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Abstract

Background: Bipolar disorder is associated with a
high prevalence of suicidal ideation, and comorbid anxi-
ety may further increase suicide risk. The psychological
mechanisms linking anxiety to suicidal ideation, especially
the roles of social support and self-esteem, remain unclear.
This study constructed a chain mediation model to examine
how anxiety, social support and self-esteem relate to suici-
dal ideation in patients with bipolar disorder.

Methods: From March 2022 to May 2023, 450 inpa-
tients with bipolar disorder were recruited from six hospi-
tals in Anhui Province. Standardised scales assessed anxi-
ety, social support, self-esteem and suicidal ideation. Pear-
son correlation examined associations between variables,
binary logistic regression identified factors associated with
suicidal ideation, and Hayes’ PROCESS macro tested the
chain mediation model.

Results: Logistic regression showed that higher anxi-
ety increased the odds of suicidal ideation, whereas higher
social support and self-esteem reduced the odds. Suicidal
ideation was positively correlated with anxiety and nega-
tively correlated with social support and self-esteem, and
mediation analysis demonstrated a significant direct effect
of anxiety and significant independent and chain mediating
effects of social support and self-esteem (all p < 0.001).
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Conclusions: Anxiety is related to suicidal ideation in
patients with bipolar disorder both directly and indirectly
through reduced social support and self-esteem. The in-
direct pathway via self-esteem showed the largest effect,
underscoring the need to enhance social support and self-
esteem in suicide prevention for this population.
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Introduction

Bipolar disorder (BD) is a chronic mental illness char-
acterised by alternating or mixed episodes of mania or hy-
pomania and depression [1]. About 30% of people with BD
attempt suicide [2]. Suicide usually occurs in three stages:
ideation, attempt and action [3]. Suicidal ideation is a pre-
cursor to suicidal behaviour and the first step of such be-
haviour [4]. It is also the top five most effective predictors
of future suicide deaths [5] and plays a predictive role in
suicide attempts.

Anxiety symptoms are highly prevalent in BD (life-
time prevalence ~42.7%) [6]. Given that anxiety often co-
exists with BD and is clinically linked to increased distress,
we examined whether this co-occurrence relates to elevated
suicidal ideation and attempts in BD compared with non-
BD populations. On this basis, we hypothesise that anxiety
positively predicts suicidal ideation in hospitalised patients
with BD.

Suicidal ideation in patients with BD results from
the interaction of complex physiological and socio-
psychological factors. In patients with depression, height-
ened anxiety symptoms correlate with a deteriorated sui-
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cide experience. One study demonstrated that depression
and anxiety are significantly and positively related to the
incidence of non-suicidal self-injury [7]. A survey inves-
tigating mental health trends among Norwegian students
from 2010 to 2023 revealed a significant increase in psy-
chological distress and suicidal ideation [8], which may
be due to the fact that students face stressors such as aca-
demic pressure, financial insecurity and social disconnec-
tion [9]. Patients with BD commonly have comorbid anx-
iety symptoms, and the occurrence of non-suicidal self-
injury is closely related to anxiety symptoms [10]. There-
fore, this study proposes Hypothesis 1: Anxiety positively
predicts suicidal ideation in hospitalised patients with BD.

Social support refers to the perceived or tangible as-
sistance provided by an individual’s social network, which
includes emotional and informational support [11]. It plays
an important role in reducing suicidal ideation in people
with BD. Studies have shown that high social support cor-
responds to a reduced likelihood of suicidal ideation in
women [12], and perceived social support serves as a cru-
cial mediator between expressive suppression and suicidal
ideation [13]. Therefore, this study proposes Hypothesis 2:
The degree of social support plays a mediating role between
anxiety symptoms and suicidal ideation.

Self-esteem is an individual’s overall positive evalu-
ation of the self [14] and is a protective factor for mental
health. An international study showed that low self-esteem
is directly related to depression and suicidal ideation [15].
The stigmatisation of patients with BD leads to low self-
esteem [16]. This diminished self-esteem may be associ-
ated with loss of confidence in life, poor adaptability to the
environment and suicidal ideation. Thus, this study pro-
poses Hypothesis 3: Self-esteem plays a mediating role be-
tween anxiety and suicidal ideation in hospitalised patients
with BD.

