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Background: Suicide rates among hospital inpatients increase with age. Choosing a simple and appropriate
suicide risk assessment tool can assist medical staff to identify high-risk individuals in time, and reduce the
inpatient suicide rates.

Methods: A total of 1,841 elderly inpatients in the Renji Hospital South Campus, Shanghai Jiaotong
University of Medicine from April to August 2020 were randomly selected as the participants for a cross-
sectional study. Their conditions were assessed by BSRS-5, Barthel index (BI), and numeric rating scale
(NRS). Then, the software SPSS 23.0 IBM Corp., Armonk, NY, USA) was applied to create a database and
statistically analyze the results.

Results: According to the BSRS-5 score, 1,825 participants (99.1%) had no suicide risk (0-3 points) and
16 participants (0.9%) had suicide risk (4-24 points). Subsequently, univariate analysis was performed with
the BSRS-5 score as the dependent variable and participant gender, age, self-care ability, and pain intensity
as independent variables. The results showed that self-care ability (F=3.195, P=0.000) and pain intensity
(F=3.247, P=0.001) were the main risk factors for suicide. Finally, to investigate the relationship of suicide
risk with self-care ability and pain intensity, the scores of the 3 scales (BSRS-5, BI, NRS) were assigned, and
then the data were analyzed by logistic regression. The results showed that self-care ability assignment was
statistically significant (P=0.009<0.05, B=-0.657), suggesting that self-care ability score affected the suicide
risk in elderly inpatients. Specifically, the weaker their self-care ability, the higher the suicide risk.
Conclusions: Suicide prevention strategies should take self-care ability into account, which is a crucial
influencing factor of suicide risk in elderly inpatients. The BSRS-5 assessment tool is recommended to assess
suicide risk in elderly inpatients, which can then contribute to the establishment of a 3-level safety system for

suicide prevention in elderly inpatients.
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Introduction of inpatients in general hospitals is 8.25 times higher than

It has been reported that 1 suicide happens every 40 seconds that in the general population (3,4). Suicide rates among

worldwide (1). Hospitalization is a high-risk period for hospital inpatients also increase with age; specifically,

patients to commit suicide (2); specifically, the suicide rate during the same period, the suicide mortality rate of people
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aged 65 years and above is significantly higher than that of
the general population during the same period. Therefore,
elderly inpatients should be closely monitored for suicidal
behavior. Suicide risk assessment is the primary measure for
preventing suicide. A simple and appropriate suicide risk
assessment tool can assist medical staff to identify high-risk
individuals in time, so as to initiate early intervention and
consequently reduce the inpatient suicide rates.

In clinical practice, a 5-item brief symptom rating scale
(BSRS-5), also known as a “mood thermometer”, is a
commonly used tool for evaluating inpatient suicide risk.
Based on its ease of operation and condensed items, it can
be used to quickly gather patients’ psychological status
information with good reliability and validity. In this study,
we aimed to evaluate the suicide risk of elderly inpatients
utilizing the BSRS-5. On the basis of the assessment, the
influencing factors of suicide risk were further explored,
thus providing scientific evidence for the construction of a
suicide prevention system for elderly inpatients.

We present the following article in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-1443).

Methods
Participants

A total of 1,841 elderly hospitalized patients of the Renji
Hospital South Campus, Shanghai Jiaotong University of
Medicine from April 2020 to August 2020 were selected by
convenience sampling. The inclusion criteria were as follows:
age >60 years; male or female; clear consciousness and no
cognitive impairment; cooperation in completing the BSRS-5
scale. The exclusion criteria were as follows: severe hearing
impairment; illiteracy; severe illness resulting in inability to
complete the scale. All procedures performed in this study
involving human participants were in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by the Ethics Committee of Renji Hospital, School
of Medicine, Shanghai Jiaotong University, and informed
consent was taken from all the patients.

Design

Study tools

General information questionnaire

We designed the questionnaire according to the study
objective, including general participants information
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such as gender, age, length of stay, disease diagnosis, and
the specific conditions such as self-care ability and pain
intensity.

BSRS-5

The BSRS-5 was first introduced by Lung (5) and developed
by Professor Mingbin Li from the Department of Psychiatry,
College of Medicine, National Taiwan University School.
This scale contains 5 items selected from the BSRS-50
that are highly correlated with each other, and includes
an additional question. Specifically, BSRS-5 measures the
following symptoms: difficultly falling asleep, experiencing
annoyance or anger, feeling down or depressed, sense of
inferiority to others, and having suicidal thoughts.

