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Abstract
Background As global aging accelerates, depression among the elderly becomes more common. Research had 
revealed that patients with late-life depression (LLD) face a higher risk of suicide compared to their counterparts in 
other age groups, with the pathways to suicide being multifaceted. Thus, investigating the various factors linked to 
the elevated risk of suicide in patients with LLD is critical.

Objective To investigate the factors associated with a high level of suicide risk among patients with LLD.

Methods A total of 108 patients with LLD were recruited for this study. From October 2022 to November 2023, a 
cross-sectional study was conducted on patients with LLD from the Affiliated Brain Hospital of Guangzhou Medical 
University. Suicide risk was evaluated using the Chinese version of the Nurses’ Global Assessment of Suicide Risk Scale 
(NGASR). Potential influencing factors were included and analyzed through multivariate linear regression to identify 
the factors associated with a high level of suicide risk among patients with LLD.

Results The mean NGASR score among patients with LLD was 7.30 ± 4.34 (range: 0 ~ 19). Multiple linear regression 
analyses revealed that depression-anxiety of the Brief Psychiatric Rating Scale (BPRS) (β = 0.31, 95% CI = 0.13, 0.45, 
p<0.001), activation of the BPRS (β=-0.29, 95% CI=-1.22, -0.35, p<0.001), normal cognitive function of the Mini-Mental 
State Examination (MMSE) (β = 0.21, 95% CI = 0.50, 3.48, p<0.05), involuntary admission (β = 0.20, 95% CI = 0.44, 3.43, 
p<0.05), and objective support of the Social Support Rating Scale (SSRS) (β = 0.21, 95% CI = 0.08, 0.66, p<0.05) were 
statistically associated with a high level of suicide risk in patients with LLD.

Conclusion This study found that LLD patients with severe depression-anxiety, low activation, normal cognitive 
function, involuntary admission, and strong objective support exhibited a high level of suicide risk. These patients 
should receive intensified monitoring and comprehensive measures should be implemented to prevent the 
occurrence of suicidal behaviors during hospitalization.
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Introduction
Given the rapid pace of global population aging, late-
life depression (LLD) has emerged as a significant factor 
impacting the physical and mental well-being of older 
adults [1]. In 2020, the global population aged sixty years 
or above numbered one billion, projected to increase 
to 1.4 billion by 2030, and double to 2.1 billion by 2050 
[2]. Furthermore, according to the Global Burden of 
Disease 2019 report, approximately 280  million people 
(3.8% of the total population) suffered from depression 
worldwide, with a prevalence rate of 5.7% among those 
aged sixty years or above [3]. Depression is predicted to 
become the leading cause of disease burden worldwide 
by 2030 [4]. Notably, the prevalence of LLD in China is 
high, ranging from 15.9 to 25.6% based on previous stud-
ies [5–7].

LLD, a prevalent mental disorder in older adults (≥ 60 
years), is primarily characterized by depressed mood or 
loss of interest or pleasure [8]. Patients with LLD demon-
strate more accompanying symptoms (e.g., anxiety/agita-
tion, somatic complaints, psychotic symptoms, cognitive 
impairment, and sleep disturbances), setting it apart 
from depression in other age groups [8, 9]. Additionally, 
patients with LLD tend to have a poorer prognosis, a 
more chronic course, and a higher relapse rate [10]. Per-
sistent or recurrent moderate to severe depressive epi-
sodes substantially worsen patient conditions, with the 
gravest cases escalating to suicide [4]. Significantly, the 
most serious and dangerous comorbid problem of LLD is 
suicide [11].

Every year, 703,000 deaths are attributed to suicide, 
with many more people attempting suicide, marking 
suicide as a serious public health problem globally [12]. 
Statistically, older adults are at high risk of suicide, with 
27.2% of global suicide deaths occurring among people 
aged 60 or over, and 60%~90% of these are caused by 
depression [13, 14]. Based on a self-developed suicide 
risk assessment tool, a Chinese study found that 60% 
of LLD patients in hospitals were at risk of suicide [15]. 
Moreover, relative to younger patients, patients with LLD 
exhibit recurrent and entrenched suicidal thoughts, elab-
orate suicide plans, and elevated suicide mortality rates, 
likely as a result of the progressive accumulation of vari-
ous risk factors over time [8, 16]. Suicide has devastating 
impacts across multiple dimensions, including medical, 
legal, psychological, and financial aspects, among others 
[16].

The development of suicide risk is complex, involv-
ing biological, psychological, clinical and socioenviron-
mental factors [17]. Determining an individual’s risk of 
suicide is challenging due to the involvement of mul-
tiple risk factors. Fernandez-Rodrigues et al. gathered 
integrated evidence on potential risk factors for suicidal 
behavior in LLD by studying sociodemographic, clinical 

(both psychiatric and organic) factors, and psychosocial 
risk factors. The study revealed that the suicide risk of 
patients with LLD is associated not only with the sever-
ity of depressive episodes and psychiatric comorbidities 
but also with the level of social support and feelings of 
loneliness [16]. Despite the strong link between depres-
sion and suicide risk established by previous studies, the 
severity of depression alone is not a dependable predic-
tor of suicidal behavior [18]. Furthermore, the majority 
of existing studies emphasize psychiatric comorbidity 
primarily in the presence of comorbid anxiety or concur-
rent substance use disorders, with very few researches on 
other comorbid psychiatric symptoms [16]. A significant 
amount of evidence suggests that loneliness and social 
isolation elevate the risk of suicide,  while the quality of 
perceived social support is associated with health out-
comes [19]. As family structures and elderly care mod-
els in China undergo changes, the connection between 
social support and suicide risk in older adults with 
depression requires more in-depth investigation. More-
over, the relationship between depression and cognitive 
function in older adults adds another layer of complex-
ity, with mixed findings on its impact on suicidal behav-
ior in LLD patients [20–22]. To sum up, the literature on 
variables correlated with suicide risk in elderly individu-
als with depression demonstrates variability in findings. 
Despite the prevalence of suicide in LLD patients, lim-
ited attention has been given by the media, healthcare 
programs, and funding agencies to the issue of suicide 
in older adults [23]. Therefore, the exploration of factors 
related to suicide risk in patients with LLD holds both 
clinical significance and societal value.

