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Background: Depressive symptoms (DS) can erode physical and mental health; social support (SS) is
considered a buffer for DS and a promoter for improving coping and recovery abilities. However, there is
almost no research on the mediating role of negative coping (NC) in SS and DS, especially among
firefighters.

Methods: A cross-sectional survey was conducted among firefighters in Chongqing, China, and the valid
data of 407 firefighters were collected through questionnaires distributed on the WeChat platform in
2020. Statistical Product and Service Solutions (SPSS) 26.0 is used for descriptive statistics and correlation
analysis. Structural equation modeling was adopted to analyze the association among SS, NC, and DS. The
mediation effect is also evaluated.

Results: Firefighters’ detection rate of DS is 23.3%, and when they receive more SS were less likely to
develop DS. NC was positively correlated with DS (B = 0.54, p < 0.001) after controlling for SS. Besides,
the results of structural equation modeling showed that NC partially mediates the relationship between
SS and DS (standard error = 0.039, indirect effects = 0.109, 95% confidence interval: 0.047—0.200
p < 0.001).

Conclusion: NC has a partial indirect effect between SS and DS among firefighters. SS could not only affect
DS directly but also indirect work on it by affecting NC. This discovery will be a novel and meaningful

part of the research on the firefighter population.
© 2023 The Authors. Published by Elsevier B.V. on behalf of Occupational Safety and Health Research
Institute, Korea Occupational Safety and Health Agency. This is an open access article under the CC BY-

NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

According to the World Health Organization, depression and
other mental health conditions are on the rise worldwide and
remain a threat to public health, of which the most significant in-
creases in depression and anxiety. Depression is regarded as the
second-leading cause of disability in China [1], and its prevalence is
increasing rapidly with China’s economic growth and social
changes [2]. As a special high-risk profession, firefighters not only
need to face risks and deal with emergency situations but also need
to undergo high-intensity training, which contributes to psycho-
logical problems, such as post-traumatic stress disorder and
depression [3]. A study indicated that the firefighters’ work appears

to be a strong source of stress and mental strain [4], which
contribute to greater risk of mental and physical health problems
[5]. It is estimated that the prevalence rate of depression among
firefighters reached 22% [3].

Firefighters is a high-risk profession with exposure to traumatic
events and heavy work stress [6], are the population with a high
prevalence of depressive symptoms (DS). A systematic review
suggests that their mean prevalence of depression is 18.7%, which is
higher than those of the community population [7]. Because of the
busy routine and intensive workload, the prevalence of DS among
Chinese firefighters has reached 22.68% [8]. One study in the United
States found that 27% of firefighters suffered from major depression
after participating in a rescue [9]. Firefighters is also a male-
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dominated profession, according to the estimation of International
Association of Fire and Rescue Services, only about 9% of all fire-
fighters worldwide are female [10]. Besides, the population of
firefighters has a wide age range, a study in the United States has
found that almost all America firefighters sent to the front line are
between the ages of 20 and 59 [11]. However, numerous highlights
have focused on the depression in high-stress occupations such as
teachers, doctors, and nurses; the DS in the high-risk profession of
firefighters have received a little attention, especially when the
negative coping (NC) as a mediate role. Thus, this deserves further
study.

The early state of depression is DS. DS include low mood,
reduced enjoyment, increased fatigue, hopelessness and sleep
difficulties, which often persist or fluctuate, and a large proportion
of patients do not respond to standard treatment [12]. Several
studies have shown that younger adults and people with greater
social strain or less social support (SS) have worse mental health
and that perceived SS influences the overall outcome of depres-
sion, which plays a key role in recovery from affective disorders
[13—15]. Firefighters’ mental health such as DS is affected in many
ways, SS and coping strategies have been proven to be protective
factors for mental health in previous studies [16—18]. In fact, in-
dividuals with limited social networks have a higher risk of
depression [19]. Therefore, SS plays a crucial role in the occurrence
of DS.

