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between consultation themes and suicidal
ideation: a gender-stratified analysis
of Hangzhou Mental Health Hotline (2014-2023)
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Abstract

Background Suicide is a critical global public health issue that demands a better understanding of its complex
causes and effective interventions. This study examines data from the Hangzhou Mental Health Hotline (2014-2023)
to explore the relationship between consultation themes and suicidal ideation, with an emphasis on gender differ-
ences and how these associations changed during different phases of the COVID-19 pandemic.

Methods This retrospective analysis covers 128,245 calls to the hotline over a decade. Chi-square tests identified
differences in suicidal ideation across consultation themes and demographics. Multivariate logistic regression models
were used to examine the relationship between specific themes and suicidal ideation, adjusting for confounders. The
analysis was stratified by gender and pandemic phases to assess the interaction between gender and pandemic-
related changes.

Results The incidence of suicidal ideation was highest during the mid-pandemic phase (11.95%), compared

to the pre-pandemic (7.68%) and post-pandemic phases (10.66%). Additionally, the rate was slightly higher

among female callers (9.8%) than male callers (9.4%). Physical illness (OR = 4.70, 95% Cl: 3.71-5.91) had the strongest
association with suicidal ideation, followed by mental health issues (OR = 3.35, 95% Cl: 3.03-3.70). Compared to male
callers, female callers were more significantly affected by physical illness (OR = 6.86 vs. OR =3.71, p < 0.001) and men-
tal health issues (OR = 6.81 vs. OR = 2.11, p < 0.001). In the context of romantic relationship problems, female callers
had a higher likelihood of suicidal ideation (OR = 4.13 vs. OR = 1.88, p < 0.001). Similarly, marital and family issues were
more strongly associated with suicidal ideation in female callers (OR =4.58 vs. OR = 1.21, p < 0.001). During the global
COVID-19 pandemic, the association between suicidal ideation and consultation themes among male callers showed
a sharp upward trend, which eased after the pandemic. In contrast, the association among female callers gradually
accumulated and continued to worsen in the later stages of the pandemic.

Conclusion This study highlights the necessity of implementing gender-sensitive mental health interventions
tailored to different gender groups during and after global crises such as the COVID-19 pandemic, to safeguard public
mental health effectively.
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Introduction

Suicide is a complex and multifactorial global public
health issue. According to the World Health Organiza-
tion, approximately 700,000 people die by suicide each
year, making it the second leading cause of death among
individuals aged 15 to 29 globally [1]. In China, there are
about 100,000 suicide deaths per year [2]. Suicidal behav-
ior not only brings immense pain and loss to individuals
and their families but also imposes a heavy burden on
society and healthcare systems. Globally, the economic
losses resulting from suicide are estimated to amount to
hundreds of billions of dollars annually. In the United
States, the economic cost of suicide and suicide attempts
was estimated at 93.3 billion dollars in 2013 [3], and in
Australia, the economic cost of suicide was approxi-
mately 1.7 billion dollars in 2014 [4]. Therefore, suicide
prevention has become a top priority in global public
health.

Mental health hotlines are an important means of
crisis intervention, providing immediate support and
assistance to individuals at risk of suicide and reducing
the likelihood of its occurrence [5]. Research has shown
that hotline services play a significant role in identifying
suicidal ideation, offering emotional support, and guid-
ing professional interventions [6]. For example, a study
on the U.S. National Suicide Prevention Lifeline found
that 46.5% of callers with suicidal tendencies reported a
reduction in suicidal ideation by the end of the call, and
43.1% experienced relief from psychological distress [7].
Suicidal ideation is considered one of the strongest pre-
dictors of future suicide attempts and is closely associated
with various psychological and social factors [8]. There-
fore, timely identification and intervention of callers’ sui-
cidal ideation are crucial for preventing suicidal behavior.
However, there is still a lack of systematic research on the
relationships among caller characteristics, consultation
themes, and suicidal ideation in hotline services, espe-
cially regarding dynamic changes across different genders
and time periods.

Since the onset of the COVID-19 pandemic, mental
health issues have significantly increased worldwide.
Factors such as social isolation, economic pressure,
and health anxiety resulting from the pandemic have
led to a rise in anxiety, depression, and suicidal idea-
tion [9, 10]. According to a World Health Organization
report, the global prevalence of anxiety and depres-
sion increased by more than 25% during the COVID-
19 pandemic [11]. In China, a study involving 52,730
participants found that 35% of respondents reported
psychological distress [12]. Against this backdrop, the
role of mental health hotlines has become increas-
ingly prominent.In Shanghai, mental health hotlines
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experienced a 79% increase in call volume during the
lockdown period [13], with calls primarily concerning
issues such as anxiety, fear, and suicidal ideation [14,
15]. Additionally, mental health hotlines in other coun-
tries reported similar trends, with callers mainly con-
cerned about pandemic-related psychological stress
and suicide risk [16, 17]. Multiple studies have found
that the deterioration of mental health during the
pandemic may persist into the post-pandemic period,
potentially leading to long-term public health chal-
lenges [18, 19]. However, research on the long-term
impact of the COVID-19 pandemic on suicidal ideation
at different stages, as well as the dynamic changes in
related risk factors, remains limited.

Previous studies have indicated that factors such as
physical illness, mental health issues, and family rela-
tionships are significantly associated with suicidal
ideation. For example, the risk of suicidal ideation sig-
nificantly increases in patients with chronic diseases
due to the dual pressures of physical and psychological
stress [20, 21]. Family conflicts and lack of social sup-
port are considered important predictors of suicide
risk [22, 23]; Furthermore, gender differences play a
crucial role in the incidence and manifestation of sui-
cidal behaviors. Globally, male suicide mortality rates
are usually 2 to 4 times higher than those of females
[1], while females report higher rates of suicidal idea-
tion and suicide attempts [24]. However, the changes
in these associations during different stages of the
COVID-19 pandemic have not been fully studied.

This study aims to fill existing research gaps by con-
ducting a retrospective analysis of 128,245 call records
from the Hangzhou Mental Health Hotline between
2014 and 2023. We will investigate the association
between different consultation themes (such as physi-
cal illnesses, mental health issues, marriage and fam-
ily problems) and suicidal ideation, with particular
attention to how this association varies across differ-
ent gender groups. For the first time, the study seg-
ments the hotline data into three chronological stages:
pre-pandemic (before the COVID-19 pandemic), mid-
pandemic (during the COVID-19 pandemic), and post-
pandemic (after the pandemic has subsided), to explore
the dynamic changes in these associations over time.
The anticipated findings will provide new insights for
mental health intervention strategies during and after
the COVID-19 pandemic, assisting policymakers and
mental health service agencies in optimizing hotline
services, formulating more targeted prevention and
intervention measures, enhancing the ability to identify
and support high-risk individuals, and thereby effec-
tively addressing future public health challenges.
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Methods

Study design and participants

This study employs a cross-sectional design to investi-
gate the relationship between the consultation themes of
callers to the Hangzhou Mental Health Hotline and their
suicidal ideation. Established by the Hangzhou Men-
tal Health Center in 1995, this hotline is one of China’s
earliest 24/7 mental health support channels. It operates
with a team consisting of 3 full-time employees and 44
volunteers who take turns on duty to ensure continuous
service. The call operators include psychiatrists, regis-
tered nurses, and professionals with national level two
psychological consultants’ qualifications, all holding at
least a bachelor’s degree. To ensure service quality and
professionalism, all operators undergo specialized train-
ing and supervision related to the hotline’s operations
before they start work, which is carried out by senior
experts from the Seventh People’s Hospital of Hangzhou.
This study focuses on calls made to the Hangzhou Men-
tal Health Hotline from January 1, 2014, to December 31,
2023. The initial dataset comprises 130,167 call records.
Exclusion Criteria: 1) Incomplete call records: Calls lack-
ing crucial variables such as gender, consultation themes,
or suicidal ideation. 2) Invalid calls: Silent calls, harass-
ment, and repeated calls where multiple calls were made
by the same individual on the same day, the earliest call is
included for analysis. 3) Calls lasting less than one min-
ute, as they may not provide sufficient information for
meaningful assessment. Based on these criteria, the final
analysis included 128,245 calls. The screening process is
illustrated in Fig. 1.