This study aims to investigate the current status of sui-
cide risk among patients with LLD and analyze its related 
factors, to explore valuable insights for the prevention 
and control of suicidal behavior and targeted interven-
tions for hospitalized LLD patients.

Materials and methods
Study design and participants
This cross-sectional study was conducted from October 
2022 to November 2023 by convenience sampling from 
the Affiliated Brain Hospital of Guangzhou Medical Uni-
versity. The inclusion criteria were as follows: (1) age ≥ 60 
years old; (2) within 24 to 72 h of hospital admission; (3) 
compliance with the diagnostic criteria for depression 
according to the Diagnostic and Statistical Manual of 
Mental Disorders, Fifth Edition (DSM-V); (4) possess the 
capacity to respond naturally and complete scale rating; 
(5) agreed to sign informed consent.

Based on the research findings of Gu [24], we used 
PASS 2020 software to calculate the sample size. The 
parameters were set as follows: “Interval Type” to “Two-
Sided”, “Population Size” to “Infinite”, “Confidence Level” 
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to 0.95, “Distance from Mean to Limits” to 1.02, and 
“Standard Deviation” to 4.08. The calculation indicated 
that a sample size of 62 would be required. To accommo-
date a 20% attrition rate and additional confounding fac-
tors, 75 participants were considered adequate.

Questionnaire
General information
A form was used to collect data on gender, age, marital 
status, education level, type of admission attitude, and 
type of admission arrangement. The scales used for eval-
uation included the Nurses’ Global Assessment of Suicide 
Risk (NGASR), Mini-Mental State Examination (MMSE), 
Social Support Rating Scale (SSRS), and Brief Psychiatric 
Rating Scale (BPRS).

Nurses’ Global Assessment of Suicide Risk (NGASR)
The Nurses’ Global Assessment of Suicide Risk (NGASR) 
is a validated tool for suicide risk assessment that is 
assessed by trained nurses [25]. The scale contains fif-
teen items, each assessed as “yes” or “no”. Affirmative 
answers are weighted, with five key indicators (hopeless-
ness, depression/loss of interest or loss of pleasure, a plan 
to commit suicide, recent bereavement or relationship 
breakdown, prior suicide attempt) valued at three points 
and the remainder at one point. Negative responses 
received zero points. The total score is twenty-five, with 
0 ~ 5 as “low risk”, 6 ~ 8 as “moderate risk”, 9 ~ 11 as “high 
risk”, and ≥ 12 as “very high risk”. High and very high sui-
cide risks were classified as suicidal tendencies [26].

Mini-mental state examination (MMSE)
The Mini-Mental State Examination (MMSE) is one of 
the most widely used cognitive screening tests in clinical 
settings [27]. Developed in 1975, the MMSE is a brief test 
to examine orientation, immediate and short-term mem-
ory, attention, calculation, language, and praxis. Its total 
score ranged from zero (worst) to thirty (best) points. 
The Chinese version of the MMSE, developed by Zhang 
et al., demonstrated good reliability and validity in older 
adults [28]. Scores of 27 ~ 30 suggest normal cognitive 
and intellectual function, with 21 ~ 26 indicating mild 
dementia, 10 ~ 20 indicating moderate dementia, and less 
than 10 indicating severe dementia.

Social Support Rating Scale (SSRS)
The Social Support Rating Scale (SSRS), revised by 
domestic scholars Xiao et al., comprises ten items 
encompassing three dimensions: subjective support (4 
items), objective support (3 items), and utilization of sup-
port (3 items) [29]. Higher scores on the scale indicate a 
greater level of social support. The SSRS has favourable 
reliability and validity, in addition to being applicable to 
diverse populations.

Brief psychiatric rating scale (BPRS)
The Brief Psychiatric Rating Scale (BPRS), developed 
by Overall & Gorham (1962), was used to evaluate the 
severity of psychiatric symptoms [30]. This instrument 
comprises two assessments for negative symptoms, spe-
cifically depression-anxiety (somatic concern, anxiety, 
guilty feelings, and depressive mood), and lack of vital-
ity, as well as three assessments for positive symptoms, 
including thought disturbance, activation (tension, man-
nerism-posturing, and excitement), and hostile suspicion. 
The scale comprises eighteen items, with a total score 
ranging from 18 to 126. Higher scores on this assessment 
tool are indicative of more severe psychiatric symptoms.

Data collection
This study adopted a questionnaire-survey approach to 
gather data. In the inpatient department of a psychiatric 
hospital, four researchers distributed the survey ques-
tionnaire onsite. All assessments were conducted within 
seventy-two hours of admission, including the patients’ 
general information, suicide risk, cognitive function, 
social support, and psychiatric symptoms. To ensure data 
consistency and accuracy, all researchers received train-
ing before the survey. In this study, 120 questionnaires 
were distributed, and 108 collected questionnaires were 
deemed valid, with a successful response rate of 90.0%.

Statistical analysis
SPSS 27.0 was used for statistical analysis. The data 
obtained from the measurement tools were normally or 
almost normally distributed. Continuous variables were 
presented as the mean ± standard deviation (SD), and cat-
egorical variables were presented as frequency and per-
centage. The independent sample t-test was utilized to 
assess differences in two categories, while one-way analy-
sis of variance (ANOVA) was employed for comparisons 
among three or more categories. All p values were two-
tailed, with the significance level set at 0.05. In the uni-
variate analysis, the variables with a p value <0.05 were 
included in univariate linear regression analysis. Within 
the univariate linear regression models, variables with 
a p value < 0.10 were then chosen as independent vari-
ables for the multiple linear regression analysis, with the 
NGASR score serving as the dependent variable. Multiple 
linear regression analysis was subsequently performed 
via the “enter” method to identify which of the selected 
independent variables were significant predictors of sui-
cide risk in elderly patients with depression.

Results
Normality test results
The normality of the variables was assessed using skew-
ness and kurtosis. According to the criteria proposed 
by Kline [31], if the absolute values of the skewness are 
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within 3 and the absolute values of the kurtosis are within 
8, the data can be considered to approximate a nor-
mal distribution. Based on the analysis results shown in 
Table  1, the absolute values of the skewness and kurto-
sis coefficients for all variables in the current study fall 
within the standard range. Therefore, it can be concluded 
that the data for all variables satisfy the assumption of 
approximate normality (Table 1).