The definition of SS is the practical assistance, emotional sup-
port, and information assistance provided to individuals by
meaningful groups around them, such as family members, friends,
colleagues, relatives, neighbors, and so on, when they are in a
difficult situation [20], and it is often broadly defined as providing
help, comfort, or resources to individuals to help them cope with
stressors [21]. SS can be divided into several specific types:
instrumental; emotional; informational; companionship; appraisal
support, which is considered a buffer for stress and a promoter for
improving coping and recovery abilities [22,23]. Support from
peers, colleagues, family, and friends has also been shown to help
individuals sustain emotional balance in the face of threats and
stress-inducing events [24]. Some previous studies demonstrated
that SS relates to psychological well-being positively [25,26], when
people with higher levels of SS have a 63% lower risk of DS [27], so
SS can protect against DS and psychological distress [28—30]. Thus,
adequate SS can provide a safe environment to talk about negative
experiences, thereby reducing DS [31].

Coping is "a constantly changing cognitive and behavioral effort
to manage specific external or internal needs that are assessed as
consuming or exceeding the resources of the individual" and in-
cludes both positive and NC [32]. NC and positive coping are two
completely opposite ways of coping. Individuals who primarily
adopt positive coping strategies experience less emotional distress,
while individuals who adopt NC strategies experience the opposite
[33]. In addition, positive coping styles and family support are
protective factors, while NC styles can exacerbate psychological
problems [34]. Therefore, the coping style they choose is of the
utmost importance when people face difficult or complex negative
events, which will affect their psychosocial outcomes, especially for
their mental health. It is important to note that SS is a psychological
and material resource provided by a social network [35], when
people face pressure and difficulties, SS is a strong backing, which
can enhance the confidence to cope with setbacks and influence the
choice of coping style. Research has shown that SS can reduce stress
and the impact of stressful situations, prepare individuals for
difficult situations, and improve their ability to cope [36], so there is
a strong correlation between SS and NC.

Although the above studies have explored the link between SS
and mental health, the effect mechanism by which SS affects DS
remains to be analyzed, especially when NC acts as a mediator.
Structural equation modeling (SEM) is widely used to verify com-
plex phenomena, involving various themes, such as humans,
health, and the environment, which provides an extensive toolbox
for analyzing the multivariate interrelationships between directly
observed variables and underlying structures [37]. Therefore, SEM
is a very appropriate method to verify the mediating effect of NC
between SS and DS. Besides, there exists limited research on the
relationship between SS, NC, and DS among firefighters, so it is
meaningful to explore the mechanism by which SS influences DS
through NC.

In the current study, our aims were threefold. First and fore-
most, to testify whether the higher SS scores, the less likely to have
DS among firefighters. Second, to research if firefighters with
higher NC scores were more likely to have DS. Third, to examine the
mediating effect of NC on SS and DS.

2. Materials and methods
2.1. Participants and process

A cross-sectional survey was conducted in 2020 among fire-
fighters in Chongging, the largest economic center in southwest
China. This study included a sample of 407 firefighters with an
average age of 29.12(S.D. = 5.86). We selected firefighters through
random sampling and distribute questionnaires to them. A total of
450 questionnaires were issued and 423 were collected, including
16 with missing values and outliers. The recovery rate was 94% and
the effective rate was 96.22%. Then remaining 407 copies are valid.
We analyze the collected data through cross-sectional research and
use qualitative surveys as a supplement to quantitative surveys. The
subjects also met the following inclusion criteria: @ Voluntarily
participated in the survey and sign informed consent, @ no history
of mental illness and did not take any psychotropic drugs, ® the
working time is more than half a year in this position; exclusion
criteria: @ refused to participate in the survey, @ less than half a
year of service, ® long-term sick leave or resignation, @ recent use
of psychotropic drugs.

2.2. Measurement

2.2.1. Basic demographic investigation

Table 1 presents the full descriptive statistical results of the
sample characteristics. The number of male firefighters is much
higher than female ones (96.3% vs. 3.7%). More than two-thirds
(83.0%) of the firefighters had attended high school to junior col-
lege, and most of them are unmarried (67.1%). The individuals
participated in this survey were required to complete and authentic
information, which include gender, age, educational level, marital
status, and so on. Age will be regarded as control variables in the
following studies.