Data collection

During the consultation process, demographic informa-
tion including gender, age, marital status, educational
background, and occupational identity was collected.
Additionally, call detail records encompassed the call
time, duration of the conversation, caller’s region, date,
and quarter. Suicide behavior and related factors were
self-reported by the callers. Depression was assessed
using a structured questionnaire [25] based on DSM-IV
criteria for a major depressive episode. The tool, widely
used in hotline settings, showed excellent inter-rater reli-
ability (ICC = 1.00), test-retest reliability (ICC = 0.91),
and strong consistency with the Structured Clinical
Interview for DSM-IV (Kappa = 0.87) [26]. The evalua-
tion of suicidal ideation was based on self-reports of self-
harm or suicidal ideation within the two weeks prior to
the call [27]. Further determination of past suicidal intent
was made by asking the caller if they had ever attempted
suicide [7, 28]. Main topics discussed during calls were
categorized into ten consultation themes: physical illness,
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Fig. 1 Flowchart of call records selection process

mental health issues, romantic relationship issues, mari-
tal and family issues, sexual issues, parenting and child
education, work-related issues, interpersonal relation-
ship issues, Learning issues, and Other issues. If multi-
ple themes were discussed in one call, the theme with
the longest discussion time or deepest exploration was
selected as the consultation theme for subsequent record-
ing and analysis. To assess the variation in the association
between consultation themes and suicidal ideation dur-
ing the COVID-19 pandemic, call dates were divided into
three phases: pre-pandemic (January 1, 2014, to January
22, 2020), mid-pandemic (January 23, 2020, to January 8,
2023), and post-pandemic (January 9, 2023, to December
31, 2023). These phases were defined by key milestones:
the implementation of Wuhan’s lockdown on January
23, 2020, marking the start of strict epidemic control,
and the lifting of quarantine regulations for international
travelers on January 8, 2023, indicating a transition to
normalized pandemic management [29].

Statistical analysis

Data analysis was conducted using the R software (ver-
sion 4.3.1; R Core Team, 2023). Continuous variables
such as age, call duration, and depression level were
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transformed into categorical variables based on their
clinical relevance and data distribution characteris-
tics to ensure model compatibility and interoperability
among data. Chi-square tests were employed to assess
the differences in suicidal ideation across demographic
features and associated clinical variables. A multivari-
ate logistic regression analysis was performed to explore
the relationship between suicidal ideation and consul-
tation themes, with “other issues” as the reference cat-
egory due to its lower relevance to other main problem
categories and suicidal ideation. Covariates were incre-
mentally adjusted in the model construction to establish
independent associations. The analysis was stratified by
gender to compare the association between consultation
themes and suicidal ideation in males and females. Addi-
tionally, the data were stratified by pandemic phases (pre-
pandemic, mid-pandemic, and post-pandemic) to assess
how these associations varied across phases. Z-tests were
applied to compare the odds ratios (OR) of each coun-
seling topic associated with suicidal ideation within dif-
ferent pandemic stages, and statistical significance was
determined by a two-tailed p-value less than 0.05.

Results

Demographic and call characteristics & prevalence

of suicidal ideation

Tables 1 and 2 summarize the demographic information
and call characteristics of 128,245 callers to Hangzhou’s
mental health hotline, exploring the association between
these features and suicidal ideation. The data reveals that
males constitute 45.9% (n = 58,878) of all callers, while
females make up 54.1% (1 = 69,367). In terms of gender,
9.4% (n = 5,511) of males and 9.8% (n = 6,774) of females
reported suicidal ideation, with this difference reach-
ing statistical significance (P = 0.014). Age distribution
shows that the highest proportion is in the 20-29 age
group (26.7%, n = 34,183), followed by 30-39 (18.4%, n =
23,598), where the 20-29 and 10-19 age groups have sig-
nificantly higher numbers reporting suicidal ideation (P <
0.001). Among those who called, 46.7% (1 = 59,913) were
single, with this group having the highest rate of suicidal
ideation at 14.3% (n = 8,594), which was also statistically
significant (P < 0.001). In terms of education background,
28.3% (n = 36,306) of callers had a bachelor’s degree or
above, indicating higher risk for suicidal ideation in
those with lower educational attainment (P < 0.001).
In the occupational distribution, the white-collar class
accounted for 40.2% (n = 51,527), with 13.5% (n = 6,963)
expressing suicidal ideation, while the highest proportion
of unemployed callers (20.9%, n = 2,569) showed a sig-
nificant phenomenon (P < 0.001). Analysis of call times
indicates that calls were evenly distributed throughout
the day and night (48.8% vs. 51.2%, n = 62,593 vs. n =
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65,652, p = 0.074). Regarding call duration, over 62.4%
(n = 80,045) of calls lasted between 1-15 minutes, with
a higher rate of suicidal ideation observed as call dura-
tion increased (p < 0.001). Geographically, 35.2% (n =
45,161) of calls originated from Hangzhou, where the
suicidal ideation rate was 5.7%. Callers from Zhejiang
province had a suicidal ideation rate of 10.3% (n = 3,322),
while callers from other provinces had the highest rate of
12.5% (n = 6,389), with statistically significant differences
(p < 0.001). Most calls (87.3%, n = 112,018) were made
for personal needs, with those calling for their own needs
showing more pronounced signs of suicidal ideation
compared to those calling for others (P < 0.001). In terms
of emotional state, 95.4% (1 = 122,329) of callers reported
normal emotions, but moderate to severe depression was
closely linked to suicidal ideation (P < 0.001). Concerning
suicide behavior, 96.9% (n = 124,252) of callers had no
record of suicide attempts, with a significantly higher risk
of suicidal ideation among those who had attempted sui-
cide (P < 0.001).The analysis during the pandemic reveals
that the rate of suicidal ideation was highest during the
mid-pandemic phase (11.95%, n = 5,421), compared to
the pre-pandemic (7.68%, n = 5,093) and post-pandemic
phases (10.66%, n = 1,771), with statistically significant
differences (p < 0.001).Among the consultation themes,
mental health issues were the most prevalent (45.1 %, n
= 57,872), followed by relationship problems in romantic
partnerships (6.5 %, n = 8,312) and marriage and family
issues (9.0 %, n = 11,593). Notably, there is a particularly
strong association between mental health issues and sui-
cidal ideation (P < 0.001).

Overall analysis of the association between consultation
themes and suicidal ideation
Table 3 presents the results of logistic regression analy-
ses examining the association between consultation
themes and suicidal ideation, with “Other issues” as the
reference category. The analysis includes multiple mod-
els, progressively adjusting for key covariates: Model 1 is
unadjusted, providing the raw association between con-
sultation themes and suicidal ideation; Model 2 adjusts
for demographic factors, including sex, age, marital sta-
tus, educational background, and occupation; Model 3
further includes call-related variables such as call dura-
tion, region, quarter, call time, as well as clinical factors
like mood status and suicide behavior;Model 4 includes
adjustments for the pandemic phase, accounting for the
potential variation in the association between consulta-
tion themes and suicidal ideation during different phases
of the COVID-19 pandemic.