Demographic and clinical characteristics
Most participants were female (75.0%, n = 81). The mean 
age was 68.65 ± 6.52 years old, with 30.6% (n = 33) of the 
participants aged between 60 and 64 years old. Among 
the participants, 32.4% (n = 35) had received secondary 
education, whereas 31.5% (n = 34) had primary education; 
only a small proportion of participants were illiterate. In 
terms of marital status, the majority of participants were 
married, accounting for 77.8% (n = 84). Furthermore, 
71.3% (n = 77) of the participants were involuntary admis-
sion. Additionally, 94.4% (n = 102) of the participants 
were assisted in hospitalization by caregivers. Most par-
ticipants had abnormal cognitive function (71.3%, n = 77). 
All participants were at risk of suicide, with 22.2% (n = 24) 
assessed as high risk and 16.7% (n = 18) assessed as very 
high risk (Table 2).

NGASR scores in LLD participants with different 
characteristics
The type of admission attitude and cognitive function 
were significantly associated with the suicide risk among 
LLD patients (p < 0.05). Moreover, the depression-anxiety 
and activation dimensions of the BPRS, as well as the 
objective and subjective support dimensions of the SSRS 
demonstrated statistical significance (p < 0.05) (Table 3).

Univariate linear regression analysis of suicide risk 
influencing factors in LLD participants
According to the univariate linear regression analysis of 
the relevant variables, the results revealed a statistically 
significant correlation with the type of admission atti-
tude, cognitive function, depression-anxiety and acti-
vation dimensions of the BPRS, as well as the objective 
support dimension of the SSRS (p<0.05) (Table 4).

Multiple linear regression analysis of suicide risk 
influencing factors in LLD participants
A multiple linear regression analysis model was con-
structed. The NGASR scores were considered as the 
dependent variable and the statistically significant vari-
ables of the univariate linear analysis as independent 
variables. The results showed that the depression-anxiety 
of BPRS (β = 0.31, 95% CI = 0.13, 0.45, p<0.001), activation 
of BPRS (β=-0.29, 95% CI=-1.22, -0.35, p<0.001), normal 
cognitive function of MMSE (β = 0.21, 95% CI = 0.50, 3.48, 

Table 1 Normality test results
Item Skewness Kurtosis
Age (yrs) 0.51 -0.50
NGASR 0.22 -0.59
MMSE -1.11 0.66
BPRS 0.83 1.25
 Depression-Anxiety 0.28 -0.67
 Lack of vitality 2.28 7.10
 Thought disturbance 1.37 1.25
 Activation 1.44 2.21
 Hostile suspicion 2.32 5.29
SSRS 1.19 2.93
 Objective support -0.33 -0.24
 Subjective support 1.07 1.89
 Utilization of support 1.48 2.37

Table 2 Demographic and clinical characteristics
Item Frequency/Mean Proportion(%)/SD
Sex
 Male 27 25.0
 Female 81 75.0
Age (yrs)
 60 ~ 64 33 30.6
 65 ~ 69 32 29.6
 70 ~ 74 22 20.4
 ≥ 75 21 19.4
Education
 Illiteracy 10 9.3
 Primary School 34 31.5
 Secondary school 35 32.4
 High School 16 14.8
 College and above 13 12.0
Marital Status
 Married 84 77.8
 Divorce 3 2.8
 Widowed 21 19.4
Type of admission attitude
 Voluntary admission 31 28.7
 Involuntary admissiona 77 71.3
Type of admission arrangement
 Caregiver-assisted 102 94.4
 Non-caregiver-assisted 6 5.6
MMSE
 Abnormal (≤ 26) 77 71.3
 Normal (27 ~ 30) 31 28.7
NGASR
 Low risk (0 ~ 5) 45 41.7
 Moderate risk (6 ~ 8) 21 19.4
 High risk (9 ~ 11) 24 22.2
 Very high risk (≥ 12) 18 16.7
BPRS 32.82 8.52
SSRS 31.67 6.05
(a) Involuntary admission refers to the process by which individuals with mental 
disorders, due to the pathological nature of their psychiatric symptoms, lack 
the capacity for accurate self-assessment of their mental state and are unable 
to seek medical care independently, necessitating intervention by others [32]
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p<0.05), involuntary admission (β = 0.20, 95% CI = 0.44, 
3.43, p<0.05), and objective support dimension of SSRS 
(β = 0.21, 95%CI = 0.08, 0.66, p<0.05) were the main influ-
encing factors for suicide risk (Table 5).

Discussion
Our study found that suicide risk in patients with LLD 
was associated with worsening of depression-anxiety 
severity, decreased levels of activation, normal cognitive 
function, involuntary admission, and increased levels of 
objective support. LLD patients had a total suicide risk 
score of 7.30 ± 4.34, indicating a moderate level of sui-
cide risk. Furthermore, our study revealed that 22.2% 
of LLD patients were assessed as high suicide risk, and 

16.7% were considered to be at very high risk. This is 
significantly higher than the 10.9% high-risk and 13.5% 
very high-risk reported in a previous study of non-LLD 
patients by Fan [33]. These findings suggest that LLD 
patients may be at an elevated risk of suicide compared 
to their younger counterparts. Given the higher propor-
tion of LLD patients assessed as being at high and very 
high suicide risk, increased clinical vigilance and targeted 
interventions tailored to the specific needs of this vul-
nerable population are warranted to help mitigate their 
elevated risk of suicide.

In the context of the current study’s findings, the data 
revealed an association between diminished levels of 
activation and heightened suicide risk among patients 
with LLD. This observation is particularly noteworthy 
when considered in the context of prior research on the 
melancholic subtype of major depressive disorder [34]. 
LLD patients with low levels of activation might experi-
ence persistent feelings of sadness, loss of interest and 
pleasure, as well as symptoms of low energy or fatigue, 
which are included in the diagnostic criteria for melan-
cholic depression [35]. Furthermore, prior research had 
indicated that depressed patients with melancholic fea-
tures exhibit greater illness severity, poorer treatment 
outcomes, and a higher prevalence of suicidal ideation 
and suicide risk [36]. Importantly, multiple large-scale 
clinical surveys showed that the melancholic depression 
subtype accounts for a very high percentage of depression 
cases, especially among female patients [37]. Specifically, 
the melancholic subtype was shown to comprise 53.4% of 
all depression cases, with an even more alarming preva-
lence of 81.3% among female patients [37]. Given the pre-
dominantly female sample of this study (75%), the high 
prevalence of melancholic features among this popula-
tion may help explain the observed association between 
diminished activation and heightened suicide risk.