The total score of BSRS-5 is 24 points, with 0-4 points
for each item (0: not present, 1: slight, 2: moderate, 3:
severe, 4: extremely severe). The results of the total score
are interpreted as follows: <3: no suicidal ideation (sensitivity
0.83, specificity 0.86), >6: a cut-off point for psychiatric
cases, and >13: presence of suicidal ideation. In addition
to human immunodeficiency virus (HIV) inpatients and
psychiatric inpatients, the scale was also distributed to
outpatients, rehabilitation patients, college freshmen, and
community members. Its internal consistency (Cronbach’s o)
was found to be 0.77-0.90 and retest reliability was 0.82.
Barthel index (BI)

The BI, designed by Barthel and Mahoney (6), is a scale
that is commonly utilized in assessing activities of daily
living (ADL) in American rehabilitation institutions. Due
to its simple operation, high reliability, and validity, BI has
been widely introduced to ADL assessment. This scale
includes 10 items, including feeding, bathing, grooming,
dressing, bowel control, bladder control, toilet use, bed to
chair and back, mobility on level surfaces, and stairs. The
total score of this scale is 100 points, and the interpretation
of the score is as follows: 100: independence, 61-99: mild
dependence, 41-60: moderate dependence, and <40: severe
dependence.

Numeric rating scale (NRS)

The NRS first proposed by Melzack (7) is a commonly
used tool for rating pain. At present, it is the easiest
method among those used in clinical practice to diagnose
postoperative pain of medical institution patients, as
well as for subjective pain assessment. The NRS is easily
understood and accepted by patients, and its results
are reliable. Patients can verbally describe their pain
intensity from 0 to 10 points (0: no pain, 1-3: mild pain,
4-6: moderate pain, 7-10: severe pain), with 10 points
representing the highest intensity of pain.
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Table 1 General information of all elderly inpatients Table 2 General information of inpatients at risk of suicide
ltem Frequency Constituent ratio (%) ltem Frequency Constituent ratio (%)
Gender Gender

Male 1,014 55.10 Male 10 62.50

Female 827 44.90 Female 6 37.50
Age (years) Age (years)

60-65 599 32.50 60-65 5 31.25

66-70 493 26.80 66-70 3 18.75

71-75 343 18.60 71-75 3 18.75

76 and above 406 22.10 76 and above 5 31.25
BI BI

Independence 602 32.70 Independence 5 31.25

Mile dependence 809 43.90 Mild dependence 2 12.50

Moderate dependence 278 15.10 Moderate dependence 3 18.75

Severe dependence 152 8.30 Severe dependence 6 37.50
NRS NRS

No pain 1,371 74.50 No pain 9 56.25

Mild pain 404 21.90 Mild pain 6 37.50

Moderate pain 51 2.80 Moderate pain 1 6.25

Severe pain 15 0.80 Severe pain 0 0
BSRS-5 Bl, Barthel index; NRS, numeric rating scale.

Patients without suicide risk 1,825 99.10

Patients at risk of suicide 16 0.90

Bl, Barthel index; NRS, numeric rating scale; BSRS-5, 5-item
brief symptom rating scale.

Statistical analysis

On completion of data entry by two researchers, the
software SPSS 23.0 IBM Corp., Armonk, NY, USA) was
used to establish a database and for subsequent statistical
analysis. The chi-square test and #-test were adopted for
univariate analysis. Then, logistic regression was performed
using the variables with P<0.05 as independent variables,
and suicide risk as the dependent variable. A statistically
significant difference was indicated if P<0.05.

Results
General information

The general information of 1,841 included elderly inpatients
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is shown in 7able 1, while that of inpatients at risk of suicide
is shown in Table 2.

Univariate analysis of suicide visk in elderly inpatients

Univariate analysis was performed with the BSRS-5 score
as the dependent variable and patient gender, age, self-care
ability, and pain intensity as independent variables. The
results showed that self-care ability (F=3.195, P=0.000)
and pain intensity (F=3.247, P=0.001) were statistically
significant (7able 3).