Social support and self-esteem influence each other.
The higher a person’s perceived social support, the higher
their self-esteem [17]. People with high self-esteem are
more effective in establishing and maintaining social rela-
tionships and may receive more social support than those
with low self-esteem [18]. This study proposes Hypothe-
sis 4: Self-esteem and social support play a cascading me-
diating role between anxiety and suicidal ideation in hos-
pitalised patients with BD. Grounded in connectedness-to-
self-worth processes, we specified the a priori chain as fol-
lows: ‘anxiety — diminished perceived social support —
corresponds to reduced self-esteem — increased suicidal
ideation’. In BD, perceived social connectedness is theo-
rised to underpin self-worth, thereby placing social support
ahead of self-esteem in the chain. We recognise potential
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bidirectionality (e.g., low self-esteem may inhibit social be-
haviour and diminish perceived support); given the cross-
sectional design, the chain reflects theory-consistent order-
ing rather than a causal claim. On the basis of the above
background and hypothesis, the early identification of sui-
cidal ideation must be strengthened in patients with BD.
Therefore, this study, based on the guidance of the Bipolar
Suicide Model (BSM) [19], explores the interplay of anxi-
ety, social support, self-esteem and suicidal ideation in hos-
pitalised patients with BD and reveals its underlying mech-
anism by developing a chain mediation model. This study
is based on the BSM, which defines suicidality as the result
of the interaction of threat/entrapment assessments, cogni-
tive vulnerability and ‘rescue’ factors. Within this frame-
work, anxiety heightens danger assessment, self-esteem re-
flects resilience to appraisal and perceived social support
measures connectedness/rescue that mitigates the progres-
sion from conceptualisation to action. Accordingly, we hy-
pothesised that anxiety would be positively associated with
suicidal ideation, with perceived social support and self-
esteem serving as partial, and potentially, serial mediators
of this relationship. The prevention of suicide in patients
with BD has important practical implications and can pro-
vide theoretical support and decision-making guidance for
relevant clinical departments.

All variables included in this study are included in the
BSM framework, and no additional constructs have been in-
troduced. Within this model, anxiety and suicidal ideation
are categorised as emotional components, self-esteem is
treated as a coping strategy and social support is considered
part of the rescue system.

Method
Study Samples

This is a cross-sectional study. From March 2022 to
May 2023, patients with BD hospitalised in Hefei Fourth
People’s Hospital, Lu’an Second People’s Hospital, An-
qing Sixth People’s Hospital, Huangshan Second People’s
Hospital, Xuancheng Fourth People’s Hospital and Feidong
County Third People’s Hospital were selected as research
subjects by convenient sampling. The inclusion criteria
were as follows: (1) fulfilment of the diagnostic criteria
for BD according to the International Classification of Dis-
eases and Related Health Problems, Tenth Edition (ICD-
10); (2) adherence to a stable regimen of antipsychotics
and/or mood stabilisers for >4 weeks without dose change
>25%, and clinically stable/remitted as defined by a Clin-
ical Global Impression—Severity (CGI-S) <3 at enrolment,
maintained for the preceding 4 weeks, with no ICD-10
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current manic/hypomanic/depressive episode recorded [20]
(Note: HAMA was collected as a study variable and not
used to define stability.); (3) age between 18 and 65 years,
regardless of gender; (4) patients with at least a primary
school education and with sufficient reading and compre-
hension skills to complete the scale assessment required for
the study; and (5) informed consent to participate in the
study and to accept the relevant assessments, requiring the
signature of the patient or legal guardian. The exclusion
criteria were as follows: (1) patients with neurological dis-
eases, other mental illnesses or substance dependence; and
(2) patients unable to complete the measurement of various
scales for other reasons. We restricted inclusion to med-
icated patients in stable or remission phases (>4 weeks)
to ensure reliable self-reporting across multiple scales and
minimise the confounding effects of acute mood symptoms
or medication initiation. Acute-phase or drug-naive pa-
tients were excluded because their unstable clinical status
and high symptom burden would compromise assessment
validity and ethical feasibility in this cross-sectional survey.

This multi-centre study was conducted in accordance
with the Declaration of Helsinki and received ethical ap-
proval from the Institutional Review Board of Anhui Men-
tal Health Center (Ref: HFSY-IRB-PJ-LY [2021003]),
which served as the central ethics committee overseeing all
participating institutions. Additionally, each collaborating
hospital’s ethics committee provided local approval Sup-
plementary Material (Supplementary Table 1). All par-
ticipants or their legal guardians provided written informed
consent.

