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Abstract: This study tested a chain mediation model on whether hopelessness and nostalgia play a mediating role in
psychache and suicidal ideation of firefighters. A total of 652 firefighters participated in the survey (male = 94.94%;
mean age = 23.71 years, SD = 4.18 years). The firefighters completed the Chinese Revised Psychache Scale (PAS),
Beck Hopelessness Scale (BHS), Southampton Nostalgia Scale (SNS), and Columbia-Suicide Severity Rating Scale (C-
SSRS). The path analysis results indicated that psychache positively predicted suicidal ideation. Hopelessness plays a
significant mediating role between psychache and suicidal ideation further strengthening this relationship. In contrast,
nostalgia mediates and weakened the relationship between psychache and suicidal ideation. Hopelessness and nostalgia
jointly constructed a chain mediating effect between psychache and suicidal ideation, for higher suicidal ideation with
higher hopelessness and lower nostalgia. The findings align with the Three-Step Theory of Suicide, which proposes that
suicidal ideation results from the combination of pain and hopelessness and that connectedness is a key protective factor
against escalating ideation. Therefore, interventions to reduce suicidal ideation in firefighters should aim to enhance their
nostalgia, while reducing sense of hopelessness.
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Introduction
Firefighters need to be resilient to the vicissitudes
of frequent exposure to hazardous physical, chemical,
mechanical, and socio-psychological environments, which
heightens their risks for premature mortality (Cuen-
ca-Lozano & Ramírez-García, 2023). Some may result
with psychache, a well-established risk factor for sui-
cide (Cheng et al., 2021). Psychache refers to a lasting,
unpleasant, and unsustainable feeling characterized by a
perception of inability or deficiency of self (Meerwijk
& Weiss, 2014). A meta-analysis showed that the preva-
lence of suicidal ideation among U.S. firefighters was as
high as 46.8% (Stanley et al., 2016). Longitudinal studies
found that the rate of suicidal ideation among U.S. female
firefighters increased from 28.4% pre-service to 37.7%
in-service (Stanley et al., 2017).

Firefighters may experience a sense of both hopeless-
ness and psychache due to the hazards they are exposed
to (Stanley et al., 2020). However, they may have a sense
of nostalgia as a bittersweet emotion, which has been
shown to enhance self-continuity and social connectedness
(Sedikides et al., 2004; Tilburg et al., 2018). Yet the role of
hopelessness and nostalgia in firefighters’ psychache and
suicidal ideation remains unclear.

Psychache and suicidal ideation
Existing research suggests that when psychache becomes
unbearable, suicide seems to be the only way to stop
the suffering (Shneidman, 1993). Furthermore, studies

indicated that individuals with a history of suicidal
ideation—whether persistent or recent—showed signif-
icantly higher levels of psychache than those without
such ideation (Ducasse et al., 2018). Certain profes-
sions, like firefighting, face exceptionally high risks of
accumulating debilitating psychache due to their unique
occupational stressors. For instance, a survey documented
the immense operational burden on Chinese fire services
(e.g., 1,189,000 responses in 2017; Chen et al., 2020),
which represents a significant chronic stressor. Critically,
the tragic outcomes of rescue efforts and exposure to brutal
scenes create a profound gap between firefighters’ ideal-
ized self-concept and their lived experiences, constituting a
major source of psychache (Tossani, 2013). In conclusion,
fluctuations in psychache may predict variations in suicidal
ideation, positioning psychache as a key risk factor for
suicidal tendencies (Chen et al., 2024), particularly when
combined with a sense of hopelessness.

