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Abstract. This study aims to assess the mental health status of firefighters from
various provinces and cities in China and analyze its relationship with several
demographic and rescue experience variables. Through cluster sampling, 1940
on-duty firefighters (1856 males, 84 females; average age 27.57 + 4.95 years)
were selected from fire stations in Shanghai, Anhui, Jiangsu, Shanxi, and the
Guangxi Zhuang Autonomous Region. The participants' mental health was eval-
uated using the Psychological Health Scale for Firefighters, which measures 14
dimensions of mental health. The results indicate that job position, age, years of
service, and the extent of exposure to traumatic rescue experiences significantly
impact firefighters' mental health. Specifically, fire officers exhibit poorer mental
health compared to frontline firefighters. Older firefighters tend to have more
mental health issues, while more experienced firefighters show better mental
health. Firefighters who have experienced one traumatic event display the poorest
mental health compared to those with no or multiple traumatic experiences, sug-
gesting a self-regulation mechanism among firefighters.
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1 Introduction

Firefighters, as a special occupational group, bear the significant responsibilities of fire
prevention, fire suppression, and emergency rescue. Their work is characterized by
danger, complexity, and uncertainty', With the development of the economy and so-
ciety, various public safety risk incidents occur frequently. According to the "2022 An-
nual China Fire and Rescue Yearbook," there were 852,000 fire incidents in China in
2022, resulting in over 4,000 casualties?l. Both the number of disasters and casualties
have been increasing yearly, making firefighters' training and rescue tasks more bur-
densome, and rescue operations more challenging, thereby greatly threatening their oc-
cupational health. As an essential component of occupational health, mental health sig-
nificantly impacts firefighters' lives and work!®!, Numerous studies have indicated that
fire and rescue personnel are at high risk for mental health disorders. A meta-analysis
showed that the prevalence rate of PTSD among firefighters ranges from 6.4% to 57%,
which is typically higher than that of the general working population'. Another survey
revealed that the incidence of depression among firefighters ranges from 5% to 20%,
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which could reach up to 27% following major disaster rescue missions?®l. In recent
years, there have been frequent incidents of firefighters retiring, being unable to per-
form their duties, or even self-harming due to mental health issues, drawing increased
attention to the mental health of firefighters from both the firefighting community and
society at large. Currently, the main methods for assessing the mental health levels of
firefighters include scale-based assessments, individual interviews, and behavioral
tests, with scale-based methods being the most widely used. However, most current
research employs general scales such as the Symptom Checklist-90 (SCL-90)1), the
Minnesota Multiphasic Personality Inventory (MMPI)7), and the PTSD Checklist for
DSM-5 (PCL-5)® to measure firefighters' mental health levels, with a notable lack of
studies using scales specifically designed for firefighters. Given the unique nature of
their work, the work environment and stressors faced by firefighters differ from those
of the general occupational population. Therefore, using general psychological scales
to reflect the psychological characteristics of firefighters may have certain limitations.
Moreover, the sampling scope of existing studies is often small, with participants usu-
ally coming from a single province or state, making it difficult to generalize the results
to the entire population.

This study intends to use a psychological health scale specifically developed for fire-
fighters to assess the mental health levels of active firefighters in multiple provinces
and cities in China. Additionally, the study aims to analyze the correlation between test
results and various demographic and rescue experience variables to gain a comprehen-
sive understanding of the overall mental health status of active firefighters in China.
This will provide valuable data to support the development of mental health education
and intervention programs for firefighters.

2 Methods

2.1 Participants

Through cluster sampling, on-duty firefighters were selected from fire stations (the
most basic fire organization units) in Shanghai, Anhui Province, Jiangsu Province,
Shanxi Province, and the Guangxi Zhuang Autonomous Region in China to participate
in the study. All participants met the following criteria: (1) provided informed consent
and voluntarily participated in the study; (2) had completed all initial training and were
officially employed and serving at the fire stations; (3) had participated in at least one
fire rescue mission. A total of 2462 questionnaires were distributed, with 1940 valid
responses collected, resulting in a response rate of 78.8%.

2.2 Measurement

Psychological Health.

The psychological health levels of the participants were assessed using the “Psycho-
logical Health Scale for Firefighters”, developed by Hong and Fan 1. This scale com-
prises 156 items, scored on a 4-point Likert scale, where higher scores indicate more
severe psychological health issues. The scale includes two subscales—emotional and
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behavioral—and a validity scale, covering a total of 14 dimensions: inferiority vs self-
acceptance (I-S), anxiety (ANX), depression (DEP), physical symptoms (PHY), soma-
tization (SOM), sexual maladjustment (SEM), alienation (ALI), pathological depend-
ency (PAT), Hypomania (HYP), antisocial behavior (ANT), need for attention (NEE),
distortion of reality (DIR), paranoia (PAR), and eating disorders (EAT). The specific
structure of the scale can be referred to in Figure 1. The Cronbach’s a coefficients for
the dimensions range from 0.83 to 0.91, with a structural validity index RESEA of
0.079 and a CFI of 0.939, indicating good overall reliability and validity.