Sample Size Calculation

Our primary analysis was a serial mediation spec-
ified as an observed-variable path model equivalent to
PROCESS Model 6, implemented using Hayes’ PRO-
CESS macro (Model 6; www.processmacro.org) in IBM
SPSS Statistics (version 26.0, IBM Corp., Armonk, NY,
USA).We conducted an a priori Monte Carlo simulation
(Mplus v8.0; 20,000 replications) using small-to-moderate
path coefficients (a/b paths =~ 0.20-0.25), yielding an ex-
pected total indirect effect =~ 0.10. At Cronbach’s a=0.05,
the minimum sample size to achieve >80% power was N
= 280. Allowing ~7% attrition, the target N = 300; we ul-
timately enrolled N = 450, exceeding the target. As a con-
servative cross-check, a simple ‘>20 observations per free
path coefficient” heuristic yields ~ 240, which was also sur-
passed by our achieved N.
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Data Collection

General Questionnaire: The team designed the ques-
tionnaire based on the literature review, including gender,
age, religious belief, marital status, education, family in-
come, place of residence, course of illness, family history
and presence of suicidal factors. The following standard-
ised instruments were used:

(1) Suicidal Ideation Self-Rating Scale (SIOSS). De-
veloped by Xia and Wang [21], the SIOSS comprises 26
items across four dimensions: hopelessness, optimism,
sleep disturbance and concealment. The Chinese version
demonstrated good internal consistency (Cronbach’s a =
0.79) in clinical samples. The SIOSS had a Cronbach’s o of
0.80, which was consistent with reliability indices reported
in similar Chinese clinical samples. Items were scored 0/1,
with higher totals indicating greater suicidal ideation. For
binary analyses, presence of suicidal ideation was defined
as SIOSS total >12 and concealment subscale <4; records
with concealment >4 were considered invalid according to
the scale manual and excluded from the binary outcome.
The continuous SIOSS total was used in correlation and me-
diation analyses.

(2) Hamilton Anxiety Rating Scale (HAMA). In this
study, we employed the Chinese version of the HAMA
translated and culturally adapted by Wang et al. [22]
(1993). This 14-item scale assesses somatic and psy-
chic anxiety. Validation in Chinese psychiatric inpatients
yielded a Cronbach’s a of 0.91. In the present sample,
Cronbach’s a was found to be approximately 0.86, consis-
tent with previous findings in Chinese psychiatric popula-
tions, indicating good internal consistency.

(3) Rosenberg Self-Esteem Scale (SES) [23]. We used
the Chinese adaptation of the Rosenberg SES by Ji and Yu
(2005), consisting of 10 items rated on a 4-point Likert scale
(with six reverse-scored items). The Chinese version has
shown acceptable reliability (Cronbach’s o = 0.81) in ado-
lescent populations. The internal consistency of the SES in
this sample was acceptable, with Cronbach’s o was deter-
mined to be 0.90, comparable to other Chinese psychiatric
cohorts.

(4) Social Support Rating Scale (SSRS) [24]. Devel-
oped by Xiao [24], the SSRS contains 10 items covering
three dimensions: subjective support, objective support and
support utilisation. It has demonstrated satisfactory internal
consistency (Cronbach’s a = 0.82) in Chinese community
samples. Cronbach’s « in this study was found to be 0.83, in
line with prior research on Chinese psychiatric outpatients,
demonstrating satisfactory reliability.
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Survey Methods and Quality Control

This study used face-to-face interviews to collect data.
All investigators followed a unified SOP and scripted inter-
view manual; they received centralised training and certifi-
cation (post-test >90%, inter-rater ICC >0.80). Standard-
isation included version-controlled materials, randomised
scale order and EpiData eCRFs with range/logic checks; a
coordinating centre maintained a site query log with a72-
hour resolution to minimise collection bias.

All sites followed a unified SOP and rater manual. In-
vestigators underwent centralised training and certification
(post-test >90% and inter-rater reliability ICC >0.80), with
quarterly refreshers. A coordinating centre held weekly
calls, maintained a site query log with a 72-hour resolution
and supervised EpiData eCRFs with range checks, dual en-
try and audit trails. High-risk findings triggered immediate
senior review and adherence to IRB-compliant reporting.

Statistical Methods

Chain mediation was assessed using an observed-
variable path model equivalent to PROCESS Model 6, em-
ploying bias-corrected bootstrap (5000 resamples) for the
inference of indirect effects. Epidata software (version 3.1;
EpiData Association, Odense, Denmark; www.epidata.dk)
was used for data entry. IBM SPSS Statistics (version 24.0;
IBM Corp., Armonk, NY, USA) was used for the statisti-
cal analysis of the subjects’ general and clinical data. Vari-
ables adhering to a normal distribution were presented as
mean £+ SD and compared by independent-samples ¢-test
or one-way ANOVA, as appropriate. Variables with non-
normal distribution were reported as median (interquar-
tile range) and compared between two groups using the
Mann—Whitney U test or among multiple groups using the
Kruskal-Wallis H test. Count data were expressed as fre-
quencies and percentages, and the chi-squared test was used
for comparison between groups. Binary logistic regres-
sion was used to analyse the factors influencing suicidal
ideation in patients with BD. All variables with significant
differences in univariate analysis were incorporated into the
regression model. In addition, variables considered clin-
ically relevant or theoretically important were retained in
the model to control for potential confounders, regardless
of their statistical significance. Pearson correlation analy-
sis was performed to analyse the relationship between the
scores of each scale. The PROCESS programme developed
by Hayes was used to test for chain mediation effects. The
treatment variables were initially standardised, and Model
6 in PROCESS 3.4 was used to test the value of the chain
mediation effect of social support and self-esteem between
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anxiety symptoms and suicidal ideation. The bias-corrected
percentile bootstrap method (5000 repeated samples) was
used to test the above pathways. p < 0.05 was considered
statistically significant.