Hopelessness mediation
Hopelessness is widely recognized as a key predictor of
suicidal ideation (Klonsky et al., 2016; Ballard et al.,
2022), and previous studies have identified it as a signifi-
cant risk factor for suicide ideation among police officers
(Violanti et al., 2016). Hopelessness is characterized by
negative expectations about oneself and the future, often
accompanied by a pessimistic outlook (Beck et al., 1974).
Research indicates a moderate correlation between psy-
chache and hopelessness (Siau et al., 2024). Another study
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showed that individuals who are more tolerant of pain
are more confident in managing negative emotions (Xu
et al., 2024). According to the Three-Step Theory (3ST),
suicidal ideation arises from psychache, but it occurs only
when hopelessness is also present. In other words, suicidal
ideation emerges when individuals perceive their suffering
as unchangeable and permanent (Klonsky & May, 2015).
Firefighters, due to the special nature of their work, are
often exposed to repeated traumatic events (Shin et al.,
2023; Tsai et al., 2021). As we know, such exposure
can influence their psychache and pain tolerance (Zegel
et al., 2023). However, it remains unclear how hopeless-
ness interacts with the relationship between psychache and
suicidal ideation in firefighters.

Nostalgia mediation
Nostalgia is a ubiquitous, self-related, bittersweet but pre-
dominantly positive social emotion that involves a sense of
longing for significant past experiences that are personally
meaningful (Sedikides et al., 2004; Sedikides et al., 2008).
Nostalgia has been shown to strengthen social connections
(Juhl & Biskas, 2023; Wildschut et al., 2010), promote
meaning in life (Routledge et al., 2011), and reduce
loneliness and psychache (Abeyta et al., 2020).

Interestingly, initial psychache can predict stronger
feelings of nostalgia (Wang et al., 2023), and nostalgia
can help alleviate bereavement (Reid et al., 2021). Neu-
robehavioral evidence suggests that nostalgia can enhance
the detection of death threats (Yang et al., 2021) and
reduce suicidal ideation (Tian, 2023). For firefighters,
frequent disruptions in family and social support (Regehr
et al., 2005) can weaken social connections, potentially
contributing to psychache and suicidal ideation. How-
ever, when experiencing psychache and hopelessness,
individuals’ nostalgia may be triggered (Routledge et al.,
2013; Maher et al., 2021). Thus, from this perspective,
nostalgia may serve as a buffer against psychache and
hopelessness, foster a sense of belonging (Abeyta et al.,
2024), and potentially reduce suicidal ideation.

Nevertheless, the role of nostalgia in mitigating psy-
chache and suicidal ideation in firefighters—who often
face interpersonal (Igboanugo et al., 2021) and family-
work conflicts (Regehr et al., 2005)—remains unclear.
Specifically, it is uncertain how nostalgia interacts with
hopelessness to influence psychache and suicidal ideation
in this population.

Theoretical foundations
The Three-Step Theory (3ST) of Suicide proposes that
suicidal behavior evolves through three stages. Step 1:
The combination of pain and hopelessness causes suici-
dal desire. Step 2: Suicidal desire intensifies when pain
exceeds or overwhelms connectedness. Step 3: Strong
suicidal desire progresses to suicide attempts if capability
for suicide is present (Klonsky et al., 2021). Central
to the suicidal ideation development, the interaction of
psychache and hopelessness predicts suicidal ideation,
while connectedness modulates their intensity (Klonsky
& May, 2015). When psychache exceeds connectedness
(e.g., nostalgia), strong ideation emerges; stronger con-
nectedness conversely buffers against escalation (Klonsky

& May, 2015). Empirical validations across populations
confirm the framework’s explanatory power for suicide
risk assessment (Pachkowski et al., 2021; Baker et al.,
2025). This study applies 3ST to examine how psychache,
hopelessness (Step 1), and nostalgia (Step 2) collectively
influence suicidal ideation among firefighters.

Although previous studies have confirmed the relation-
ship between psychache, suicidal ideation, hopelessness,
and nostalgia, few have investigated how psychache influ-
ences suicidal ideation through the mediating roles of
hopelessness and nostalgia in firefighters.

Goal of the study
Based on the 3ST and prior research, we propose the
following four hypotheses:

Hypothesis 1: Psychache has a significant positive
predictive effect on suicidal ideation in firefighters.