Physical illness consistently showed the strongest asso-
ciation with suicidal ideation across all models. In the
unadjusted model (Model 1), the odds ratio (OR) was
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Table 1 Demographic and call characteristics of callers to the Hangzhou Mental Health Hotline(Part 1)

Suicidal ideation

Characteristic Overall, N = 128,245' Absent, N = 115,960’ Present, N = 12,285’ P value?
Sex 0.014
Male 58878 (45.9%) 53367 (46.0%) 5511 (44.9%)
Female 69367 (54.1%) 62593 (54.0%) 6774 (55.1%)
Age <0.001
10-19 13497 (10.5%) 10370 (8.9%) 3127 (25.5%)
20-29 34183 (26.7%) 29063 (25.1%) 5120 (41.7%)
30-39 23598 (18.4%) 21633 (18.7%) 1965 (16.0%)
40-49 12637 (9.9%) 12052 (10.4%) 585 (4.8%)
50-59 3888 (3.0%) 3726 (3.2%) 162 (1.3%)
>60 742 (0.6%) 715 (0.6%) 27 (0.2%)
Unknown 39700 (31.0%) 38401 (33.1%) 1299 (10.6%)
Marital Status <0.001
Single 59913 (46.7%) 51319 (44.3%) 8594 (70.0%)
Married 24639 (19.2%) 22669 (19.5%) 1970 (16.0%)
Divorced or widowed 8337 (6.5%) 7754 (6.7%) 583 (4.7%)
Unknown 35356 (27.6%) 34218 (29.5%) 1138 (9.3%)
Educational Background <0.001
Junior high school or below 14664 (11.4%) 12535 (10.8%) 2129(17.3%)
High school and secondary school 21708 (16.9%) 18861 (16.3%) 2847 (23.2%)
Undergraduate degree or college 36306 (28.3%) 31954 (27.6%) 4352 (35.4%)
Master's or PhD degree 4082 (3.2%) 3686 (3.2%) 396 (3.2%)
Unknown 51485 (40.1%) 48924 (42.2%) 2561 (20.8%)
Occupation <0.001
White-collar 51527 (40.2%) 44564 (38.4%) 6963 (56.7%)
Blue-collar 10521 (8.2%) 9505 (8.2%) 1016 (8.3%)
Unemployment 20037 (15.6%) 17468 (15.1%) 2569 (20.9%)
Retirement 1851 (1.4%) 1790 (1.5%) 61 (0.5%)
Unknown 44309 (34.6%) 42633 (36.8%) 1676 (13.6%)
Call Time 0.074
Daytime 62593 (48.8%) 56503 (48.7%) 6090 (49.6%)
Overnight 65652 (51.2%) 59457 (51.3%) 6195 (50.4%)
Duration (min) <0.001
1-15 minutes 80045 (62.4%) 75908 (65.5%) 4137 (33.7%)
16-30 minutes 27713 (21.6%) 23777 (20.5%) 3936 (32.0%)
31-45 minutes 12031 (9.4%) 9818 (8.5%) 2213 (18.0%)
46-60 minutes 5242 (4.1%) 4143 (3.6%) 1099 (8.9%)
>60 minutes 3214 (2.5%) 2314 (2.0%) 900 (7.3%)
Quarter <0.001
Q1 29928 (23.3%) 27158 (23.4%) 2770 (22.5%)
Q2 32366 (25.2%) 29405 (25.4%) 2961 (24.1%)
Q3 34503 (26.9%) 31013 (26.7%) 3490 (28.4%)
Q4 31448 (24.5%) 28384 (24.5%) 3064 (24.9%)
Region <0.001
Hangzhou 45161 (35.2%) 42587 (36.7%) 2574 (21.0%)
Zhejiang province 32102 (25.0%) 28780 (24.8%) 3322 (27.0%)
Other province 50982 (39.8%) 44593 (38.5%) 6389 (52.0%)
Caller <0.001
Calls for oneself 112018 (87.3%) 100351 (86.5%) 11667 (95.0%)
Calls for others 16227 (12.7%) 15609 (13.5%) 618 (5.0%)

"1 (%); Mean (IQR)
2Pearson’s Chi-squared test
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Table 2 Demographic and call characteristics of callers to the Hangzhou Mental Health Hotline(Part 2)
Suicidal ideation
Characteristic Overall, N = 128,245’ Absent, N = 115,960" Present, N = 12,285" Pvalue?
Mood Status <0.001
Normal 122329 (95.4%) 114653 (98.9%) 7676 (62.5%)
Mild depression 1281 (1.0%) 685 (0.6%) 596 (4.9%)
Moderate depression 1915 (1.5%) 384 (0.3%) 1531 (12.5%)
Severe depression 2720 (2.1%) 238 (0.2%) 2482 (20.2%)
Suicide Behavior <0.001
No 124252 (96.9%) 115407 (99.5%) 8845 (72.0%)
Used to be 3435 (2.7%) 531 (0.5%) 2904 (23.6%)
Preparing 558 (0.4%) 22 (0.0%) 536 (4.4%)
Pandemic phase <0.001
Pre-pandemic 66,276 (51.7%) 61,183 (52.8%) 5,093 (41.5%)
Mid-pandemic 45,360 (35.4%) 39,939 (34.4%) 5421 (44.1%)
Post-pandemic 16,609 (13.0%) 14,838 (12.8%) 1,771 (14.4%)
Consultation Themes <0.001
Physical illness 943 (0.7%) 784 (0.7%) 159 (1.3%)
Mental health issues 57872 (45.1%) 49334 (42.5%) 8538 (69.5%)
Romantic relationship issues 8312 (6.5%) 7205 (6.2%) 1107 (9.0%)
Marital and family issues 11593 (9.0%) 10456 (9.0%) 1137 (9.3%)
Sexual issues 2435 (1.9%) 2420 (2.1%) 15 (0.1%)
Parenting and child education 2853 (2.2%) 2809 (2.4%) 44 (0.4%)
Work-related issues 3708 (2.9%) 3477 (3.0%) 231 ( 9%)
Interpersonal relationship issues 4892 (3.8%) 4753 (4.1%) 9 (1.1%)
Learning issues 2127 (1.7%) 1942 (1.7%) ( .5%)
Other issues 33510 (26.1%) 32780 (28.3%) 730 (5.9%)

" n (%); Mean (IQR)
2pearson’s Chi-squared test

9.11 (95% CI: 7.54, 10.9), which decreased to 4.70 (95%
CI: 3.71, 5.91) in the fully adjusted model (Model 4). This
reduction suggests that, even after accounting for other
factors, physical illness remains strongly associated with
suicidal ideation. Mental health issues also showed a
strong association with suicidal ideation, with an OR of
7.77 (95% CI: 7.20, 8.40) in Model 1, decreasing to 3.35
(95% CI: 3.03, 3.70) after full adjustment in Model 4. The
attenuation in ORs after adjusting for covariates suggests
that while demographic and clinical factors contribute to
this association, mental health issues remain an impor-
tant factor related to suicidal ideation.