In multivariable logistic regression, we included
variables associated with suicidal ideation at p < 0.10
in univariate analyses, along with predetermined clini-
cal/psychological covariates (anxiety, perceived social sup-
port and self-esteem). Employment/education status was
dummy coded with “employed/enrolled” as the reference
group and “leave-of-absence/break™ as the exposure cate-
gory. The binary outcome (suicidal ideation: yes/no) for lo-
gistic regression was constructed using the aforementioned
SIOSS criteria (total >12 with concealment <4; conceal-
ment >4 treated as invalid and excluded). To mitigate com-
mon method bias (CMB), we implemented procedural con-
trols (anonymity, standardised instructions and randomised
scale order) and conducted Harman’s single-factor test; the
first unrotated factor accounted for <40% of the total vari-
ance, indicating no serious CMB.

Results
Basic Information of the Survey Subjects

Among the 450 patients, 155 (34.44%) exhibited sui-
cidal ideation, including 275 males and 175 females. The
age range was from 18 years old to 65 years old, with an
average age of 35.2 4+ 12.0. The mean HAMA score was
18.54 + 3.02, the mean SSRS score was 33.43 + 8.93, the
mean SES score was 29.57 + 5.57 and the mean SIOSS
score was 13.06 + 3.49.

Univariate Analysis of Suicidal Ideation

Significant differences were observed between the
groups in terms of gender, age, employment/education sta-
tus, history of suicide or self-harm, presence of suicidal trig-
gers, HAMA score, SSRS score and SES score (p < 0.05).
Further details are presented in Table 1.

Pearson Correlation Analysis

The results of correlation analysis indicated a signifi-
cant positive correlation between the SIOSS score and the
HAMA score, as well as a significant negative correlation
between the SIOSS score and the SSRS and SES scores.
Further details are presented in Table 2.
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Table 1. Single-factor analysis of suicidal ideation.

Suicidal ideation

Content of the survey X2/t value p value
No (n=295) Yes (n = 155)
Sex 60.092 <0.001
Male 219 (79.6) 56 (20.4)
Female 76 (43.4) 99 (56.6)
Age (years) 37.12 £12.05 3147 £11.35 4.821 <0.001
Religion 0.362 0.547
Yes 84 (67.7) 40 (32.3)
No 211 (64.7) 115 (35.3)
Marital status 3.832 0.429
Unmarried 155 (68.6) 71 (31.4)
Married without children 22 (59.5) 15 (40.5)
Married with children 93 (64.6) 51 (35.4)
Divorced 21(55.3) 17 (44.7)
Widowed 4 (80.0) 1(20.0)
Educational attainment 0.830 0.842
Primary school 29 (64.4) 16 (35.6)
Junior high school 74 (63.8) 42 (36.2)
High school or junior college 94 (68.6) 43 (31.4)
College or above 98 (64.5) 54 (35.5)
Household Income 3.509 0.320
<30,000 74 (59.7) 50 (40.3)
30-50 thousand 89 (67.9) 42 (32.1)
50,000-100,000 70 (64.8) 38 (35.2)
More than 100,000 62 (71.3) 25 (28.7)
Employment/Education 7.670 0.006
Yes 168 (71.5) 67 (28.5)
No 127 (59.1) 88 (40.9)
Place of residence 0.7911 0.374
Urban 98 (62.8) 58(37.2)
Rural 197 (67.0) 97 (33.0)
Family history 0.000 0.995
None 257 (65.6) 135 (34.4)
Yes 38 (65.5) 20 (34.5)
History of suicide and self-injury 11.781 0.001
None 268 (68.5) 123 (31.5)
Yes 27 (45.8) 32(54.2)
Suicide triggers 5.573 0.018
None 279 (67.1) 137 (32.9)
Yes 16 (47.1) 18 (52.9)
HAMA total score 13.66 £+ 3.40 27.83 £2.12 47.269 <0.001
SSRS total score 35.52 £8.79 2945+ 7.79 7.228 <0.001
SES total score 30.82 £ 5.08 27.18 £5.72 6.894 <0.001
SIOSS total score 9.65 £+ 3.30 19.55 £3.82 28.615 <0.001

Note: Employment/education status coded dichotomously: ‘Yes’ = employed or actively enrolled; ‘No’
(reference) = unemployed, discontinued schooling, or on leave/school break (inactive).