Hypothesis 2: Hopelessness plays a mediating role in
the relationship between psychache and suicidal ideation
in firefighters, contributing to a higher level of suici-
dal ideation.

Hypothesis 3: Nostalgia is a mediator between psy-
chache and suicidal ideation in firefighters, contributing to
a lower level of suicidal ideation.

Hypothesis 4: Hopelessness and nostalgia play a chain
mediating effect between psychache and suicidal ideation
in firefighters, higher suicidal ideation linked to greater
hopelessness and lower nostalgia.

Methods

Participants and setting
A convenience sample of 652 firefighters were partici-
pants. The sample comprised 33 female (5.06%), 619 male
(94.94%). Their age range was from 18 to 46 (mean =
23.71 years, SD = 4.18 years). Fifty-eight of the partici-
pants (8.90%) reported experiencing suicidal ideation.

Measures
The Psychache Scale (PAS)
The 13 items PAS was developed by Holden et al. (2001)
and later revised for the Chinese version by Li and wei
(2017). Items are scores on a 5-point Likert scale (from
1 = Never, to 5 = Always). An example item is, “I feel
psychological pain”, higher scores indicate greater levels
of psychache. The alpha reliability coefficient for PAS
scores was 0.96 in this study.

Beck Hopelessness Scale (BHS)
The BHS was developed by Beck et al. (1974) and adapted
for the Chinese population by Kong et al. (2007). It
comprises 20 items. An example item is, “I look forward to
the future with hope and enthusiasm”, higher total scores
indicating a greater degree of hopelessness. The items are
on a binary scale of 1 = True or 0 = False. Also, 9 items
of the items require reverse scoring. The alpha reliability
coefficient for BHS scores was 0.79 in this study.

Southampton Nostalgia Scale (SNS)
The SNS was created by Wildschut et al. (2006) and
revised by Zhang et al. (2024) for the Chinese version.
The scale consists of 7 items, to measure the frequency
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Table 1. Descriptive statistics and correlation analysis (N = 652)

No. Variable M SD 1 2 3

1 Psychache 1.23 0.51
2 Suicidal ideation 0.06 0.16 0.36***
3 Hopelessness 0.15 0.15 0.51*** 0.54***
4 Nostalgia 6.06 1.07 −0.38*** −0.53*** −0.56***

Note. ***p<0.001.

of nostalgic feelings. The items are on a 7-point Likert
scale (from 1 = Not at all, to 7 = Very much). An
example item is, “How valuable is nostalgia for you?”
Higher scores reflect a stronger tendency for nostalgia. The
alpha reliability coefficient for SNS scores was 0.94 in
this study.

Columbia-Suicide Severity Rating Scale (C-SSRS)
The C-SSRS was developed by Posner et al. (2011) and
revised for the Chinese version by Li et al. (2023). The
C-SSRS comprises 5 items to assesses suicidal ideation.
Items are binary coded as 1 = yes or 0 = No. An example
item is, “Have you wished you were dead or wished
you could go to sleep and not wake up?” Higher scores
indicate more severe suicidal ideation. The alpha reliability
coefficient for C-SSRS scores was 0.72 in this study. The
complete items for all scales used in this study are provided
in Appendix A.

Procedure
The Shanghai Normal University Ethics Committee
approved the study (2025-005). Participants consented to
the study. Data collection was conducted via an online
platform, where firefighters accessed the electronic ques-
tionnaire by scanning a QR code with their smartphones.
Participants first read the electronic informed consent
form. If they selected “I agree to participate,” they were
automatically redirected to the questionnaire page, where
they could complete the survey based on their individ-
ual circumstances. If they selected “I do not agree to
participate,” the system automatically logged them out.

Data analysis
Data were analyzed using IBM SPSS Statistics software
(Version 26.0). First, Harman’s one-way test was con-
ducted to assess common method bias, identifying eight
items with eigenvalues greater than 1, and the first factor
explained 32.19% of the variance, which is below the
40% threshold, indicating that there was no significant
common method bias in this study. Second, Model 6 of
the PROCESS macro developed by Hayes (2013) was
used to examine the chain mediation effect of hopeless-
ness and nostalgia on psychache and suicidal ideation
among firefighters. The model employed a bias-corrected
nonparametric percentile bootstrap method with 5000
resamples to compute 95% confidence intervals.

