalization were 37.5 for the RRRS,
12.0 for the SIS, and 4.0 for the SIS part 2. At these respective
cutoff values, the sensitivity of the RRRS and SIS part 2
for predicting hospitalization was higher than the specificity;
the sensitivity and specificity were, respectively, 75.7% and
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Fig. 1. The discriminative performance in predicting hospitalization between psychological scales. The RRRS, SIS, and SIS part
2 were administered to 166, 158, and 129 patients, respectively. (A) The predictive performance of the RRRS was significantly
higher than that of the SIS (0.777 [95% CI, 0.686-0.869] vs. 0.662 [95% CI, 0.556-0.763], p=0.042). The predictive performance
of the SIS part 2 was comparable to that of the RRRS (0.703 [95% CI, 0.592-0.813] vs. 0.765 [95% CI, 0.659-0.864], p=0.315)
(B), and tended to be higher than that of the SIS (0.715 [95% CI, 0.608-0.821] vs. 0.653 [95% CI, 0.539-0.756], p=0.085)
(C). CI, confidence interval; RRRS, Risk-Rescue Rating Scale; SIS, Suicide Intent Scale.
68.2% for the RRRS, 60.5% and 64% for the SIS, and 72.8%
and 52.5% for the SIS part 2.

DISCUSSION
Approaching a suicide attempter is an exceedingly difficult
and complicated task, with inherent unpredictability and uncertainty. It is even more challenging for clinicians to manage
elderly suicide attempters, because old age itself may complicate SA risk assessment and increase vulnerability to injury
caused by suicidal behavior. The final stage of acute care
for a suicide attempter in the ED is the clinician’s decision
of whether to hospitalize, a decision made based on the
SA’s severity, assessed by degree of suicidal lethality and
intent11,16). These 2 factors, known to be age-related, are
important determinants of hospitalization5,11,12). However,
few studies have evaluated their utility as predictors of hospitalization in elderly suicide attempters; most studies focus
primarily on using the dimensions of suicidal lethality and
intent to assess the risk of suicide, repetitive SAs, and mortality
related to SAs18,19,21,22). To our knowledge, this is the first
study to simultaneously compare the predictive ability of
the psychological scales reflecting suicide lethality (RRRS) and
intent (SIS) for hospitalization in elderly suicide attempters.
The first main finding of this study is that, as expected,
both the RRRS and SIS, with significantly higher scores in
the hospitalization group, can be considered independent
predictors of hospitalization in elderly suicide attempters.
The second main finding is that administration of the RRRS
is a more useful predictor of hospitalization than the SIS
in elderly suicide attempters. Regarding predictive perform-

202 www.e-agmr.org

ance, the RRRS showed a significantly higher AUC than did
the SIS. This result seems to be associated with the specific
setting of the ED, in which this study was conducted. The
need for appropriate care in the ED is a function of disorder
perception or the immediacy with which patients require
acute therapy and stabilization25). Moreover, it has been reported that ED clinicians may focus more generally on treating
medical/physical crises rather than the psychological distress
of suicide attempters26). From these perspectives, clinicians
prioritize stabilization of acute injuries following SAs, and
as a result, suicide lethality might be judged a more dominant
determinant of hospitalization in an emergency setting. This
perspective seems more prominent in the elderly population
owing to their high vulnerability to medical/physical injuries.
This was illustrated by the fact that 82% of hospitalized
elderly patients in this study were preferentially admitted
to the medical/surgical ward for extension of therapeutic
interventions performed in the ED before referral for psychiatric care. The RRRS additionally exhibited higher sensitivity
than specificity for predicting the need for hospitalization
at its optimal cutoff value, whereas the SIS did not. Considering the priority of sensitivity over specificity owing to the
focus of this study on prediction of patients requiring hospitalization, this finding further supports the clinical utility of
the RRRS as a predictor of hospitalization.
The SIS, which incorporates objective circumstances (SIS
part 1) and self-report questionnaires (SIS part 2), is known
to have limitations regarding poor agreement between its
subscales12,20). This point has been well observed in previous
factorial analysis studies of other age populations. Diaz et
al.21) reported that 6 of 7 items of the SIS part 2 and only
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1 of 8 items of the SIS part 1 (1/8) yielded positive factor
loading for the expected lethality; furthermore, Baca-García
27)
et al. found that an independent effect on the increased
likelihood of hospitalization was demonstrated for only 4
items of the SIS part 2 and not for any items of the SIS
part 1. Because we did not conduct factor analyses of the
psychological scales, the descriptions of these properties
for this study population are necessarily limited. However,
although these age-oriented findings are limited in their application to elderly individuals, we consider that this incongruity
between subscales partially contributes to the low predictive
performance of the SIS for hospitalization in the ED.
Another remarkable finding of this study concerns the
predictive ability of the SIS subscales for hospitalization in
elderly suicide attempters. Based on the incongruity between
the SIS subscales, we assumed that their predictive ability
for hospitalization might differ. This study identified only the
SIS part 2 as an independent predictor of hospitalization,
with higher sensitivity than specificity. Furthermore, for predicting hospitalization, its performance tended to be superior
to that of the SIS and comparable to that of the RRRS.
These results are in close agreement with the findings of
previous studies21,27). Additionally, the RRRS was more strongly correlated with the SIS part 2 than the SIS in this study
(RRRS and SIS part 2: r=0.424, p=0001; RRRS and SIS: r=0.255,
p<0.001), a finding that emphasizes the relatively high prediction potential of the SIS part 2 for lethality revealed by
Diaz et al.21) Given that lethality is the more influential dimension in emergency settings, and that a high correlation
between lethality and intent is found in elderly suicide attempters, we infer that the SIS part 2 might be a valuable tool
for predicting hospitalization of elderly suicide attempters
in the ED. However, although these findings support the
validity of the SIS part 2 in predicting hospitalization, the
validity of its exclusive use as a predictive tool must be
confirmed through further investigation; its feasibility is limited in the ED because it consists of self-report questionnaires prone to influence from the patient’s conditions.
Before performing this study, we anticipated that the degrees of suicide lethality and intent might be high because
the criteria for recruitment is subject to old age, and increasing age is associated with increasing degrees of these factors, as mentioned earlier. However, the degree of increment
was more pronounced in the RRRS than the SIS; the mean
RRRS score of hospitalized patients was much higher, whereas
the mean SIS score was similar to those of previous studies
of other age populations21,28-30). The reason that both scales
showed this discrepancy in increment value seems to be
associated with the characteristics of the subjects included
in the study. In the present study, compared with others,
the proportions of patients using a fatal SA method, using
alcohol during their SA, and experiencing depression were