Romantic relationship issues were significantly linked
to suicidal ideation, with an OR of 6.90 (95% CI: 6.26,
7.60) in the unadjusted model, which reduced to 2.43
(95% CI: 2.14, 2.76) in Model 4. The decrease across
models suggests that the association is moderated by
other factors, such as the individual’s emotional state and
the context of the call. Marital and family issues had an
initial OR of 4.88 (95% CI: 4.44, 5.37) in Model 1, which
decreased to 2.15 (95% CI: 1.90, 2.43) in Model 4. This

finding suggests that while marital and family issues are
relevant, their association with suicidal ideation is influ-
enced by various other factors, including socio-demo-
graphic and situational variables.

Sexual issues showed a relatively weak and protective
association with suicidal ideation, with the OR reduc-
ing from 0.28 (95% CI: 0.16, 0.45) in Model 1 to 0.20 (95%
CI: 0.11, 0.33) in Model 4. This pattern suggests that dis-
cussing sexual issues might be associated with lower risk,
potentially reflecting differences in the type of distress
leading to suicidal ideation. Parenting and child education
also demonstrated a protective effect, with the OR reduc-
ing from 0.70 (95% CI: 0.51, 0.94) in the unadjusted model
to 0.65 (95% CI: 0.46, 0.89) in the fully adjusted model,
indicating that these concerns might buffer against suicidal
ideation when controlling for other factors. Work-related
issues had an initial OR of 2.98 (95% CI: 2.56, 3.47), which
decreased to 1.56 (95% CI: 1.29, 1.87) after full adjustment.
This suggests that the stress associated with work issues is
significantly associated with suicidal ideation, though this
relationship is moderated by other variables.
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Table 3 Logistic regression analysis of the association between consultation themes and suicidal ideation across multiple models

Model 1" Model 22 Model 33 Model 4*

Consultation themes OR 95% CI° OR 95% CI° OR 95% CI° OR 95% CI°
Other issues (Reference)

Physical illness 9.1 [7.54,10.9] 5.86 [4.82,7.09] 4.83 [3.82,6.07] 4.70 [3.71,5.91]
Mental health issues 7.77 [7.20,840] 4.27 [3.93,4.65] 3.39 [3.07,3.74] 3.35 [3.03,3.70]
Romantic relationship issues 6.90 [6.26, 7.60] 3.34 [3.01,3.71] 242 [2.13,2.74] 243 [2.14,2.76]
Marital and family issues 4.88 [4.44,5.37] 2.63 [2.37,2.92] 2.11 [1.87,2.39] 2.15 [1.90,2.43]
Sexual issues 0.28 [0.16,045] 0.12 [0.07,0.20] 0.15 [0.08, 0.26] 0.20 [0.11,0.33]
Parenting and child education 0.70 [0.51,0.94] 0.59 [0.42,0.79] 0.71 [0.51,0.97] 0.65 [0.46, 0.89]
Work-related issues 2.98 [2.56,3.47] 1.69 [1.44,1.98] 1.57 [1.30, 1.88] 1.56 [1.29,1.87]
Interpersonal relationship issues 1.31 [1.09,1.57] 0.63 [0.52,0. 76} 0.65 [0.52,0. 80] 0.68 [0.54,0.83]
Learning issues 4.28 [3.61,5.05] 1.35 [1.13,1.60] 1.35 [1.10, 1.66] 1.36 [1.10,1.67]

! Unadjusted model

2Adjusted for Sex,Age,Marital status,Educational background,Occupation

3Adjusted for Sex,Age,Marital status,Educational background,Occupation,Duration (min),Region, Caller,Quarter,Call time,Mood status,Suicide behavior

“Adjusted for Sex,Age,Marital status,Educational background,Occupation,Duration (min), Region, Caller,Quarter,Call time,Mood status,Suicide behavior,Pandemic

phase

5OR Odds Ratio, C/ Confidence Interval, bold figures are statistically significant (P < 0.05)

Interpersonal relationship issues showed a modest
association with suicidal ideation, starting with an OR of
1.31 (95% CI: 1.09, 1.57) in Model 1, which decreased to
0.68 (95% CI: 0.54, 0.83) in Model 4. The reduction indi-
cates that when other factors are considered, interper-
sonal issues alone are less predictive of suicidal ideation.
Learning issues had a strong association with suicidal
ideation in the unadjusted model (OR = 4.28, 95% CI:
3.61, 5.05), which remained significant even after full
adjustment in Model 4, with an OR of 1.36 (95% CI: 1.10,
1.67). This suggests that learning-related stressors are
independently linked to suicidal ideation, highlighting
the need for targeted interventions.

Gender-stratified analysis

Table 4 presents a gender-stratified logistic regression
analysis of the association between various consultation
themes and suicidal ideation among callers to the Hang-
zhou Mental Health Hotline. For physical illness, the odds
ratio (OR) for suicidal ideation was significantly higher
in females (OR = 6.86, 95% CI: 4.58, 10.1) compared to
males (OR = 3.71, 95% CI: 2.75, 4.94), with a Z-score
of -2.45 and a P-value of 0.014, indicating a statistically
significant gender difference. This suggests that physi-
cal illness is more strongly associated with suicidal idea-
tion among female callers. Mental health issues showed a
strong association with suicidal ideation in both genders,
but the effect was more pronounced in females (OR =
6.81, 95% CI: 5.75, 8.09) than in males (OR = 2.11, 95%
CI: 1.86, 2.40), with a highly significant Z-score of -10.78
(P < 0.001), highlighting that Mental health issues are a

critical concern for both genders, with a stronger asso-
ciation observed in females. Romantic relationship issues
were associated with an increased risk of suicidal idea-
tion in both males (OR = 1.88, 95% CI: 1.59, 2.23) and
females (OR = 4.13, 95% CI: 3.36, 5.07), with a Z-score
of -5.79 (P < 0.001) indicating a significant gender differ-
ence, with females being more affected by these issues
than males. Marital and family issues were significantly
associated with suicidal ideation, with a stronger associa-
tion in females (OR = 4.58, 95% CI: 3.78, 5.57) compared
to males (OR = 1.21, 95% CI: 1.01, 1.46), as indicated by a
Z-score of -9.76 (P < 0.001).

Sexual issues showed a protective effect against sui-
cidal ideation in males (OR = 0.16, 95% CI: 0.09, 0.28),
but this effect was not significant in females (OR = 0.12,
95% CI: 0.01, 0.94), with the Z-score of 0.24 (P = 0.809)
indicating no significant gender difference. Parenting and
child education concerns were associated with a lower
likelihood of suicidal ideation, particularly among males
(OR =0.27, 95% CI: 0.10, 0.52), compared to females (OR
= 1.52, 95% CI: 1.02, 2.21), with a Z-score of -4.27 (P <
0.001), indicating significant gender differences in how
these issues are related to suicidal ideation. Work-related
issues were found to increase the risk of suicidal ideation,
more so in females (OR = 2.56, 95% CI: 1.89, 3.43), while
the association was not significant in males (OR = 1.15,
95% CI: 0.90, 1.46), with a significant Z-score of -4.09 (P
< 0.001). Interpersonal relationship issues had a stronger
protective effect against suicidal ideation in males (OR =
0.32, 95% CI: 0.22, 0.46) compared to females (OR = 1.54,
95% CI: 1.16, 2.03), as indicated by a Z-score of -6.65 (P <
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Table 4 Stratified logistic regression analysis of the association between consultation themes and suicidal ideation by gender