Psychological Health
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Fig. 1. Structure of the scale.

Rescue Experience.

The rescue incidents experienced by firefighters, especially those involving injuries
and fatalities, are significant factors affecting their mental health. Therefore, during the
assessment, we also collected data on participants' direct or indirect experiences of in-
juries and fatalities in previous rescue missions. Specific aspects include their own ex-
periences of injuries or fatalities, witnessing comrades' injuries or fatalities, and learn-
ing about comrades' injuries or fatalities through other means.

2.3  Data Analysis

All empirical data from the scales will be analyzed and visualized using IBM SPSS
22.0.
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3 Results

3.1 Demographics

A total of 1940 firefighters participated in this mental health assessment, including
1856 males and 84 females, with an average age of 27.57 + 4.95 years and an average
of 5.53 + 5.48 years in service. For detailed demographic statistics, see Table 1.

Table 1. Demographic data (n=1940).

demographic variables n %
d female 84 4.33
ender
£ male 1856 95.67
b i frontline firefighter 1712 88.25
ob position
oo P fire officer 28 1175
. unmarried 1192 61.44
marital status .
married 748 38.56
rescue experience n %
witnessed comrades' sac- no experience 104 5.36
rifice during training or experienced once 1820 93.81
missions experienced more than twice 16 0.82
learned of comrades' sac- no experience 96 4.95
rifice during training or experienced once 1224 63.09
missions experienced more than twice 620 31.96
participated in rescue op- no experience 92 4.74

erations involving injuries experienced once 996 51.34
or fatalities

experienced more than twice 852 43.92

no experience 124 6.39

Injured dursi;i ;escue mis- experienced once 1764 90.92
experienced more than twice 52 2.68

3.2  The impact of demographic factors on mental health

3.2.1 Gender

An independent samples t-test was conducted to examine the differences in mental
health levels between male and female firefighters. As shown in Table 2, there were no
significant differences in mental health levels between male and female firefighters.
However, due to the considerable disparity in the number of participants in each group
and the fact that female firefighters in China typically do not undertake direct fire-
fighting and rescue duties (most of them are engaged in administrative work), the re-
sults of this analysis may have limited practical significance.
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Table 2. T-test analysis of gender differences.

Gender
Male (n=1856) Female (n=84)
Score on the scale 1.29+0.31 1.29+0.16 0.061 0.952

* p<0.05 ** p<0.01, hereinafter referred to as.

p

Job Position.

An independent samples t-test was conducted to analyze the differences in mental
health levels between frontline firefighters and fire officers. As shown in Table 3, the
scale scores of fire officers were significantly higher than those of frontline firefighters
(p <0.01), indicating that fire officers generally have poorer mental health compared
to frontline firefighters.

Table 3. T-test analysis of job position differences.

Job position
Frontline (n=1712) Officer (n=228)
Score on the scale 1.24+0.24 1.63+0.46 -12.399 0.000%*

p

Age and Years in Service.

A linear regression analysis was conducted to examine the impact of age and years
of service on firefighters' mental health levels. As shown in Table 4, although the effect
size is low (0.013), both age and years of service significantly influence mental health
levels (F=13.655, p=0.000 < 0.05). The regression coefficients indicate that age has a
positive effect on mental health levels (B=0.009), while years of service has a negative
effect (B=-0.006). In other words, as age increases, firefighters' mental health tends to
deteriorate, whereas an increase in years of service mitigates this trend.

Table 4. Linear Regression Analysis of Age and Years of Service.

Unstandardized Co- Standardized Collinearity Diag-
efficients Coefficients nostics
Standard t P
B Beta VIF  Tolerance
Error
Constant 1.060 0.045 - 23.564 0.000** - -
Age 0.009 0.002 0.155 5.226  0.000** 1.729 0.578
Years in Service -0.006 0.002 -0.102 -3.426 0.001** 1.729 0.578
R? 0.014
Adjusted R? 0.013
F F (2, 1937) =13.655, p=0.000
D-W (Durbin- 1.429

Watson) Value
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Marital Status.

An independent samples t-test was conducted to examine the differences in mental
health levels among firefighters with different marital statuses. As shown in Table 5,
although the effect size is small, the mental health status of unmarried firefighters is
statistically significantly poorer than that of married firefighters.

Table 5. T-test analysis of marital status differences.

Marital status
Unmarried(n=1192) Married (n=748)
Score on the scale 1.30+0.32 1.27+0.28 2.032 0.042*

p

3.3  The Impact of Rescue Experience on Mental Health

A multifactorial analysis of variance (MANOVA) was conducted to examine the im-
pact of rescue experience (particularly traumatic experiences from past missions) on
firefighters' mental health. As shown in Table 6, the main effect of rescue experience
is significant (p values are all less than 0.01), indicating that different rescue experi-
ences indeed affect the mental health of firefighters.