Results

Descriptive statistics and correlation analysis
As in Table 1, there was a significant positive
correlation between psychache and suicide ideation

(r = 0.36, p < 0.001). Hopelessness was positively corre-
lated with psychache (r = 0.51, p < 0.001) and suicidal
ideation (r = 0.54, p < 0.001). Nostalgia was negatively
correlated with psychache (r = −0.38, p < 0.001)
and suicidal ideation (r = −0.53, p < 0.001). Nos-
talgia was also negatively correlated with hopelessness
(r = −0.56, p < 0.001).

Predicting suicidal ideation from psychache
The regression analysis revealed that, after controlling for
hopelessness and nostalgia, psychache remained a signif-
icant positive predictor of suicidal ideation in firefighters
(β = 0.08, p < 0.05), accounting for 21.54% of the
total effect (β = 0.36). This finding suggests that suicidal
ideation among firefighters was predicted by psychache,
thus supporting Hypothesis 1.

Hopelessness adjustment mediation
The regression analysis showed that psychache was a
significant positive predictor of hopelessness (β = 0.51,
p < 0.001), and hopelessness, in turn, significantly pre-
dicted suicidal ideation (β = 0.32, p < 0.001). Mediation
effects analysis (see Table 2) revealed that hopelessness
significantly mediated the relationship between psychache
and suicidal ideation (β = 0.16, p < 0.001, 95% CI [0.11,
0.22]), accounting for 44.68% of the total effect. This
suggests that higher levels of hopelessness amplify the
effect of psychache on suicidal ideation in firefighters, thus
supporting Hypothesis 2.

Nostalgia adjustment mediation
The results indicated that psychache negatively predicted
nostalgia (β = −0.13, p < 0.001), and nostalgia, in turn,
negatively predicted suicidal ideation (β = −0.32, p <

0.001). Nostalgia significantly mediated the relationship
between psychache and suicidal ideation (β = 0.04, p <

0.001, 95% CI [0.01, 0.08]), accounting for 11.69% of
the total effect. These findings suggest that higher levels
of nostalgia weaken the impact of psychache on suicidal
ideation in firefighters, supporting Hypothesis 3.

Hopelessness and nostalgia chain adjustment mediation
Using psychache as the independent variable (X), suicidal
ideation as the dependent variable (Y), and hopelessness
(M1) and nostalgia (M2) as mediators, a chain mediation
model was tested (see Figure 1). The chain mediation
effect was significant (β = 0.08, p < 0.001, 95% CI [0.04,
0.13]), accounting for 22.09% of the total effect. This
finding indicates that psychache significantly influences
suicidal ideation in firefighters through both hopelessness
and nostalgia, thus supporting Hypothesis 4.
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Table 2. Mediation effects of hopelessness and nostalgia

Mediation pathways βββ Boot SE 95% CI

Lower Upper

Total indirect effect 0.29 0.03 0.22 0.35
Ind 1 0.16 0.03 0.11 0.22
Ind 2 0.04 0.02 0.01 0.08
Ind 3 0.08 0.02 0.04 0.13

Note. β = standardised regression coefficient; SE = standard error; CI = confidence interval. Ind 1 =
Psychache → Hopelessness → Suicide ideation Ind 2 = Psychache → Nostalgia → Suicide ideation Ind
3 = Psychache → Hopelessness → Nostalgia → Suicide ideation.

Figure 1. Hopelessness and nostalgia chain mediation model.
Note. *p< 0.05, ***p< 0.001.