Male Female Comparison
Consultation themes OR! 95% CI' OR' 95% CI' Z-score P-value
Other issues (Reference)
Physical illness 3.71 [2.75,4.94] 6.86 [4.58,10.1] -2.45 0.014
Mental health issues 2.11 [1.86,2.40] 6.81 [5.75,8.09] -10.78 <0.001
Romantic relationship issues 1.88 [1.59, 2.23] 4.13 [3.36, 5.07] -5.79 <0.001
Marital and family issues 1.21 [1.01,1.46] 4.58 [3.78,5.57] -9.76 <0.001
Sexual issues 0.16 [0.09,0.28] 0.12 [0.01,0.94] 0.24 0.809
Parenting and child education 0.27 [0.13,0.52] 1.52 [1.02,2.21] -4.27 <0.001
Work-related issues 1.15 [0.90, 1.46] 2.56 [1.89,3.43] -4.09 <0.001
Interpersonal relationship issues 0.32 [0.22,0.46] 1.54 [1.16,2.03] -6.65 <0.001
Learning issues 1.02 [0.72,1.41] 2.45 [1.84,3.24] -3.91 <0.001

' OR Odds Ratio, C/ Confidence Interval, bold figures are statistically significant (P < 0.05)

0.001).Learning issues were significantly associated with
suicidal ideation in females (OR = 2.45, 95% CI: 1.84,
3.24), but not in males (OR = 1.02, 95% CI: 0.72, 1.41),
with a Z-score of -3.91 (P < 0.001), indicating a significant
gender difference in the association between learning
issues and suicidal ideation.

Pandemic phase-stratified analysis

Association between consultation themes and suicidal
ideation across different pandemic phases (male callers)

The analysis of male callers reveals notable changes in
the association between various consultation themes
and suicidal ideation across the three pandemic phases:
pre-pandemic, mid-pandemic, and post-pandemic
(Tables 5 and 6). Between the pre-pandemic and

mid-pandemic phases, there was a significant intensifi-
cation in the association between several consultation
themes and suicidal ideation among male callers. Mental
health issues saw a dramatic increase in their association
with suicidal ideation, with the odds ratio (OR) rising
from a non-significant 1.07 (95% CI: 0.90, 1.28) pre-
pandemic to a significant 4.66 (95% CI: 3.79, 5.76) mid-
pandemic, confirmed by a highly significant Z-test (Z =
-10.54, P < 0.001). Romantic relationship issues became
significantly associated with suicidal ideation mid-pan-
demic, with the OR increasing from a non-significant
1.03 (95% CI: 0.79, 1.33) pre-pandemic to 3.98 (95% CL:
3.04, 5.21) mid-pandemic (Z = -7.07, P < 0.001). Marital
and family issues also showed a significant increase, with
the OR rising from a significant 0.51 (95% CI: 0.39, 0.67)

Table 5 Stratified logistic regression analysis of the association between consultation themes and suicidal ideation among males

across different pandemic phases

Pre-pandemic’

Mid-pandemic’ Post-pandemic’

Consultation themes OR? 95% CI? OR? 95% CI? OR? 95% CI?
Other issues (Reference) - -

Physical illness 291 [1.81,4.54] 4.67 [2.74,7.66] 5.08 [2.57,9.79]
Mental health issues 1.07 [0.90, 1.28] 4.66 [3.79,5.76] 2.77 [1.83,4.28]
Romantic relationship issues 1.03 [0.79, 1.33] 3.98 [3.04,5.21] 2.46 [1.49, 4.10]
Marital and family issues 0.51 [0.39, 0. 67] 2.79 [2.08,3.74] 2.10 [1.26,3.55]
Sexual issues 0.05 [0.02,0.12] 0.55 [0.17,1.35] 0.87 [0.20,2.62]
Parenting and child education 0.08 [0.01,0.31] 0.56 [0.19,1.31] 0.58 [0.29, 2.06]
Work-related issues 0.78 [0.54,1.12] 1.89 [1.27,2.77] 1.37 [0.70, 2.56]
Interpersonal relationship issues 0.10 [0.05,0.15] 0.86 [0.48, 1.44] 0.64 [0.25, 1.45]
Learning issues 0.55 [0.31,0.94] 1.96 [1.16,3.17] 117 [0.47,2.65]

' Pre-pandemic refers to the period from January 1, 2014, to January 22, 2020; Mid-pandemic covers January 23, 2020, to January 8, 2023; Post-pandemic starts from

January 9, 2023, to December 31, 2023

20R 0dds Ratio, CI Confidence Interval. Bold figures indicate statistical significance (P < 0.05)



Wu et al. BMC Psychiatry (2024) 24:650

Page 9 of 16

Table 6 Z-Test Comparison of odds ratios for consultation themes associated with suicidal ideation among males across different

pandemic phases

Pre vs Mid Mid vs Post Pre vs Post
Consultation theme Z-score' P-value Z-score' P-value Z-score' P-value
Physical illness -1.34 0.179 -0.20 0.845 -1.35 0.18
Mental health issues -10.54 <0.001 2.15 0.031 -4.05 <0.001
Romantic relationship issues -7.07 <0.001 1.64 0.1 -2.99 0.003
Marital and family issues -8.34 <0.001 0.94 035 -4.75 <0.001
Sexual issues -3.58 <0.001 -0.54 0.58 -3.69 <0.001
Parenting and child education -1.93 0.053 -0.04 097 -1.67 0.09
Work-related issues -3.25 0.001 0.828 0408 -1.47 0.141
Interpersonal relationship issues -4.99 <0.001 0.56 0.577 -3.35 <0.001
Learning issues -3.33 <0.001 1.01 0312 -1.44 0.149

! Bold figures indicate statistical significance (P < 0.05)

pre-pandemic to 2.79 (95% CI: 2.08, 3.74) mid-pandemic
(Z = -8.34, P < 0.001). Work-related issues saw their OR
increase from a non-significant 0.78 (95% CI: 0.54, 1.12)
pre-pandemic to 1.89 (95% CI. 1.27, 2.77) mid-pan-
demic, with a significant change confirmed by the Z-test
(Z = -3.25, P = 0.001). Interpersonal relationship issues
increased significantly from a protective OR of 0.10 (95%
CI: 0.05, 0.15) pre-pandemic to 0.86 (95% CI: 0.48, 1.44)
mid-pandemic, with the Z-test showing a significant
reduction in this protective effect (Z = -4.99, P < 0.001).
Learning issues also became significantly associated with
suicidal ideation mid-pandemic, with the OR rising from
a protective 0.55 (95% CI: 0.31, 0.94) pre-pandemic to
1.96 (95% CI: 1.16, 3.17) mid-pandemic (Z = -3.33, P <
0.001). These results suggest that the mid-pandemic
period intensified the association between these themes
and suicidal ideation among male callers, as stressors
related to mental health, relationships, work, and educa-
tion became more pronounced.

In the transition from mid-pandemic to post-pan-
demic, there was a general trend of decreasing associa-
tions between certain consultation themes and suicidal
ideation. Mental health issues saw their OR decrease
from 4.66 (95% CI: 3.79, 5.76) mid-pandemic to 2.77 (95%
CI: 1.83, 4.28) post-pandemic, with the Z-test confirming
a significant decrease (Z = 2.15, P = 0.031). This indicates
some recovery or adaptation as the pandemic progressed,
though the risk remained elevated compared to pre-pan-
demic levels. Romantic relationship issues also showed
a decrease in their OR from 3.98 mid-pandemic to 2.46
post-pandemic, but this change was not statistically sig-
nificant. Marital and family issues saw a decrease from
2.79 mid-pandemic to 2.10 post-pandemic, with no sig-
nificant change indicated by the Z-test. Learning issues
decreased in significance, with the OR falling from 1.96

mid-pandemic to 1.17 post-pandemic, and the Z-test
indicating no significant change. While some themes,
like mental health issues, showed a significant decrease
in association post-pandemic, the risk for suicidal idea-
tion generally remained higher than pre-pandemic levels,
reflecting the lingering effects of the pandemic.