To further analyze this effect, we used Bonferroni multiple comparisons to examine
the mental health status of firefighters with different rescue experiences. The results
showed that, except for the comparison involving "injured during rescue missions,"
firefighters with one experience had the poorest mental health compared to those who
had two or more experiences or no experience at all in the other three categories. The
specific comparison results are shown in Table 7 (0: no experience, 1: experienced
once, 2: experienced more than twice).

Table 6. MANOVA on the Impact of Rescue Experience on Mental Health.

Sum of Mean )
Squares Square P N
Intercept 137.003 1  137.003 1541.831 0.000** 0.444

Witnessed comrades' sacrifice during 0842 2

L. . 0.421 4.739  0.009** 0.005
training or missions

Learned of comrades' sacrifice during 2563

C L 2 1.282 14.424  0.000** 0.015
training or missions

Participated in rescue operations in-

ST " 2884 2 1.442 16227  0.000%** 0.017
volving injuries or fatalities

Injured during rescue missions 0.830 2 0.415 4.673 0.009%* 0.005

residual 171.5841931  0.089
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Table 7. Bonferroni multiple comparisons.

Comparison Mean Differ-  Standard Error

Item ence (SE) ¢ P Cohen's d
0-1 -0.066 0.068 -0.979 0.984 -0.222
0-2 0.156 0.101 1.538 0.372 0.522
1-2 0.222 0.076 2.926 0.010 0.743
Learned of comrades' sacrifice
0-1 -0.080 0.150 5.371 0.000 2.698
0-2 0.079 0.150 5.330 0.000 2.675
1-2 0.007 0.017 0.393 1.000 0.023

Participated in rescue operations involving injuries or fatalities

0-1 -0.095 0.175 -5.428 0.000 -3.193
0-2 -0.091 0.174 -5.244 0.000 -3.064
1-2 0.038 0.016 2.342 0.058 0.128

Injured during rescue missions

0-1 0.160 0.054 2.967 0.009 0.536
0-2 0.187 0.067 2.770 0.017 0.626
1-2 0.027 0.042 0.628 1.000 0.089

4 Discussion

The analysis results indicate that job position significantly impacts firefighters' mental
health, specifically showing that fire officers have poorer mental health compared to
frontline firefighters. This finding differs from some previous research conclusions,
which suggest that frontline firefighters, due to higher physical demands and risks, gen-
erally have a higher risk of mental health issues than office workers!'%. However, this
study shows the opposite. This suggests that, in addition to intense stressors like high
temperatures, explosions, and thick smoke, the management, coordination, command,
and administrative pressures within the fire service also adversely affect fire officers'
mental health"!!1, Therefore, while improving the mental health of frontline firefighters,
it may also be necessary to address the mental health concerns of those in administrative
positions.

Both age and years of service significantly impact firefighters' mental health, but
their effects are in opposite directions. Older firefighters exhibit more mental health
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issues, while more experienced firefighters have better mental health. In a profession
that demands high physical exertion and strong physical fitness, aging often leads to a
decline in professional abilities, which is associated with decreased job performance
and subsequent income reduction!'?l. This, in turn, results in higher levels of anxiety
and depression among older firefighters!'*]. However, firefighting is also a technical job
that requires skills and experience. As firefighters gain more years of service, their pro-
fessional competence increases, which can partially offset the decline in physical abil-
ities!!¥. Therefore, when intervening in firefighters' mental health, it is important to
focus on older individuals with shorter service durations, as this group typically consists
of those who have transitioned from other industries into firefighting.

Regarding rescue experiences, most previous studies have shown a positive correla-
tion between exposure to traumatic events and firefighters' mental health!'®, Specifi-
cally, as the number of traumatic rescue events increases, firefighters tend to develop
more psychological disorders, including sleep disturbances and acute/chronic stress
disorders. However, this study found that firefighters who had experienced one trau-
matic event had the poorest mental health compared to those who had never experi-
enced or frequently experienced traumatic rescue events. In the category of "partici-
pated in rescue operations involving injuries or fatalities," the extent of experience was
even negatively correlated with the mental health level of the participants. This suggests
that firefighters may possess a self-regulation mechanism that helps them adjust and
restore their mental state after repeatedly experiencing traumatic events. Furthermore,
as their rescue experience grows, the improvement in their professional competence
also contributes to better mental health, as discussed in the section on age and years of
service.

5 Conclusions

This study assessed the mental health status of firefighters from various provinces and
cities in China and analyzed its relationship with several demographic and rescue ex-
perience variables. The results indicate that job position, age, years of service, and the
extent of exposure to traumatic rescue experiences all impact firefighters' mental health.
This suggests that mental health professionals in the firefighting industry should in-
crease their focus on the mental health of fire officers, older but less experienced fire-
fighters, and those who have had fewer traumatic rescue experiences.
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source, provide a link to the Creative Commons license and indicate if changes were made.
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