Our cross-sectional results suggested that normal 
cognitive functioning was associated with a higher risk 

Table 3 NGASR scores in LLD participants with different 
characteristics
Item Mean SD t/F p
Sex 0.87 0.387
 Male 7.93 3.74
 Female 7.09 4.53
Age (yrs) 2.05 0.112
 60 ~ 64 7.70 3.99
 65 ~ 69 6.91 4.04
 70 ~ 74 5.77 3.90
 ≥ 75 8.86 5.34
Education 1.31 0.285
 Illiteracy 9.40 4.65
 Primary School 6.50 3.92
 Secondary school 7.11 5.11
 High School 7.13 4.00
 College and above 8.46 2.93
Marital Status 1.22 0.301
 Married 6.98 4.25
 Divorce 7.00 1.73
 Widowed 8.62 4.83
Type of admission attitude -2.36 0.020
 Voluntary admission 5.78 4.22
 Involuntary admission 7.91 4.27
Type of admission arrangement 1.68 0.096
 Caregiver-assisted 7.13 4.22
 Non-caregiver-assisted 10.17 5.81
MMSE 7.97 0.006
 Abnormal (≤ 26) 6.57 4.41
 Normal (27 ~ 30) 9.10 3.63
BPRS
 Depression-Anxiety 12.92 4.55 2.15 0.009
 Lack of vitality 6.16 3.21 0.71 0.735
 Thought disturbance 5.70 2.37 1.95 0.054
 Activation 3.91 1.60 2.61 0.010
 Hostile suspicion 4.14 2.56 0.97 0.482
SSRS
 Objective support 9.09 2.51 2.66 0.005
 Subjective support 17.81 3.73 1.92 0.024
 Utilization of support 4.77 2.04 1.50 0.159

Table 4 Univariate linear regression analysis of suicide risk 
influencing factors in LLD participants
Item β p
Type of admission attitude
 Voluntary admission -0.22 0.020
 Involuntary admission 0.22 0.020
MMSE
 Abnormal (≤ 26) -0.26 0.006
 Normal (27 ~ 30) 0.26 0.006
BPRS
 Depression-Anxiety 0.40 0.000
 Activation -0.31 0.001
SSRS
 Objective support 0.37 0.000
 Subjective support 0.18 0.674
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of suicide, aligning with the conclusion of Wastler et al. 
[21] that greater cognition is associated with an increased 
risk for suicide. Similarly, the study by Arslanoglou et al. 
[20] also indicated that patients with LLD at risk of sui-
cide exhibit fewer cognitive deficits compared to their 
non-suicidal counterparts. Additionally, a separate study 
proposed that cognition serves as a correlated or proxy 
risk factor for suicide rather than a causal risk factor. 
Insight had been suggested as a potential mechanism to 
explain the link between cognition and suicide, with bet-
ter cognition leading to improved insight and increased 
suicide risk [38]. However, the relationship between spe-
cific cognitive domains and suicide risk remains complex. 
Coexisting cognitive impairment is common in individu-
als with LLD and can involve multiple cognitive domains, 
including working memory, verbal learning and executive 
function [9, 21, 39, 40]. Research showed differing effects 
of these cognitive domains on suicide risk. For example, 
one study reported that the odds of experiencing suicidal 
ideation decreased for every one-unit increase in work-
ing memory (OR = 0.922, SE = 0.040; CI: 0.854–0.997) 
[39]. However, another study identified verbal learning 
as the only cognitive domain linked to increased suicide 
risk, with better verbal learning correlating with higher 
risk of suicide [21]. Furthermore, evidence suggested 
that elderly individuals with depression who attempted 
suicide displayed poorer executive function compared 
to those who did not attempt suicide [40]. Conversely, 
Zoghbi et al. [22] proposed that psychiatric patients with 
higher executive functioning are more likely to carry 
out their suicide plan, as better executive functioning 
may allow for more effective planning and goal-directed 
behavior.  These studies had reported inconsistent find-
ings regarding the relationship between specific cogni-
tive domains and suicide risk. One possible explanation 
for these mixed results is that different cognitive domains 
may have varying associations with suicide risk. Our find-
ings should be integrated with caution, further research is 
needed to understand the relation between specific cog-
nitive domains and risk of suicide among LLD patients.

Social support, consisting of subjective support, objec-
tive support, and support utilization, is frequently viewed 
as a protective factor against suicide [41]. Interestingly, 

our study found that LLD patients with high suicide risk 
reported higher levels of objective support. This finding 
indicates that the effectiveness of objective support may 
not be uniformly beneficial and could vary depending on 
individual circumstances and perceptions. Specifically, 
the majority of participants in our study received assis-
tance from family members such as spouses or children 
during hospitalization. Despite the availability of this 
support, many elderly individuals reported feelings of 
being a burden and expressed concerns about the cost 
of hospitalization, which can lead them to consider sui-
cide as a way to alleviate their families’ difficulties [42]. 
This aligns with the interpersonal theory of suicide, 
which identifies perceived burden as a precursor to sui-
cidal ideation [43]. Furthermore, Wang et al. found that 
depression, hopelessness, and perceived burden interact 
and exacerbate each other, increasing the likelihood of 
suicide [44]. Accordingly, healthcare professionals should 
improve patients’ comprehension of objective support 
from a cognitive standpoint, alleviate their stress, and 
effectively utilize objective support to foster psychologi-
cal recuperation and prevent suicidal tendencies.