Logistic regression analysis of suicide risk in elderly
inpatients

To investigate the relationship of suicide risk with self-
care ability and pain intensity, the scores of the 3 scales
were assigned as follows: BSRS-5: lowest-3=0, 4-highest
=1; BI: lowest—40=0, 41-60=1, 60-99=2, 100=3, NRS: 0=0,
1-3=1, 4-6=2, 7-10=3. The results showed that self-care
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Table 3 Univariate analysis of suicide risk in elderly inpatients
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Item Frequency Mean of BSRS-5 score t/F value P value
Gender 0.445 0.505
Male 1,014 0.17+1.03
Female 827 0.20+0.70
Age (years) 0.778 0.833
60-65 599 0.19+1.20
66-70 493 0.12+0.52
71-75 343 0.17+0.68
76 and above 406 0.24+0.88
BI 3.195 0.000
Independence 602 0.16+0.73
Mild dependence 809 0.12+0.43
Moderate dependence 278 0.22+0.73
Severe dependence 152 0.51+2.36
NRS 3.247 0.001
No pain 1,371 0.12+0.60
Mild pain 404 0.36+1.51
Moderate pain 51 0.28+0.83
Severe pain 15 0.27+0.80

Bl, Barthel index; NRS, numeric rating scale.

Table 4 Logistic regression analysis of suicide risk in elderly inpatients

Step 1° Standard error Wald Degrees of Significance Exp (B) EXPE) 95% Clfor BXP
freedom Lower Upper
Bl assignment -0.657 0.253 6.750 1 0.009 0.519 0.316 0.851
NRS assignment 0.383 0.359 1.138 1 0.286 1.467 0.726 2.965
Constant -3.767 0.478 62.070 1 0.000 0.023 - -

#, variables entered in step 1: Bl assignment, NRS assignment. Cl, confidence interval; Bl, Barthel index; NRS, numeric rating scale.

ability assignment was statistically significant (P=0.009<0.05,
B=-0.657), suggesting that self-care ability score affected
the risk of suicide in elderly inpatients (1able 4). Specifically,
the weaker their self-care ability, the higher the suicide risk.

Discussion

Influencing factors of suicide risk in elderly inpatients

Many factors affect suicide risk among inpatients, including
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disease, psychological, family, economic, and environmental
factors. In this study, we found that self-care ability of elderly
inpatients is an independent factor for their suicide risk; the
worse their self-care ability, the higher the suicide risk. Our
finding is consistent with that of Zhang ez a/. (8). Studies have
shown that restriction in ADL is a crucial influencing factor
of suicidal ideation, especially for the elderly who experience
decreased self-care ability with age (9). The decline in self-

care ability leads to physical weakness, and reduced or even
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loss of work ability of the elderly. Therefore, the elderly
are unable to independently resolve their strong sense of
hopelessness and self-blame, view thinking themselves as
a burden to their families, and consequently experience
suicidal ideations (10). Hence, for elderly inpatients with
poor self-care ability, it is necessary to build and fortify their
social support system and actively explore appropriate rapid
rehabilitation strategies, so as to reduce their suicide risk.

A 3-level system for suicide prevention in elderly inpatients

Medical advances contribute to a growing proportion of
disabled and semi-disabled elderly inpatients; concurrently,
suicide risk also increases in the elderly due to the loss of
self-care ability. Therefore, establishing a system of risk
identification is a critical measure to prevent suicide among
elderly inpatients. First, a simple and sensitive suicide
screening tool suitable for medical staff was selected;
second, according to the screening results, a 3-level system
for suicide prevention was carried out for patient at low,
moderate, and high risks. The suicide risk, in this study, was
graded according to the BSRS-5 score. Specifically, people
with a total score >6 on items 1-5 were deemed to be at low
suicide risk, and were recommended to talk to families or
friends; people with a total score >10 were deemed to be
at moderate suicide risk, and were recommended to seek
psychological counseling; people with a total score >15
or a score >1 on item 6 were deemed to be at high suicide
risk, were classified as requiring high care and more ward
rounds, and were also recommended to seek professional
psychotherapy or psychiatric treatment.

Conclusions

Suicidality in elderly inpatients is mainly related to self-
care ability. Effective strategies to reduce their suicide
risk include establishment of a social support system,
improvement of nursing ability of their family members,
and promotion of rehabilitation, diagnosis, and treatment
strategies. Additionally, it is necessary to establish a 3-level
system for suicide prevention based on the application of
an effective and feasible screening tool. The BSRS-5 tool
used in this study is worthy of in-depth exploration to fully
elucidate its clinical value.
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