Discussion
Psychache predicted suicidal ideation among firefighters,
which is consistent with previous studies (Shneidman,
1993; Verrocchio et al., 2016). The demanding and com-
plex nature of rescue tasks, combined with inadequate
fire station infrastructure and safety deficiencies, may lead
to the failure of rescue efforts of “fire heroes” (Chen
et al., 2020; Kennedy et al., 2019). The disillusionment
stemming from failure to meet both personal and societal
expectations reinforces feelings of incompetence, leading
to great psychache (Goren, 2007). In an attempt to escape
psychache, suicidal ideation may emerge as a coping
mechanism, offering a way to alleviate internal distress.
This could involve the belief that suicide would end the
suffering, thereby enhancing pain tolerance (Orbach et al.,
2003), particularly in firefighters, who are often expected
to be more resilient to psychache.

This study findings indicate that hopelessness mediates
the relationship between psychache and suicidal ideation,
which aligns with previous studies (Berardelli et al.,
2023; Chen et al., 2024). The findings are consistent
with 3ST proposition the interaction between psychache
and hopelessness contributes to the emergence of sui-
cidal ideation. Firefighters are under immense pressures
in rescue operations, carrying the responsibility for their
own safety and that of others, and often making life-or-
death decisions (Duarte et al., 2024). Despite rigorous
training, unavoidable casualties among colleagues or res-
cued individuals can evoke intense self-loathing and a
sense of helplessness (Phelps et al., 2018). Furthermore,
disruptions in family support and difficulties in form-
ing colleague support networks often lead to burnout
and loneliness among firefighters (Smith et al., 2018).

Additionally, firefighters are at risk for feelings of indebt-
edness toward their families, departmental accountability
mechanisms, and a lack of understanding from the public
exacerbate their self-doubt, shame, and guilt (Lakoma,
2023; Lentz et al., 2021; Hyun et al., 2020). These factors
lead firefighters to perceive themselves as incompetent and
powerless, thereby triggering suicidal ideation (Klonsky &
May, 2015).

This study found that nostalgia mediates the rela-
tionship between psychache and suicidal ideation in
firefighters. Previous research has shown that nostalgia can
alleviate psychache (Reid et al., 2021) and reduce suicidal
ideation (Tian, 2023). By the second step of the 3ST, the
intensity of suicidal ideation is primarily determined by
connectedness. When pain exceeds connectedness, indi-
viduals are more prone to develop strong suicidal ideation.
Conversely, when connectedness outweighs experienced
pain, only mild suicidal ideation may manifest (Klonsky &
May, 2015). Nostalgia, as a positive resource among fire-
fighters as by the success memories and experiences with
others (Routledge et al., 2011), which can counteract lone-
liness (Zhou et al., 2008) and strengthen self-continuity
and connectedness (Wildschut et al., 2010). Their occu-
pational role often provides a sense of meaning in life
(Tilburg et al., 2018), thereby buffering the impact of
psychache on suicidal ideation among firefighters.

The results also showed that hopelessness is a risk
factor for the development of suicidal ideation (Klonsky
et al., 2016). According to the 3ST, both psychache and
hopelessness are necessary conditions for suicidal ideation
to arise, with disruptions in connectedness acting as ampli-
fying factors. The 3ST posits that suicide originates in
overwhelming physical or psychological pain that dimin-
ishes the will to live. While necessary, psychache alone
cannot trigger suicidal ideation—hopelessness is essential.
When psychache persists with no perceived hope of relief,
suicidal ideation emerges. This framework demonstrates
that deficient social connectedness facilitates escalation,
whereas robust connections may restore life-sustaining
motivation and reduce suicidal ideation (Klonsky & May,
2015; Klonsky et al., 2021).

The study found nostalgia serves as a suicidal ideation
protective factor (Tian, 2023). Nostalgia helps firefighters
mitigate one of the conditions that trigger further suici-
dal ideation—disruptions in social connections (Seehusen
et al., 2013; Wildschut et al., 2010). Thus, nostalgia buffers
the effects of psychache and hopelessness resulting from
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rescue-related trauma, thereby reducing the likelihood of
suicidal ideation.