Suicide triggers: “Yes’ = major life-change events within 6 months; ‘No’ (reference) = no such events.
Suicidal ideation (binary) defined by SIOSS total >12 with concealment <4; concealment >4 deemed
invalid.

Abbreviations: HAMA, Hamilton Anxiety Rating Scale; SSRS, Social Support Rating Scale; SES, Self-
Esteem Scale; SIOSS, Suicidal Ideation Self-Rating Scale.
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Social support

0.303*

Self-esteem

(SSRS)

(SES)

Suicidal ideation

Anxiety
(HAMA)

0.610*

(SIOSS)

Fig. 1. Chain mediation model of social support and self-esteem between anxiety and suicidal ideation in patients with bipolar
disorder. *p < 0.05. SSRS, Social Support Rating Scale; SES, Self-Esteem Scale; SIOSS, Suicidal Ideation Self-Rating Scale; HAMA,

Hamilton Anxiety Rating Scale.

Table 2. Correlation analysis results of HAMA, SSRS, SES
and SIOSS in patients with bipolar disorder (r value).

Variables ~HAMA SSRS SES SIOSS
HAMA 1.000 - - -
SSRS -0.202¢ 1.000 - -
SES —0.378¢ 0.387¢ 1.000 -
SIOSS 0.329¢  -0.323* -0.310¢ 1.000

Note: Pearson r (two-tailed). ¢ p < 0.05.

Abbreviations: HAMA, Hamilton Anxiety Rating Scale; SSRS,
Social Support Rating Scale; SES, Self-Esteem Scale; SIOSS, Sui-
cidal Ideation Self-Rating Scale.

Regression Analysis of Factors Influencing Suicidal
Ideation

Binary logistic regression analysis was conducted
with the presence or absence of suicidal ideation (coded
as 1 for suicidal ideation and O for no suicidal ideation) as
the dependent variable and the variables exhibiting differ-
ences in general data and scale scores as the independent
variables. Employment/education status was coded as a di-
chotomous variable: participants were classified as ‘Yes’
if they were employed or enrolled in school immediately
prior to hospital admission, and ‘No’ (reference category) if
they were unemployed at home or had discontinued school-
ing. Suicide triggers were similarly coded dichotomously:
“Yes’ indicates presence of major life-change events within
the six months before admission, and ‘No’ (reference cate-
gory) indicates absence of such events. This coding mirrors
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approaches used in prior suicide risk research on socioeco-
nomic factors. Suicide precipitants were defined based on
the SRRS, with major life-changing events occurring within
the six months before admission serving as reference for
precipitating stressors. The results demonstrated that gen-
der, age, disease course, anxiety, social support and self-
esteem were significant predictors of suicidal ideation in
patients with BD (p < 0.05), as illustrated in Table 3. Al-
though employment/education status, history of suicide and
self-injury and suicide triggers did not reach statistical sig-
nificance in the regression model (p > 0.05), they were re-
tained because of theoretical assumptions and clinical con-
siderations. This approach was adopted to adequately con-
trol for potential confounding factors and enhance the ro-
bustness and generalisability of the findings. Although em-
ployment/education status showed a significant crude as-
sociation with suicidal ideation in univariate analysis (Ta-
ble 1), this effect diminished and was no longer significant
after adjusting for anxiety, perceived social support, self-
esteem and other covariates (Table 3; p = 0.560). This pat-
tern suggested that the bivariate association was largely ac-
counted for by the proximal psychological factors included
in the multivariable model.

Chain Mediation Test of Social Support and Self-esteem
Between Anxiety Symptoms and Suicidal Ideation in
Patients With Bipolar Disorder

To further explore the relationship among anxiety, so-
cial support, self-esteem and suicidal ideation, the present
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Table 3. Regression analysis of factors influencing suicidal ideation in patients with bipolar disorder (Reference categories

indicated in parentheses).

Independent variable SE B Exp(B) (95% CI) p-value
Gender 0.269 1.831 6.238 (3.684, 10.565)  <0.001
Age 0.013  -0.059  0.943 (0.919, 0.967) <0.001
Employment/education 0.256 0.149 1.161 (0.703, 1.917) 0.560
Disease duration 0.016  0.047 1.048 (1.015, 1.082) 0.004
History of suicide self-injury ~ 0.421 0.616 1.851 (0.811, 4.223) 0.144
Suicide triggers 0.510 —0.444  0.641(0.236, 1.743) 0.384
HAMA total score 0.016  0.058 1.060 (1.026, 1.060) <0.001
SSRS total score 0.016 -0.075  0.928 (0.899, 0.957) <0.001
SES total score 0.028 -0.105  0.901 (0.852, 0.952) <0.001

Note: Employment/education status: reference group is ‘No’ (unemployed at home or
discontinued schooling).