Our study found that depression-anxiety severity and 
involuntary hospitalization were significantly associated 
with suicide risk among patients with LLD. These factors 
have been emphasized in other studies as important indi-
cators for identifying suicide risk [23, 45–48]. In terms of 
anxiety-depression, Guo et al. [45] noted that psychiatric 
patients frequently experience feelings of anxiety and dis-
tress about their current and future circumstances, often 
accompanied by emotions such as sadness, frustration, 
and helplessness. These negative emotions can hinder 
their willingness to seek mental health services. Thus, 
such emotional decline may lead to extreme outcomes 
such as self-injury [45]. Michaud et al. [46] reported that 
the severity of suicidal ideation and behavior was inde-
pendently associated with involuntary hospitalization. 
Levola et al. found that depression and involuntary psy-
chiatric hospitalization were significantly linked to an 
increased risk of suicide by 132% and 40%, respectively 
[47, 48]. Consequently, healthcare professionals should 
actively and meticulously pay attention to LLD patients 
displaying anxiety, depression symptoms, and resistance 

Table 5 Multiple linear regression analysis of suicide risk influencing factors in LLD participants
Item Non-standardized β t p 95% CI

β Standard Error
(Constant) 1.26 1.78 0.71 0.478 -2.26, 4.79
BPRS(= Depression-Anxiety) 0.29 0.81 0.31 3.63 0.000 0.13, 0.45
BPRS (= Activation) -0.78 0.22 -0.29 -3.60 0.000 -1.22, -0.35
MMSE (= Normal) 1.99 0.75 0.21 2.65 0.009 0.50, 3.48
Type of admission attitude (=Involuntary admission) 1.94 0.75 0.20 2.57 0.012 0.44, 3.43
SSRS(= Objective support) 0.37 0.15 0.21 2.54 0.013 0.08, 0.66
R² = 0.39, Adjusted R² = 0.36, F = 13.19, p < 0.001
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to hospitalization, as these individuals have an increased 
risk of suicide.

The limitations of the study include the questionnaire 
that didn’t take into consideration all potential risk fac-
tors for suicide, such as history of suicide attempts, sleep 
disturbances, and economic stress. In addition, our data 
were collected solely from a single public psychiatric hos-
pital. Consequently, the generalizability of our findings 
to LLD in broader community settings may be restricted. 
Finally, this study utilized the MMSE to assess cognitive 
function in patients. Although the MMSE is one of the 
most widely used tools in clinical and research settings 
for evaluating cognitive impairments, it possesses inher-
ent limitations in its assessment capabilities [49]. Future 
studies should consider the MMSE as an initial screening 
tool rather than a definitive measure for comprehensive 
cognitive evaluation.

Conclusion
In conclusion, suicide risk in LLD patients was influ-
enced by a range of social and psychological factors. Our 
study highlighted that the high suicide risk among LLD 
patients is associated with the severity of depression-
anxiety, level of activation, normal cognitive function, 
involuntary admission, and objective support. To inter-
vene suicidal risk of LLD patients, healthcare providers 
should establish a comprehensive suicide risk assessment 
process. In addition, for LLD patients at risk of suicide, 
a multidisciplinary team should be formed to collabo-
rate in developing personalized intervention plans and 
dynamically monitor their suicide risk.

Abbreviations
LLD   Late-life depression
NGASR  Nurses’ Global Assessment of Suicide Risk
MMSE  Mini-Mental State Examination
SSRS  Social Support Rating Scale
BPRS  Brief Psychiatric Rating Scale
SD  Standard Deviation

Acknowledgements
The authors are grateful to all participants in the study and to the Affiliated 
Brain Hospital, Guangzhou Medical University.

Author contributions
F. L., J. Y., and A. X. developed the research framework, wrote the main 
manuscript text, and revised the manuscript. F. L., Y.W., Y.P., and W. W. collected 
the data. J.C. and T.Z. performed the data analysis. S.W., Z.L., and J.G. directed 
the process of the survey and revised the manuscript.

Funding
The author(s) declare that financial support was received for the research, 
authorship, and/or publication of this article. This study was supported 
by Research Project of Guangzhou Municipal Health Commission 
(2023A031002), Research Project of Guangzhou Municipal Health Commission 
(SL2022A03J01476), Research Project of Department of Education of 
Guangdong Province (2021JD119) and Guangzhou Research -oriented 
Hospital Project.

Data availability
The data that support the findings of this study are available from Guangzhou 
Medical University Affiliated Brain Hospital, but restrictions apply to the 
availability of these data, which were used under license for the current study 
and so are not publicly available. The data are, however, available from the 
authors upon reasonable request and with the permission of Guangzhou 
Medical University Affiliated Brain Hospital.

Declarations

Ethics approval and consent to participate
This study obtained ethical approval from the IRB of the Affiliated Brain 
Hospital of Guangzhou Medical University (approval number: 2024-003). The 
entire study was carried out in accordance with the Declaration of Helsinki. 
The participants’ data were used solely for this research study and kept 
confidential. Informed consent was obtained from all participants before 
enrollment in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Copyright Statement
An unauthorized version of the Chinese MMSE was used by the study team 
without permission, however this has now been rectified with PAR. The MMSE 
is a copyrighted instrument and may not be used or reproduced in whole or 
in part, in any form or language, or by any means without written permission 
of PAR (www.parinc.com).

Author details
1The Affiliated Brain Hospital, Guangzhou Medical University, Guangzhou, 
China
2Key Laboratory of Neurogenetics and Channelopathies of Guangdong 
Province and the Ministry of Education of China, Guangzhou Medical 
University, Guangzhou, China
3Kiang Wu Nursing College of Macau, Macau, China
4School of Nursing, Guangzhou Medical University, Guangzhou, China

Received: 21 March 2024 / Accepted: 23 October 2024

References
1. Hoertel N, Rotenberg L, Schuster JP, Blanco C, Lavaud P, Hanon C, et al. 

Generalizability of pharmacologic and psychotherapy trial results for late-life 
unipolar depression. Aging Ment Health. 2021;25(2):367–77.  h t t  p s : /  / d o  i .  o r g / 1 
0 . 1 0 8 0 / 1 3 6 0 7 8 6 3 . 2 0 1 9 . 1 6 9 1 1 4 6     .   

2. World Health Organization. Mental health of older adults.  h t t  p s : /  / w w  w .  w h o  
. i n t  / n e  w s  - r o o m / f a c t - s h e e t s / d e t a i l / m e n t a l - h e a l t h - o f - o l d e r - a d u l t s     . [Accessed 
23 February 2024].

3. Institute for Health Metrics and Evaluation. Global Burden of Disease Study. 
https:/ /vizhub .health data .org/gbd-results. [Accessed 23 February 2024].