When comparing the pre-pandemic and post-pan-
demic periods, several themes maintained a significantly
higher association with suicidal ideation. Mental health
issues remained significantly associated with suicidal
ideation post-pandemic (OR = 2.77, 95% CI: 1.83, 4.28)
compared to pre-pandemic (OR = 1.07), with a signifi-
cant increase confirmed by the Z-test (Z = -4.05, P <
0.001). Romantic relationship issues also remained signif-
icantly higher post-pandemic (OR = 2.46) compared to
pre-pandemic, as indicated by a significant Z-score (Z =
-2.99, P = 0.003). Marital and family issues continued to
be more strongly associated with suicidal ideation post-
pandemic (OR = 2.10) compared to pre-pandemic levels,
with a significant Z-score (Z = -4.75, P < 0.001). These
findings highlight that while the immediate changes
related to the pandemic may have eased post-pandemic,
the association between certain themes-especially men-
tal health and relationship issues-and suicidal ideation
remained significantly stronger than in the pre-pandemic
period.

Association between consultation themes and suicidal
ideation across different pandemic phases (female callers)
The analysis of female callers reveals significant changes
in the association between various consultation themes
and suicidal ideation across the pre-pandemic, mid-
pandemic, and post-pandemic phases (Tables 7 and 8).
From the pre-pandemic to mid-pandemic phases, sev-
eral consultation themes showed an increase in their
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association with suicidal ideation among female callers.
Mental health issues saw an increase in the odds ratio
(OR) from 5.14 (95% CI: 3.97, 6.73) pre-pandemic to
7.36 (95% CI: 5.76, 9.50) mid-pandemic, although this
increase was not statistically significant (Z = -1.94, P
= 0.053). Romantic relationship issues also showed a
rise in OR from 3.19 (95% CI: 2.29, 4.47) pre-pandemic
to 4.70 (95% CI: 3.50, 6.34) mid-pandemic, though the
change was not statistically significant (Z = -1.70, P =
0.089). Marital and family issues increased in OR from
3.69 (95% CI: 2.73, 5.04) pre-pandemic to 4.80 (95%
CIL: 3.62, 6.41) mid-pandemic, without statistical sig-
nificance (Z = -1.23, P = 0.219). Work-related issues
saw the OR rise from 1.68 (95% CI: 0.97, 2.82) pre-
pandemic to 3.12 (95% CI: 2.02, 4.74) mid-pandemic,
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nearing statistical significance (Z = -1.78, P = 0.076).
Learning issues slightly decreased in OR from 2.34
(95% CI: 1.46, 3.71) pre-pandemic to 1.93 (95% CI: 1.24,
2.96) mid-pandemic, with no statistical significance
(Z = 0.59, P = 0.553). Despite these increases, none of
these changes reached statistical significance, indicat-
ing a trend toward stronger associations with suicidal
ideation but without strong evidence.

During the transition from mid-pandemic to post-
pandemic, the associations between certain consulta-
tion themes and suicidal ideation continued to increase.
Mental health issues showed a significant rise in OR from
7.36 (95% CI: 5.76, 9.50) mid-pandemic to 15.5 (95%
CL: 8.74, 30.1) post-pandemic (Z = -2.19, P = 0.028).
Romantic relationship issues increased from an OR of

Table 7 Stratified logistic regression analysis of the association between consultation themes and suicidal ideation among females

across different pandemic phases

Pre-pandemic’

Mid-pandemic’ Post-pandemic’

Consultation themes OR? 95% CI? OR? 95% CI? OR? 95% CI2
Other issues (Reference) - -

Physical illness 5.80 [2.87,11.1] 7.12 [3.94,12.3] 12.7 [4.04,36.1]
Mental health issues 5.14 [3.97,6.73] 7.36 [5.76,9.50] 15.5 [8.74,30.1]
Romantic relationship issues 3.19 [2.29, 4.47] 4,70 [3.50, 6.34] 6.88 [3.59, 14.2]
Marital and family issues 3.69 [2.73,5.04] 4.80 [3.62,641] 10.2 [5.52,20.6]
Sexual issues 0.06 [0.00, 1.12] 033 [0.01,4.22] 0.00 [0.00, 0.00]
Parenting and child education 133 [062, 2. 57} 1.11 [0.58,1.97] 5.18 [2.14,124]
Work-related issues 1.68 [0.97,2.82] 3.12 [2.02,4.74] 4.49 [1.98,104]
Interpersonal relationship issues 1.29 [0.82, 2.00] 147 [0.94, 2.24] 3.06 [1.38,6.94]
Learning issues 234 [1.46,3.71] 1.93 [1.24,2.96] 5.00 [2.22,11.5]

! Pre-pandemic refers to the period from January 1, 2014, to January 22, 2020; Mid-pandemic covers January 23, 2020, to January 8, 2023; Post-pandemic starts from

January 9, 2023, to December 31, 2023

20R 0dds Ratio, CI Confidence Interval. Bold figures indicate statistical significance (P < 0.05)

Table 8 Z-Test Comparison of odds ratios for consultation themes associated with suicidal ideation among females across different

pandemic phases

Consultation theme Pre vs Mid Mid vs Post Pre vs Post
Z-score' P-value Z-score' P-value Z-score' P-value

Physical illness -0.46 0.649 -0.92 0.358 -1.19 0233
Mental health issues -1.94 0.053 -2.19 0.028 -3.22 0.001
Romantic relationship issues -1.70 0.089 -1.00 0319 -1.97 0.049
Marital and family issues -1.23 0219 -2.06 0.040 -2.74 0.006
Sexual issues 0.00 1.000

Parenting and child education 038 0.705 -2.82 0.005 -2.36 0018
Work-related issues -1.78 0.076 -0.77 0444 -1.95 0.051
Interpersonal relationship issues -041 0.680 -1.57 0.117 -1.84 0.067
Learning issues 0.59 0.553 -2.01 0.045 -1.57 0.115

" Bold figures indicate statistical significance (P < 0.05)
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4.70 (95% CI: 3.50, 6.34) mid-pandemic to 6.88 (95% CL:
3.59, 14.2) post-pandemic, with the Z-test confirming a
significant increase (Z = -1.97, P = 0.049). Marital and
family issues also saw a significant increase in OR from
4.80 (95% CI: 3.62, 6.41) mid-pandemic to 10.2 (95% CI:
5.52, 20.6) post-pandemic (Z = -2.74, P = 0.006). Parent-
ing and child education issues exhibited a significant rise
in OR from 1.93 (95% CI: 1.24, 2.96) mid-pandemic to
5.18 (95% CI: 2.14, 12.4) post-pandemic (Z = -2.82, P =
0.005). Learning issues also showed a significant increase
from an OR of 1.93 (95% CI: 1.24, 2.96) mid-pandemic
to 5.00 (95% CIL: 2.22, 11.5) post-pandemic (Z = -2.01, P
= 0.045). Work-related issues saw an OR increase from
3.12 (95% CI: 2.02, 4.74) mid-pandemic to 4.49 (95% CI:
1.98, 10.4) post-pandemic, with the Z-test indicating
a near-significant change (Z = -1.95, P = 0.051). These
findings suggest that themes such as mental health, mari-
tal and family issues, romantic relationships, parenting/
child education, learning issues, and work-related issues
became more strongly associated with suicidal ideation
as the pandemic progressed.