Suicide triggers: reference group is ‘No’ (no major life-change events within 6 months
prior to admission).

Suicidal ideation (binary) defined by SIOSS total >12 with concealment <4; conceal-
ment >4 deemed invalid.

Abbreviations: HAMA, Hamilton Anxiety Rating Scale; SSRS, Social Support Rating
Scale; SES, Self-Esteem Scale; SE, Standard Error; CI, Confidence Interval.

Table 4. Chain mediation model analysis.

Regression equation* Overall fit index Significance Model
Outcome variable Predictive variable R? Adjusted R2  Fvalue Bvalue tvalue p value SE Coefficients
Social support Anxiety 0.055 0.042 4302 -0.180  —3.727  <0.01  0.051 —-0.191
Self-esteem Anxiety 0.309 0.298 28211  -0274 -6.528 <0.01  0.028 —-0.181
Social support 0.303 7.455 <0.01  0.025 0.189
Suicidal ideation Anxiety 0.411 0.403 51.533 0.610 15.736  <0.01  0.023 0.359
Suicidal ideation Anxiety 0.557 0.548 69.178 0.459 13.008 <0.01  0.021 0.274
Social support -0.152  —4.381 <0.01 0.02 —0.086
Self-esteem -0.347  -9.093 <0.01 0.035 -0.314

Corrected for age, gender, employment/education status (ref: No), history of suicide self-injury and suicide triggers (ref: No).

*: Regression equations are based on Hayes’ PROCESS macro Model 6 (observed-variable path analysis for chain mediation). All predictor

variables were standardized before analysis.
Abbreviations: SE, Standard Error.

study employed chain mediation modelling analysis (Ta-
ble 4). The schematic of the mediating effect model is
shown in Fig. 1. After correcting for potential confounders
such as age, gender, employment/education status, his-
tory of suicidal self-injury and suicidal triggers, the results
showed that anxiety had a direct positive effect on suicidal
ideation (5 = 0.601, t = 15.736, p < 0.01), whereas anxi-
ety was indirectly associated with suicidal ideation through
social support and self-esteem.

Mediation Effect Test

Mediated effect analysis showed that the total effect
of anxiety on suicidal ideation was 0.359, of which 76.32%
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was a direct effect (8 = 0.274, t = 13.008, p < 0.01) and
23.68% was a mediated effect (Table 5). The mediating ef-
fect was further decomposed into three paths: path 1 (anx-
iety — social support — suicidal ideation) accounted for
4.46% (5 =10.016, Boot 95% CI: 0.011-0.047), path 2 (anx-
iety — self-esteem — suicidal ideation) accounted for
15.88% (8 = 0.057, Boot 95% CI: 0.016—0.133) and path
3 (anxiety — social support — self-esteem — suicidal
ideation) accounted for 3.34% (/5 = 0.012, Boot 95% CI:
0.008—0.031). Notably, the chained path (Path 3) accounted
for only 3.34% of the total effect (8 = 0.012), indicating a
statistically detectable yet small magnitude compared with
the independent self-esteem path (15.88%). Given the ab-
sence of a consensus on a minimal clinically significant pro-
portion for indirect effects and the lack of a pre-specified
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Table 5. Chain-mediated model paths and effect sizes.

Effect Path Effect value  Boot standard error Boot 9% CI— Boot 95% C1 Proportion of effect
lower limit upper limit

Total effect 0.359 0.023 0.314 0.404 100.00%
Direct effect 0.274 0.021 0.233 0.316 76.32%
Mediating effect ~ Total mediating effect 0.085 23.68%

Path 1 0.016 0.009 0.011 0.047 4.46%

Path 2 0.057 0.019 0.016 0.133 15.88%

Path 3 0.012 0.006 0.008 0.031 3.34%

Path 1: Anxiety — Social support — Suicidal ideation;
Path 2: Anxiety — Self-esteem — Suicidal ideation;

Path 3: Anxiety — Social support — Self-esteem — Suicidal ideation.

Proportion of effect = indirect (or direct) effect divided by the total effect (0.359). Path-specific proportions indicate statistical magnitude

rather than clinical thresholds. Given that Path 3 proportion was 3.34% (8 = 0.012), it should be interpreted as small; clinical relevance

requires replication.

Abbreviations: CI, Confidence Interval.

criterion in our protocol, we interpret the chained path as
complementary rather than central to the overall pattern.
These results suggested that anxiety not only directly in-
creased suicidal ideation but also indirectly increased the
risk of suicidal ideation by decreasing social support and
self-esteem.