4. Malhi GS, Mann JJ, Depression. Lancet. 2018;392(10161):2299–312.  h t t  p s : /  / d o  
i .  o r g / 1 0 . 1 0 1 6 / S 0 1 4 0 - 6 7 3 6 ( 1 8 ) 3 1 9 4 8 - 2     .   

5. Rong J, Ge YH, Meng NN, Xie TT, Ding H. Prevalence rate of depression in 
Chinese elderly from 2010 to 2019: a meta-analysis. Chin J Evidence-Based 
Med. 2020;20(1):26–31. https:/ /doi.or g/10.75 07/1 672-2531.201908088.

6. Tang T, Jiang J, Tang X. Prevalence of depressive symptoms among older 
adults in mainland China: A systematic review and meta-analysis. J Affect 
Disord. 2021;293:379–90. https:/ /doi.or g/10.10 16/j .jad.2021.06.050.

7. Tang X, Qi S, Zhang H, Wang Z. Prevalence of depressive symptoms and 
its related factors among China’s older adults in 2016. J Affect Disord. 
2021;292:95–101. https:/ /doi.or g/10.10 16/j .jad.2021.04.041.

8. Geriatric Psychiatry Group of Chinese Medical Association. Expert Consensus 
on Diagnosis and Treatment of Late-Life Depression. Chin J Psychiatry. 
2017;50(5):329–34. https:/ /doi.or g/10.37 60/c ma.j.issn.1006-7884.2017.05.003.

9. Taylor WD. Clinical practice. Depression in the elderly. N Engl J Med. 
2014;371(13):1228–36. https:/ /doi.or g/10.10 56/N EJMcp1402180.

http://www.parinc.com
https://doi.org/10.1080/13607863.2019.1691146
https://doi.org/10.1080/13607863.2019.1691146
https://www.who.int/news-room/fact-sheets/detail/mental-health-of-older-adults
https://www.who.int/news-room/fact-sheets/detail/mental-health-of-older-adults
https://vizhub.healthdata.org/gbd-results
https://doi.org/10.1016/S0140-6736(18)31948-2
https://doi.org/10.1016/S0140-6736(18)31948-2
https://doi.org/10.7507/1672-2531.201908088
https://doi.org/10.1016/j.jad.2021.06.050
https://doi.org/10.1016/j.jad.2021.04.041
https://doi.org/10.3760/cma.j.issn.1006-7884.2017.05.003
https://doi.org/10.1056/NEJMcp1402180


Page 8 of 8Liu et al. BMC Geriatrics          (2024) 24:933 

10. Mitchell AJ, Subramaniam H. Prognosis of depression in old age compared 
to middle age: a systematic review of comparative studies. Am J Psychiatry. 
2005;162(9):1588–601. https:/ /doi.or g/10.11 76/a ppi.ajp.162.9.1588.

11. Chen CH. Epidemiology of late-life depression. Practical Geriatr. 2001;15(1):3–
6. https:/ /doi.or g/10.39 69/j .issn.1003-9198.2001.01.002.

12. World Health Organization. Suicide.  h t t  p s : /  / w w  w .  w h o . i n t / n e w s - r o o m / f a c t - s h 
e e t s / d e t a i l / s u i c i d e     . [Accessed 26 February 2024].

13. World Health Organization. Global Health Estimates. 2019: Deaths by Cause, 
Age, Sex, by Country and by Region, 2000–2019.  h t t  p s : /  / v i  e w  . o ffi   c e a p p s . l i v e . c 
o m / o p / v i e w     . [Accessed 26 February 2024].

14. Kopp-Bigault C, Walter M. Prévention du suicide des personnes âgées 
en France. Vers une stratégie multimodale de lutte contre la dépression 
et l’isolement: CQFDi [Prevention of suicide of the elderly in France. To a 
multimodal strategy against depression and isolation: CQFDi]. Encephale. 
2019;45(Suppl 1):S35–7. https:/ /doi.or g/10.10 16/j .encep.2018.09.010.

15. Xu JF, Li X, Liu Y. Suicide risks and related factors among older inpatients with 
depression. J Mod Nurs. 2014;20(13):1538–40.  h t t  p s : /  / d o  i .  o r g / 1 0 . 3 7 6 0 / e m a . j . i s 
s n . 1 6 7 4 - 2 9 0 7 . 2 0 1 4 . 1 3 . 0 1 6 .   

16. Fernandez-Rodrigues V, Sanchez-Carro Y, Lagunas LN, Rico-Uribe LA, Pemau 
A, Diaz-Carracedo P, et al. Risk factors for suicidal behaviour in late-life depres-
sion: A systematic review. World J Psychiatry. 2022;12(1):187–203.  h t t  p s : /  / d o  i .  
o r g / 1 0 . 5 4 9 8 / w j p . v 1 2 . i 1 . 1 8 7     .   

17. Turecki G, Brent DA, Gunnell D, O’Connor RC, Oquendo MA, Pirkis J, et al. 
Suicide and suicide risk. Nat Rev Dis Primers. 2019;5(1):74.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 
0 3 8 / s 4 1 5 7 2 - 0 1 9 - 0 1 2 1 - 0     .   

18. Handley T, Rich J, Davies K, Lewin T, Kelly B. The Challenges of Predicting 
Suicidal Thoughts and Behaviours in a Sample of Rural Australians with 
Depression. Int J Environ Res Public Health. 2018;15(5):928.  h t t  p s : /  / d o  i .  o r g / 1 0 . 
3 3 9 0 / i j e r p h 1 5 0 5 0 9 2 8     .   

19. Conejero I, Olié E, Courtet P, Calati R. Suicide in older adults: current perspec-
tives. Clin Interv Aging. 2018;13:691–9. https:/ /doi.or g/10.21 47/C IA.S130670.

20. Arslanoglou E, Banerjee S, Pantelides J, Evans L, Kiosses DN. Negative Emo-
tions and the Course of Depression During Psychotherapy in Suicidal Older 
Adults With Depression and Cognitive Impairment. Am J Geriatr Psychiatry. 
2019;27(12):1287–95. https:/ /doi.or g/10.10 16/j .jagp.2019.08.018.