relatively high. Alcohol use and depression are known to
increase suicidal lethality related to the use of fatal methods
(indicated by higher RRRS scores)30-32). Moreover, alcohol
use is known to aggravate the impulsivity of suicidal behaviors
that are not preplanned or intentional (lower SIS scores)33,34).
The relationship between depression and impulsivity in suicidal behavior remains unclear; mixed results have been reported, and some growing evidence supports a direct correlation between the two35-37). Although the effect of these clinical
characteristics on suicide lethality and intent could not be
ascertained beyond any doubt, we considered that they might
have contributed to a higher increase in the RRRS scores
than the SIS scores in a considerable proportion. Overall,
our findings based on these relationships seem to provide
further support for the RRRS being a more powerful scale
than the SIS in predicting hospitalization of elderly suicide
attempters, considering that a high prevalence of depression,
alcohol dependence, and use of lethal methods was observed
in the elderly population38). However, the discriminative incremental degree of both scales could be explained by the
effect of other clinical variables, and further surveys are
required to explore what these could be.
There are several limitations to be considered in this study.
First and primarily, our study employed a retrospective design,
which has inherent problems, including the potential for incomplete data and recall bias. To minimize these weaknesses,
thorough data collection was conducted through structured
questionnaire interviews by trained researchers as well as
review of medical records and use of multiple informants.
Additionally, the number of patients administered the SIS
part 2 was relatively small, which risks selection bias. Therefore, we tried to include as many of those patients as possible
within the last 5 years, and the analytic focus with respect
to this scale was designed to compare with other scales.
Second, despite the importance of suicide lethality as a more
dominant factor affecting hospitalization in emergency settings, we did not consider its effect on differences in assigned
facilities for hospitalization. Further investigation of each
patient admitted to each separate facility type (i.e., the medical/surgical and psychiatric wards) is needed. Third, the characteristics of SAs reportedly differ according to the degree
of aging in the elderly population, such as the young-old,
old-old, and oldest-old39,40). However, such elderly populations
in the present study were considered as one group. Furthermore, to apply our results to clinical practice and evaluate
the usefulness of the scales for elderly patients, we considered that the psychological scales’ predictive performance
for hospitalization could be confirmed through comparative
investigation with other age groups, including young and
adult populations. Finally, because this study was conducted
at the ED of a tertiary-care hospital, our findings may not
be generalizable to other ED settings with different systems
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for managing elderly suicide attempters.
In conclusion, suicide lethality and intent are crucial dimensions affecting the decision to hospitalize, and are representative factors explaining the characteristics of elderly
suicide attempters. In the present study, we examined the
evaluation and disposition of elderly suicide attempters in
the ED, focusing on the psychological scales reflecting suicide
lethality and intent. Our results showed that the RRRS and
SIS scores were independent predictors of hospitalization
in elderly suicide attempters. However, given that ED settings
prioritize acute stabilization of injuries, the RRRS was a more
useful and powerful scale for predicting hospitalization in
elderly suicide attempters with respect to performance and
diagnostic accuracy. Additionally, although the predictive
utility of the SIS part 2 for hospitalization was also independently substantial, its application in clinical settings appears
limited based on its feasibility.
Many factors affect clinical judgment of whether to hospitalize. ED clinicians may highlight the patient’s symptoms
when making their decision, rather than considering the patient’s demographic and psychosocial factors28,30). In this
sense, although the merit of psychological scales can never
surpass the clinician’s judgment regarding hospitalization,
because these scales were devised to measure a patient’s
symptoms in a standardized manner, they may be used as
complements to the clinician’s judgment in emergency settings22). In particular, the utility of the scales is considered
more prominent in elderly suicide attempters, who are medically/physically and mentally vulnerable after their suicide
behaviors.
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