Comparing the pre-pandemic and post-pandemic
phases highlights significant long-term increases in
associations. Mental health issues showed a substantial
increase in OR from 5.14 (95% CI: 3.97, 6.73) pre-pan-
demic to 15.5 (95% CI: 8.74, 30.1) post-pandemic, with a
significant Z-test result (Z = -3.22, P = 0.001). Roman-
tic relationship issues also increased significantly from
an OR of 3.19 (95% CI: 2.29, 4.47) pre-pandemic to 6.88
(95% CI: 3.59, 14.2) post-pandemic, as confirmed by the
Z-test (Z = -1.97, P = 0.049). Marital and family issues
saw a significant rise in OR from 3.69 (95% CI: 2.73, 5.04)
pre-pandemic to 10.2 (95% CI: 5.52, 20.6) post-pandemic
(Z = -2.74, P = 0.006). Parenting and child education
issues showed a significant increase in OR from 1.33
(95% CI: 0.62, 2.57) pre-pandemic to 5.18 (95% CI: 2.14,
12.4) post-pandemic, confirmed by the Z-test (Z = -2.36,
P = 0.018). Work-related issues also increased signifi-
cantly from an OR of 1.68 (95% CI: 0.97, 2.82) pre-pan-
demic to 4.49 (95% CI: 1.98, 10.4) post-pandemic, with
the Z-test indicating a near-significant change (Z = -1.95,
P =0.051).

In summary, the pandemic led to significant increases
in the association between suicidal ideation and various
consultation themes among female callers. While the
changes from the pre-pandemic to mid-pandemic phases
were not always statistically significant, indicating a more
gradual shift, the associations continued to strengthen
throughout the pandemic. Unlike what was observed
in male callers, the associations for female callers did
not weaken post-pandemic; instead, they persisted and,
in many cases, further intensified. This trend highlights
a continuous and escalating association between the
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pandemic and female mental health, particularly in areas
such as mental health issues, marital and family issues,
parenting/child education issues, and romantic relation-
ship issues, underscoring the critical need for sustained
and targeted mental health support and intervention
even as the pandemic’s immediate changes subside.

Discussion

Key findings

In this study, we conducted a detailed analysis of 128,245
calls to the Hangzhou Mental Health Hotline from 2014
to 2023, revealing several key findings closely related to
suicidal ideation among callers.Overall, the incidence
of suicidal ideation was 9.6%, which varied significantly
across different phases of the pandemic. The high-
est incidence was observed during the mid-pandemic
phase (11.95%), compared to the pre-pandemic (7.68%)
and post-pandemic phases (10.66%). A study from Japan
reported that about 14% of mental health hotline call-
ers experienced suicidal ideation [30], which is higher
than the overall rate observed in this analysis. The differ-
ence may be attributed to variations in the study period,
socio-economic conditions, cultural backgrounds, as well
as differing levels of awareness and responses to mental
health issues across different populations. The incidence
of suicidal ideation among female callers was slightly
higher than that among male callers (9.8% vs. 9.4%), con-
sistent with the widely observed phenomenon in previ-
ous literature that women are more prone to suicidal
ideation under psychological stress [31].

According to multivariable logistic regression analy-
sis, different consultation themes showed significant
associations with suicidal ideation among callers. Firstly,
physical illness had the strongest association with sui-
cidal ideation, even though it accounted for only 0.7%
of all calls. This finding echoes the existing literature,
which highlights the significant increase in suicide risk
associated with chronic or severe physical health prob-
lems. For example, in Canada, the association between
physical illness and suicidal ideation is particularly pro-
nounced among young people with chronic physical
conditions [32]. Similarly, in the general population of
the United States, individuals with multiple physical ill-
nesses have a higher risk of engaging in suicidal behav-
ior [33]. Secondly, mental health issues accounted for
45.1% of all calls, and their significant association with
suicidal ideation is widely recognized in the literature.
Mental health problems such as depression and anxiety
are considered important predictors of suicidal ideation
[34]. Additionally, romantic relationship problems and
marital and family issues accounted for 6.5% and 9.0% of
all calls, respectively, and showed a significant associa-
tion with suicidal ideation. Research indicates that family
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conflicts, betrayal in romantic relationships, and lack of
family support exacerbate emotional distress, increasing
the likelihood of suicide attempts and ultimately lead-
ing to suicidal behavior [35]. A lack of social support and
emotional isolation often aggravates psychological dis-
tress, further increasing the risk of suicide [36]. Although
work-related issues and academic problems accounted
for a smaller proportion of all calls, they still showed a
significant association with suicidal ideation. Work pres-
sure and academic stress are common sources of stress
in modern society, which, in certain circumstances, can
lead to severe psychological distress and trigger suicidal
ideation [37].

Gender-specific analysis
The gender-specific analysis of this study revealed signifi-
cant differences in the association between various con-
sultation themes and suicidal ideation among male and
female callers to the Hangzhou Mental Health Hotline.
Female callers exhibited a stronger association between
suicidal ideation and several consultation themes com-
pared to male callers. Specifically, females showed higher
suicidal ideation in relation to physical illness, mental
health issues, romantic relationship problems, marital
and family issues, parenting and child education issues,
work-related problems, and interpersonal relationship
issues. This finding aligns with existing research indi-
cating that women are generally more susceptible to
emotional and social stress, and may experience greater
psychological distress when facing these challenges [38,
39]. The study found that physical health issues have a
gender-intersecting effect on suicide risk, with women
under 60 being more likely to experience suicidal ideation
[40]. Similarly, female callers showed a stronger associa-
tion between mental health issues and suicidal ideation.
Data indicates that women are twice as likely as men to
be diagnosed with anxiety and depression, which are
strong predictors of suicidal ideation [41]. The additional
responsibilities of managing interpersonal relationships,
family, and career may exacerbate these mental health
issues, further increasing the risk of suicidal ideation.
Moreover, women are generally more likely to seek
help for mental health issues compared to men. Due to
traditional male norms, stigma, and lower mental health
literacy, men often exhibit reluctance to seek help [42].
Women tend to be more open in expressing emotional
distress, whereas men may downplay symptoms and find
it difficult to disclose emotions. This tendency can be
observed in the gender ratio of hotline users (45.9% male
vs. 54.1% female). This inclination to seek support may
explain why women show a stronger association between
these themes and suicidal ideation; they are more likely
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to openly discuss these issues and, therefore, are more
likely to report suicidal ideation during such calls. On
the other hand, men may be less inclined to seek help
for emotional or interpersonal issues, which may explain
the lower observed association in some themes. When
men do seek help, it may be for issues where they feel
particularly vulnerable or isolated, such as sexual issues.
Sexual issues, which accounted for 2.1% of consultations,
showed a protective effect against suicidal ideation in
male callers, while no significant association was found
in female callers. Although this result lacks direct sup-
port in existing literature, it suggests a phenomenon wor-
thy of further exploration. Men may be reluctant to seek
help for mental health issues, including those related to
sexual problems, and the hotline may provide a unique
and important form of support, potentially offering emo-
tional relief or psychological comfort that reduces the
risk of suicidal ideation. learning issues were significantly
associated with suicidal ideation in female callers but not
in male callers. This may be related to social expectations
and gender roles; women may experience greater pres-
sure to succeed academically, which could exacerbate
feelings of inadequacy and lead to higher rates of suicidal
ideation [43]. In contrast, men may face different societal
pressures, such as financial stress, which has been iden-
tified as a significant risk factor for suicidal ideation in
men [44].