21. Wastler HM, Moe AM, Pine JG, Breitborde NJK. Cognition and suicide risk 
among individuals with first-episode psychosis: A 6-month follow-up. Psychi-
atr Rehabil J. 2022;45(1):27–33. https:/ /doi.or g/10.10 37/p rj0000488.

22. Zoghbi AW, Al Jurdi RK, Deshmukh PR, Chen DC, Xiu MH, Tan YL, et al. Cogni-
tive function and suicide risk in Han Chinese inpatients with schizophrenia. 
Psychiatry Res. 2014;220(1–2):188–92.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 0 1 6 / j . p s y c h r e s . 2 0 1 4 
. 0 7 . 0 4 6     .   

23. Ding OJ, Kennedy GJ. Understanding Vulnerability to Late-Life Suicide. Curr 
Psychiatry Rep. 2021;23(9):58. https:/ /doi.or g/10.10 07/s 11920-021-01268-2.

24. Gu P. Effects of naikan cognitive therapy on suicide risk in senile depression 
patients: a case- control Study [Master’s thesis]. Tianjin Medical University; 
2017.

25. Cutcliffe JR, Barker P. The Nurses’ Global Assessment of Suicide Risk (NGASR): 
developing a tool for clinical practice. J Psychiatr Ment Health Nurs. 
2004;11(4):393–400. https:/ /doi.or g/10.11 11/j .1365-2850.2003.00721.x.

26. Chen YX, Ye MJ, Ji XQ, Fang CX, Chen YP. Validity and reliability of Nurses’ 
Global Assessment of Suicide Risk (NGASR) for schizophrenia inpatients. Med 
J Chin People’s Health. 2011;03271–3.  h t t  p s : /  / d o  i .  o r g / 1 0 . 3 9 6 9 / j . i s s n . 1 6 7 2 - 0 3 9 
6 . 2 0 1 1 . 0 3 . 0 0 5     .   

27. Folstein MF, Folstein SE, McHugh PR. Mini-mental state. A practical method 
for grading the cognitive state of patients for the clinician. J Psychiatr Res. 
1975;12(3):189–98. https:/ /doi.or g/10.10 16/0 022-3956(75)90026-6.

28. Wang ZY, Zhang MY. Application of the Chinese Version of Mini-Mental State 
Examination (MMSE). Shanghai Archives Psychiatry. 1989;7(3):108–11.

29. Xiao SY, Yang DS. The Influence of Social Support on Physical and Mental 
Health. Chin Mental Health J. 1987;(04):183–7.

30. Overall JE, Gorham DR. The Brief Psychiatric Rating Scale. Psychol Rep. 
1962;10:799–812. https:/ /doi.or g/10.24 66/p r0.1962.10.3.799.

31. Kline RB. Principles and practice of structural equation modeling. New York, 
NY: The Guilford Press; 1998.

32. Sun DD, Zeng DR. The difference between involuntary hospitalization and 
compulsory medical treatment in patients with mental disorder—while 
commenting on Doctor Chen Shaohui’s opinion. Evid Sci. 2014;22(3):373–7.

33. Fan XX. Muscle strength and neuroimaging studies on suicide risk in non-
elderly patients with major depressive disorder [Master’s thesis]. Kunming 
Medical University; 2021.

34. Jiang Y, Zhang T, Zhang MD, Xie XH, Tian YH, Wang K, et al. Apathy in mel-
ancholic depression and abnormal neural activity within the reward-related 
circuit. Behav Brain Res. 2023;444:114379.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 0 1 6 / j . b b r . 2 0 2 3 . 1 
1 4 3 7 9     .   

35. Bowie CR, Leung WW, Reichenberg A, McClure MM, Patterson TL, Heaton 
RK et al. Predicting schizophrenia patients’ real-world behavior with specific 
neuropsychological and functional capacity measures.Biol Psychiatry. 
2008;63(5):505–11. https:/ /doi.or g/10.10 16/j .biopsych.2007.05.022

36. Xin LM, Chen L, Yang FD, Yan F, Wang G, Fang YR, et al. Factors of suicide 
risk in major depressive disorder patients with melancholic features. J Clin 
Psychol. 2020;30(1):1–4.

37. Wang ZW, Peng DH, Liu XH, Wang Y, Chen J, Wu ZG, et al. Recommendations 
of clinical evaluation, diagnosis and treatment for patients of depression with 
melancholic or anhedonic features. J Clin Psychiatry. 2021;31(1):1–5.  h t t  p s : /  / d 
o  i .  o r g / 1 0 . 3 9 6 9 / j . i s s n . 1 0 0 5 - 3 2 2 0 . 2 0 2 1 . 0 1 . 0 0 1     .   

38. Villa J, Choi J, Kangas JL, Kaufmann CN, Harvey PD, Depp CA. Associations 
of suicidality with cognitive ability and cognitive insight in outpatients with 
Schizophrenia. Schizophr Res. 2018;192:340–4.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 0 1 6 / j . s c h r e 
s . 2 0 1 7 . 0 6 . 0 1 3     .   

39. Bornheimer LA, Wojtalik JA, Li J, Cobia D, Smith MJ. Suicidal ideation in first-
episode psychosis: Considerations for depression, positive symptoms, clinical 
insight, and cognition. Schizophr Res. 2021;228:298–304.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 
0 1 6 / j . s c h r e s . 2 0 2 0 . 1 2 . 0 2 5     .   

40. Lin C, Huang CM, Karim HT, Liu HL, Lee TM, Wu CW, et al. Greater white mat-
ter hyperintensities and the association with executive function in suicide 
attempters with late-life depression. Neurobiol Aging. 2021;103:60–7.  h t t  p s : /  / 
d o  i .  o r g / 1 0 . 1 0 1 6 / j . n e u r o b i o l a g i n g . 2 0 2 0 . 1 2 . 0 1 6     .   

41. Cha KS, Lee HS. The effects of ego-resilience, social support, and depression 
on suicidal ideation among the elderly in South Korea. J Women Aging. 
2018;30(5):444–59. https:/ /doi.or g/10.10 80/0 8952841.2017.1313023.

42. Wahab S, Chua TY, Razali R, Mat Saher Z, Zamzam IH, Bujang MA. Suicidal 
Behavior Among Elderly Inpatients: its Relation to Functional Disability and 
Pain. Psychol Res Behav Manag. 2022;15:737–50.  h t t  p s : /  / d o  i .  o r g / 1 0 . 2 1 4 7 / P R B 
M . S 3 4 1 7 6 8     . Published 2022 Mar 24.