Implications for research and practice
The findings offer valuable insights for addressing suicidal
ideation in this group. For instance, governments could
establish structured incentive and accountability systems
to help firefighters reframe traumatic experiences and
mitigate hopelessness. Fire agencies should implement
support programs to strengthen firefighters’ connections
with their families and colleagues, fostering a stronger
sense of belonging and hope. Additionally, psychological
workers could encourage firefighters to actively document
their lives through photos or diaries, could provide them
with material for nostalgia, offering an emotional resource
during times of psychache.

Limitations and future recommendations
This study utilized an online survey and convenience
sampling, which resulted in a relatively young sample
with few older firefighters participating. Therefore, cau-
tion should be exercised when generalizing the findings
to other populations. Furthermore, while existing stud-
ies have distinguished the effects of different types of
nostalgia on mental health, future studies could refine
these distinctions. Finally, the use of self-reported data and
cross-sectional sampling limits the ability to infer causality
and introduces the potential for common method bias.
Future research could adopt longitudinal tracking or multi-
source reporting designs to enhance causal inference.

Conclusion
In summary, the results found psychache to predict suicidal
ideation among firefighters. Hopelessness is a risk factor
for suicidal ideation among firefighters, while nostalgia
serves as a protective factor. Hopelessness and nostalgia
act as chain mediators between firefighters’ psychache
and suicidal ideation; increased hopelessness coupled with
reduced nostalgia heightens suicide risk. These findings
support the applicability of the 3ST within the firefighter
population: psychache and hopelessness synergistically
generate suicidal ideation, whereas social connectedness

critically buffers against its exacerbation. Interventions
aimed at alleviating psychache and preventing suicidal
ideation among firefighters should seek to reduce their
sense of hopelessness and to boost their sense of nostalgia.
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Appendix A

Questionnaire and Items

The Psychache Scale (PAS)
I feel psychological pain.
I seem to ache inside.
My psychological pain seems worse than any physical pain.
My pain makes me want to scream.
My pain makes my life seem dark.
I can’t understand why I suffer.
Psychologically, I feel terrible.
I hurt because I feel empty.
My soul aches.
I can’t take my pain any more.
Because of my pain, my situation is impossible.
My pain is making me fall apart.
My psychological pain affects everything I do.
Beck Hopelessness Scale (BHS)
I look forward to the future with hope and enthusiasm.
I might as well give up because I can’t make things better for myself.
When things are going badly, I am helped by knowing they can’t stay that way forever.
I can’t imagine what my life would be like in 10 years.
I have enough time to accomplish the things I most want to do.
In the future, I expect to succeed in what concerns me most.
My future seems dark to me.
I expect to get more of the good things in life than the average person.
I just don’t get the breaks, and there’s no reason to believe I will in the future.
My past experiences have prepared me well for my future.
All I can see ahead of me is unpleasantness rather than pleasantness.
I don’t expect to get what I really want.
When I look ahead to the future, I expect I will be happier than I am now.
Things just won’t work out the way I want them to.
I have great faith in the future.
I never get what I want so it’s foolish to want anything.
It is very unlikely that I will get any real satisfaction in the future.
The future seems vague and uncertain to me.
I can look forward to more good times than bad times.
There’s no use in really trying to get something I want because I probably won’t get it.
Southampton Nostalgia Scale (SNS)
How valuable is nostalgia for you?
How important is it for you to bring to mind nostalgic experiences?
How significant is it for you to feel nostalgic?
How prone are you to feeling nostalgic?
How often do you experience nostalgia?
Generally speaking, how often do you bring to mind nostalgic experiences?
Specifically, how often do you bring to mind nostalgic experiences?
Columbia-Suicide Severity Rating Scale (C-SSRS)
Have you wished you were dead or wished you could go to sleep and not wake up?
Have you actually had any thoughts of killing yourself?
Have you been thinking about how you might kill yourself?
Have you had these thoughts and had some intention of acting on them?
Have you started to work out or worked out the details of how to kill yourself? Do you intend to carry out this plan?
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