Discussion

In this study, the detection rate of suicidal ideation
among inpatients with BD was 34.44%. This rate was
broadly consistent with international reports on BD samples
(e.g. prevalence ~36% of youth reported suicidal ideation
with BD [25]; pooled prevalence ~44%—48% by sex [26]).
This high detection rate not only reflects the serious mental
health problems faced by patients with BD but also high-
lights the burden they face. The study also found that sui-
cidal ideation in people with BD is influenced by many
factors, including the patient’s age, gender, level of edu-
cation, history of suicide and self-harm and suicide trig-
gers. Single-factor analysis of the general information sheet
showed that the incidence of suicidal ideation was signif-
icantly higher among female patients and those on holi-
day/study than among male patients and those engaged in
work/study. In addition, factors such as patients’ anxiety
level, social support and self-esteem were significantly re-
lated to suicidal ideation. Further chain mediation analy-
sis showed that anxiety symptoms may be directly associ-
ated with patients’ suicidal ideation, as well as with suici-
dal ideation through social support and self-esteem. Anxi-
ety symptoms were also associated with suicidal ideation
through the chain mediation effect of social support and
self-esteem, indicating that all three hypotheses in this study

are valid. From a clinical standpoint, the indirect associa-
tion via self-esteem (Path 2: 15.88%) was the most sub-
stantial among the indirect paths and therefore more rele-
vant for treatment planning, whereas the chained path (Path
3: 3.34%) should be viewed as having limited significance
and primarily hypothesis generation. Accordingly, inter-
ventions prioritising self-esteem may yield enhanced clin-
ical value in BD populations. Targeted approaches in-
clude the integration of structured self-esteem modules into
cognitive—behavioural therapy, strength-based behavioural
activation and stigma-reduction psychoeducation, comple-
mented by support-enhancing strategies (e.g. family psy-
choeducation or peer support) and routine anxiety manage-
ment. These priorities were aligned with the observed mag-
nitude pattern of indirect paths (Path 2 > Path 1 > Path 3).

In multivariable models, female gender, young age
and prolonged disease duration remained independently as-
sociated with suicidal ideation. Female predominance may
reflect a heightened burden of anxiety and responsiveness
to interpersonal stress in BD. Young age likely signifies in-
creased impulsivity/affective instability early in the illness.
A long duration may encompass cumulative episodes and
lingering symptoms. Education level and prior suicide/self-
harm were not independent after adjustment, suggesting
that their effects partly functioned through anxiety, self-
esteem and social support pathways. However, a history of
self-harm remains a clinically significant risk marker that
warrants regular screening.

The results of mediation analysis showed that anxi-
ety symptoms can directly predict suicidal ideation. The
severity of anxiety symptoms was positively correlated with
the intensity of suicidal ideation. Anxiety significantly in-
fluences suicidal ideation, which is a serious clinical prob-
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lem in patients with BD. Comorbid anxiety symptoms are
very common in people with BD. Almost all anxiety symp-
toms increase the risk of suicide [27]. The proportion
of comorbid anxiety symptoms is high. Patients experi-
ence increased perceived distress and frustration, frequently
accompanied with elevated suicidal ideation and attempts
[28,29].

Anxiety influences suicidal ideation by inducing so-
cial support. Social support is negatively correlated with
anxiety symptoms and suicidal ideation; specifically, an in-
crease in social support corresponds to a reduction in anxi-
ety symptoms [30] and a diminished prevalence of suicidal
ideation. This was consistent with prior research demon-
strating that social support acts as a protective factor against
suicidal ideation in patients with cancer [31]. Our chain me-
diation analysis showed that anxiety was negatively associ-
ated with the level of social support, which partially medi-
ated the relationship between anxiety and suicidal ideation.
Therefore, interventions targeting anxiety symptoms may
improve perceived social support, which corresponds to a
reduced likelihood of suicidal ideation in patients with BD.
This study showed no evidence for the reverse pathway (i.e.
social support influencing anxiety); thus, our discussion is
limited to the model-supported direction.