43. Van Orden KA, Witte TK, Cukrowicz KC, Braithwaite SR, Selby EA, Joiner TE Jr. 
The interpersonal theory of suicide. Psychol Rev. 2010;117(2):575–600. https:/ 
/doi.or g/10.10 37/a 0018697.

44. Wang J, Xu J, Ma Z, Jia C, Wang G, Zhou L. The Mediating Role of Depressive 
Symptoms, Hopelessness, and Perceived Burden on the Association Between 
Pain Intensity and Late-Life Suicide in Rural China: A Case-Control Psychologi-
cal Autopsy Study. Front Psychiatry. 2021;12:779178.  h t t  p s : /  / d o  i .  o r g / 1 0 . 3 3 8 9 / f 
p s y t . 2 0 2 1 . 7 7 9 1 7 8     . 

45. Guo H, Zhong S, Yue Y, Gou NZ, Sun QL, Liang XX, et al. Self-Harm History, 
Anxiety-Depression, Severity of Disease, and Insight Are Significantly Associ-
ated With Suicide Risk in Forensic Psychiatric Inpatients of China. Front 
Psychiatry. 2021;12:706416. https:/ /doi.or g/10.33 89/f psyt.2021.706416.

46. Michaud L, Berva S, Ostertag L, et al. When to discharge and when to volun-
tary or compulsory hospitalize? Factors associated with treatment decision 
after self-harm. Psychiatry Res. 2022;317:114810.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 0 1 6 / j . p s y 
c h r e s . 2 0 2 2 . 1 1 4 8 1 0     .   

47. Levola J, Laine R, Pitkänen T. In-patient psychiatric care and non-substance-
related psychiatric diagnoses among individuals seeking treatment for 
alcohol and substance use disorders: associations with all-cause mortality 
and suicide. Br J Psychiatry. 2022;221(1):386–93.  h t t  p s : /  / d o  i .  o r g / 1 0 . 1 1 9 2 / b j p . 2 
0 2 2 . 2 0     .   

48. Jordan JT, McNiel DE. Perceived Coercion During Admission Into Psychiatric 
Hospitalization Increases Risk of Suicide Attempts After Discharge. Suicide 
Life Threat Behav. 2020;50(1):180–8. https:/ /doi.or g/10.11 11/s ltb.12560.

49. Wang J, Wang Z, Liu N, Liu C, Mao C, Dong L, et al. Random Forest Model in 
the Diagnosis of Dementia Patients with Normal Mini-Mental State Examina-
tion Scores. J Pers Med. 2022;12(1):37. https:/ /doi.or g/10.33 90/j pm12010037.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1176/appi.ajp.162.9.1588
https://doi.org/10.3969/j.issn.1003-9198.2001.01.002
https://www.who.int/news-room/fact-sheets/detail/suicide
https://www.who.int/news-room/fact-sheets/detail/suicide
https://view.officeapps.live.com/op/view
https://view.officeapps.live.com/op/view
https://doi.org/10.1016/j.encep.2018.09.010
https://doi.org/10.5498/wjp.v12.i1.187
https://doi.org/10.5498/wjp.v12.i1.187
https://doi.org/10.1038/s41572-019-0121-0
https://doi.org/10.1038/s41572-019-0121-0
https://doi.org/10.3390/ijerph15050928
https://doi.org/10.3390/ijerph15050928
https://doi.org/10.2147/CIA.S130670
https://doi.org/10.1016/j.jagp.2019.08.018
https://doi.org/10.1037/prj0000488
https://doi.org/10.1016/j.psychres.2014.07.046
https://doi.org/10.1016/j.psychres.2014.07.046
https://doi.org/10.1007/s11920-021-01268-2
https://doi.org/10.1111/j.1365-2850.2003.00721.x
https://doi.org/10.3969/j.issn.1672-0396.2011.03.005
https://doi.org/10.3969/j.issn.1672-0396.2011.03.005
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.2466/pr0.1962.10.3.799
https://doi.org/10.1016/j.bbr.2023.114379
https://doi.org/10.1016/j.bbr.2023.114379
https://doi.org/10.1016/j.biopsych.2007.05.022
https://doi.org/10.3969/j.issn.1005-3220.2021.01.001
https://doi.org/10.3969/j.issn.1005-3220.2021.01.001
https://doi.org/10.1016/j.schres.2017.06.013
https://doi.org/10.1016/j.schres.2017.06.013
https://doi.org/10.1016/j.schres.2020.12.025
https://doi.org/10.1016/j.schres.2020.12.025
https://doi.org/10.1016/j.neurobiolaging.2020.12.016
https://doi.org/10.1016/j.neurobiolaging.2020.12.016
https://doi.org/10.1080/08952841.2017.1313023
https://doi.org/10.2147/PRBM.S341768
https://doi.org/10.2147/PRBM.S341768
https://doi.org/10.1037/a0018697
https://doi.org/10.1037/a0018697
https://doi.org/10.3389/fpsyt.2021.779178
https://doi.org/10.3389/fpsyt.2021.779178
https://doi.org/10.3389/fpsyt.2021.706416
https://doi.org/10.1016/j.psychres.2022.114810
https://doi.org/10.1016/j.psychres.2022.114810
https://doi.org/10.1192/bjp.2022.20
https://doi.org/10.1192/bjp.2022.20
https://doi.org/10.3390/jpm12010037

	Factors associated with a high level of suicide risk among patients with late-life depression: a cross-sectional study from a tertiary psychiatric hospital in Guangzhou China
	Abstract
	Introduction
	Materials and methods
	Study design and participants
	Questionnaire
	General information
	Nurses’ Global Assessment of Suicide Risk (NGASR)
	Mini-mental state examination (MMSE)
	Social Support Rating Scale (SSRS)
	Brief psychiatric rating scale (BPRS)


	Data collection
	Statistical analysis
	Results
	Normality test results
	Demographic and clinical characteristics
	NGASR scores in LLD participants with different characteristics
	Univariate linear regression analysis of suicide risk influencing factors in LLD participants
	Multiple linear regression analysis of suicide risk influencing factors in LLD participants

	Discussion
	Conclusion
	References