These findings underscore the necessity of adopting
gender-sensitive approaches in mental health interven-
tions. For female callers, personalized support should
focus on managing chronic physical illnesses, mental
health issues, and interpersonal conflicts, with an empha-
sis on providing emotional support and stress relief
strategies. Given that women are more likely to seek
help proactively, it is crucial to enhance the accessibility
and responsiveness of hotline services and psychologi-
cal counseling. For men, given their lower likelihood of
seeking help for emotional and interpersonal issues but
the protective effect seen in consultations about sexual
issues, interventions should aim to reduce the stigma
associated with seeking help, promote mental health
education, provide anonymous support services, and
establish male-friendly support channels. Additionally,
targeted interventions addressing academic pressure for
women and financial stress for men, along with enhanc-
ing the gender sensitivity of mental health hotline ser-
vices, will effectively improve the outcomes of mental
health services, reduce the risk of suicide, and enhance
overall mental health.

COVID-19 pandemic phases analysis
The analysis of the association between different con-
sultation themes and suicidal ideation across various
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pandemic phases revealed significant gender differences.
The effects of the pandemic on male callers were more
rapid and severe, particularly concerning mental health
issues, romantic relationships, and marital and family
problems. The association between these themes and
suicidal ideation significantly increased during the mid-
pandemic period but showed a slight reduction post-pan-
demic, although it remained higher than pre-pandemic
levels. This phenomenon can be explained by several fac-
tors:1)Economic Pressure: The pandemic-induced global
economic recession led to unemployment, income reduc-
tion, or job instability for many men. Traditional gender
roles often designate men as the primary economic pro-
viders, and thus, economic uncertainty had a profound
impact on their mental health [45]. 2)Increased Social
Isolation: Lockdowns and social distancing measures
heightened feelings of loneliness and isolation, which
are critical factors contributing to mental health issues.
This is particularly significant for men, who may have less
access to or are less likely to seek social support at lev-
els comparable to women, thereby exacerbating stress in
romantic and marital contexts [46, 47]. 3)Cultural Taboos
Around Emotional Expression: Men typically refrain
from expressing emotions or seeking psychological help,
leading to feelings of isolation and helplessness [42]. This
emotional suppression can result in a rapid deterioration
of mental health, increasing the risk of suicidal ideation.
However, post-pandemic, as society gradually returned
to normalcy with improved economic conditions and
the resumption of social activities, men likely regained
some stability and support networks, which may explain
the observed reduction in suicidal ideation, though it
remained above pre-pandemic levels. For instance, in
Spain, the relaxation of lockdowns led to a 42% decrease
in male suicidal ideation and behavior [48].

In contrast, changes in female callers’'mental health
during the pandemic were slower and more sustained.
Although the increase in the association between vari-
ous consultation themes and suicidal ideation was rela-
tively modest for female callers during the mid-pandemic
period, this association continued to rise post-pandemic,
particularly concerning mental health issues, roman-
tic relationships, and marital and family problems. This
trend can be attributed to several factors:1)Burden of
Multiple Roles: During the pandemic, women typically
bore more responsibilities within the family, such as
childcare, managing household chores, and balancing
remote work with family life [49]. The cumulative stress
from these multiple roles continued to affect women’s
mental health into the post-pandemic period [50].2)
Ongoing Emotional Investment and Psychological Stress:
Women often invest more emotionally in managing
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marital and family issues. The increased family conflicts
and relationship problems during the pandemic gradu-
ally intensified the psychological stress of women, which,
in many cases, did not abate post-pandemic and, in fact,
worsened [51].3)Disruption of Social Support Networks:
Although women are more likely to seek help, the reduc-
tion in social activities during the pandemic may have
deprived them of traditional support systems such as
emotional support from friends and family, or commu-
nity activities [52]. This disruption likely contributed
to the continued psychological distress experienced by
women in the post-pandemic phase. Furthermore, the
long-term uncertainty brought by the pandemic, ongoing
health threats, and pressure related to social roles may
have exacerbated mental health problems in women [53],
particularly in areas related to mental health, romantic
relationships, and marital and family problems [54].

The pandemic not only exacerbated existing men-
tal health problems but also introduced new sources of
psychological stress. Social isolation, unemployment,
economic pressure, and heightened tensions within fami-
lies during lockdowns all emerged as significant stress-
ors [55, 56]. For women, these issues likely manifested
as increased anxiety and depression, while for men, the
effects were more likely to include anger, helplessness,
and diminished self-esteem. These gender-specific differ-
ences underscore the critical importance of gender-sensi-
tive interventions through mental health hotlines during
the pandemic. For men, hotlines should provide coun-
seling services focused on managing economic pressure,
connecting them with economic aid and job retraining
resources to help address financial difficulties exacer-
bated by the pandemic. Additionally, hotlines should pro-
mote male-friendly social support networks, organizing
both virtual and in-person social activities to reduce feel-
ings of isolation. To address the cultural stigma around
emotional expression, hotlines should enhance mental
health education campaigns, offer anonymous coun-
seling services, and encourage men to express their
emotions and seek help more openly.For women, who
have faced pronounced stress from multiple roles dur-
ing the pandemic, hotlines should offer resources to
help them balance work and family responsibilities,
including the establishment of specialized psychological
support groups. Furthermore, hotlines should offer long-
term emotional support and personalized psychological
counseling services to help women address the ongoing
psychological challenges related to marital and family
issues. To help women rebuild social support networks
disrupted during the pandemic, hotlines can guide them
to participate in community support and virtual platform
activities, fostering emotional exchange and support.
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Limitations and future research directions

This study has several limitations that need to be
acknowledged. The reliance on individuals who volun-
tarily called the mental health hotline limits the gener-
alizability of the findings, as it excludes those who may
not seek help. The cross-sectional design hinders the
exploration of causal relationships between consulta-
tion themes and suicidal ideation. Furthermore, the lim-
ited demographic and background information of callers
restricts the understanding of confounding factors such
as socioeconomic status and preexisting mental health
conditions. The focus on immediate crisis intervention
may overlook chronic issues, while the anonymity of calls
poses challenges for follow-up and long-term evaluation.
Future research should employ longitudinal designs to
track the relationship between consultation themes and
suicidal ideation over time and collect more comprehen-
sive demographic data to better understand influencing
factors. Developing safe follow-up mechanisms and using
mixed methods will enable a deeper exploration of the
relationship between consultation themes and suicidal
ideation. Lastly, developing gender-sensitive strategies
and exploring the experiences of marginalized groups are
crucial for enhancing the inclusivity and effectiveness of
mental health hotlines.

Conclusion

This study reveals a significant association between sui-
cidal ideation and consultation themes such as physical
health issues, mental health problems, romantic relation-
ships, and family issues among callers to the Hangzhou
Mental Health Hotline over the past decade. The gender
differences are notable, with female callers being more
heavily affected. During the global COVID-19 pandemic,
the association between suicidal ideation and consulta-
tion themes among male callers exhibited a sharp upward
trend, which eased after the pandemic. In contrast,
among female callers, the association between suicidal
ideation and consultation themes showed gradual accu-
mulation and continued to worsen in the later stages of
the pandemic. These findings strongly advocate for the
development and implementation of gender-sensitive
mental health intervention strategies to more effectively
address this challenge.
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