Self-esteem is another mediating variable in the rela-
tionship between anxiety and suicidal ideation in patients
with BD. This study found that self-esteem was negatively
correlated with suicidal ideation, which was consistent with
the findings of a previous study [32]. Low self-esteem
has been identified as a risk factor associated with anxi-
ety [33]. As the symptoms of anxiety become pronounced,
self-esteem diminishes. People with low self-esteem fre-
quently struggle to acknowledge and define their identi-
ties, resulting in a diminished sense of agency and suicidal
ideation. The investigation into the mechanisms of anx-
iety and suicidal ideation revealed a chain mediation ef-
fect involving social support and self-esteem, which was
consistent with a previous study’s conclusions that social
support and self-esteem directly influence suicidal ideation
[34]. Terror Management Theory suggests that a deficiency
in social approval, alongside diminishing self-esteem, may
be correlated with depression, despair and a perception that
life lacks value, thereby increasing the risk of suicide [35].
Social support can activate an individual’s positive qual-
ities to adapt to maladaptive environments, improve self-
esteem and assist patients in managing social relationships.
Positive social ties can improve levels of social support,
thereby alleviating anxiety symptoms and reducing suici-
dal ideation. The degree of external family support and the
level of internal high self-esteem interact to diminish the
prevalence of suicidal ideation.
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Anxiety may reduce perceived social support through
behavioural and cognitive pathways: behaviourally, height-
ened anxiety often leads to social withdrawal and dimin-
ished help-seeking, thereby limiting opportunities for emo-
tional and instrumental support; cognitively, people with
social anxiety disorder may develop negative evaluation
expectations (e.g. ‘overestimating threats in situations’)
and struggle to handle ongoing social tasks (such as con-
versations), leading to missed important social cues [36].
Concurrently, anxiety diminishes self-esteem by amplify-
ing negative self-evaluations; persistent worry and rumina-
tion foster feelings of personal inadequacy and reduced self-
worth. At the neurobiological level, chronic anxiety is as-
sociated with dysregulation of the hypothalamic—pituitary—
adrenal (HPA) axis, and its severity is correlated with the
hyperactivation of relevant brain regions, including the
right inferior parietal lobe, the left ventrolateral prefrontal
cortex (during emotion processing tasks) and the left poste-
rior superior temporal sulcus and temporoparietal junction
(during emotional cognitive control tasks) [37], which is
linked to low self-esteem [38]. Consequently, diminished
social support and self-esteem significantly mediate the re-
lationship between anxiety [39] and suicidal ideation [40].

This study demonstrated that social support and self-
esteem modulate the relationship between anxiety and sui-
cidal ideation in hospitalised patients with BD. This find-
ing offers a novel perspective for healthcare professionals
and highlights the need for increased attention to patients’
emotional changes, especially in monitoring and address-
ing anxiety, promoting adequate social support from family
members and prioritising patient care. The diminished sig-
nificance for employment/education status after adjustment
was consistent with a distal-to-proximal pathway: aca-
demic/employment disruption may correspond to reduced
perceptions of social connectedness and self-worth while
exacerbating anxiety, thereby increasing suicidal ideation.
In our BSM-grounded framework, these proximal psycho-
logical dimensions account for a significant portion of the
variance associated with employment/education status in
univariate analyses.

The innovation of this study is its focus on inpatients
with BD who are at an elevated risk of suicide. From
the unique perspective of the chain-mediating role of so-
cial support and self-esteem, we aimed to reveal the rela-
tionship between different influencing factors to enhance
the specificity of the results and practical significance, pro-
viding a novel way of understanding the complexity of
suicidal ideation. The limitation of this study is its use
of a cross-sectional survey, so it was not able to follow
long-term changes in suicidal ideation in patients. To en-
hance understanding of the factors of suicidal ideation in
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patients with BD, to develop an accurate suicide risk pre-
diction model and to effectively manage those at risk, fu-
ture studies should use longitudinal follow-up survey meth-
ods. This will improve our understanding of changes in pa-
tients’ mental states and provide effective support to pre-
vent and correspond to reduced likelihood of suicidal be-
haviour. This multi-centre study had a relatively small
sample size, which limits the precision of estimates, par-
ticularly for subgroup analyses. Confirmation in large co-
horts is warranted. Another limitation of this study was
the exclusion of pharmacological treatment as a covariate
in the model construction process. Among patients with
BD, pharmacological treatment (such as mood stabilisers
and anti-anxiety drugs) is one of the core methods of clin-
ical intervention. During the follow-up period, this treat-
ment method may potentially compromise the assessment
results of suicidal ideation due to changes in the concentra-
tion of residual drugs in patients’ bodies. Future longitudi-
nal or cross-lagged studies in BD populations, with phar-
macological treatment included as a covariate, are needed
to elucidate the reciprocal effects of social support and self-
esteem. Additionally, given that most variables were self-
reported, residual CMB cannot be completely excluded;
accordingly, future studies using multi-source assessments
are warranted.

Conclusions

Social support and self-esteem play cascading mediat-
ing roles between anxiety and suicidal ideation in patients
with BD. In the future, by establishing a risk prediction
model for suicidal ideation in patients with BD, early as-
sessment, early identification and timely treatment of high-
risk suicidal individuals can be carried out to prevent and
control suicide incidents in a timely manner.
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