2.2.2. Depressive symptoms

DS were measured by translated Patient Health Questionnaire,
which is composed of 9 items, and it is can be summarized as 9
different aspects: interest, mood, sleep, fatigue, appetite, failure,
attention, action, and suicide. It has been proven to be very effective
and reliable in the Chinese population [38]. It assessed the fre-
quency of symptoms in the past two weeks: "never", "occasionally",
"more than a half", "all the time". Each item is assigned Likert 4
points, "never" (0 point), "occasionally” (1 point), "more than a
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Table 1
Comparison of DS, SS, and NC under different demographic and sociological characteristics
Category Frequency (n)  Constituent ratio (%) DS SS (M + SD) NC (M + SD)
Yes(%) No(%)

1 Gender(n = 407)
Male 392 96.3 89 (22.7) 303 (77.3) 2415 9.0+4.0 3.133 236+75 6.533*
Female 15 3.7 6 (40.0) 9 (60.0) 10.9+3.6 28.7+7.0

2 Educational level
Junior high school and below 12 3.0 2(16.7) 10 (83.3) 8.6+3.0 264+79
High school to junior college 338 83.0 75 (22.2) 263 (77.8) 2.711 9.0+4.1 0.618 233 +7.7 3.583*
Bachelor degree or above 57 14.0 18 (31.6) 39 (68.4) 96+37 259+6.1 0.685

3 Marital status
Unmarried 273 67.1 56 (20.5) 217 (79.5)  8.014* 89+3.9 23.8+75
Married 115 283 31 (27.0) 84 (73.0) 94+39 1.478 237+79 0.025
Divorced/widowed 19 4.6 8(42.1) 11 (57.9) 102 +£52 241+71

4 Age
< 25years 103 253 17 (18.7) 74 (813) 83+36 242+83
25 < y < 35years 257 63.1 64 (242) 201(75.8) 1.869 93440 234+73
35 < y < 45years 34 8.4 11 (28.9) 27 (71.1) 94+ 44 1894 250+7.4 0635
> 46years 13 32 3(23.1) 10 (76.9) 10.0+5.3 245+ 79

Total 407 100 95(233) 312(76.7) 9.1+40 238476

Note: DS, depressive symptoms; NC, negative coping; SS, social support, *p < 0.05.

half" (2 points), "all the time" (3 points), and when total scores
more than 10 points is considered DS. Besides, the score is higher,
the more severe the DS are, and the Cronbach’s alpha for this
component in this study was 0.927.

2.2.3. Social support

SS was measured by the scale developed by the project team to
evaluate the stress of the survey subjects. It is a new assessment
method established by the National Institute of Occupational
Health and Poisoning Control for occupational populations in China
[39]. This scale consisted of 5 items, which can be expressed as
support from leader, colleague, unit, favor and family, each item is
assigned Likert 5 points, "completely disagree" (1 point), "disagree”
(2 points), "basically agree" (3 points), "agree" (4 points), "strongly
agree" (5 points), these items were reversely scored (6 - actual
score), then the scores of each item and the total score were
calculated. The higher the scores, the lesser the SS. The Cronbach’s
alpha of this scale was 0.932.

2.2.4. Negative coping

In this part, the Trait Coping Style Questionnaire compiled by
Qianjin Jiang was used to evaluate the relatively stable coping style
of individuals with certain personality tendencies to different
events in life, it is concluding two coping strategies: positive coping
and NC [40]. NC includes 10 items: memory, anger, fluctuation,
press, cry, ignore, hesitate, unhappy, blame, and solitude. Accu-
mulate points by items, and the higher the score, the level of NC is
higher. Moreover, this scale’s Cronbach’s alpha is 0.909. The reli-
ability and validity levels of each scale are shown in Table 2.

2.3. Statistical analysis

After removing missing values and outliers, 407 sets of valid
data were left, then Statistical Product and Service Solutions (SPSS)
26.0 was used for data analysis, such as Pearson correlation

Table 2
Reliability and validity test of SS, DS, and NC Scales

Cronbach’s alpha KMO p value Number of items
SS 0.932 0.892 <0.001 5
DS 0.927 0.936 <0.001
NC 0.909 0.939 <0.001 10

Note: DS, depressive symptoms; SS, social support; NC, negative coping.

analysis, one-way analysis of variance, and normality tests. We use
Chi-square test and independent sample t-test to examine differ-
ence in different variable. We used AMOS 24.0 to construct
SEM and tested the mediation effects. The test level in this study
was o = 0.05.

3. Results
3.1. Descriptive statistics and sample characteristics

In this sample, there are more male than female firefighters,
occupied 96.3% (392) and 3.7% (15), respectively, and their DS
detection rates were 22.7% and 40% severally, and the total detec-
tion rate is 23.3%, the difference was significant between different
marital status (%2 = 8.014, p < 0.05) in DS. The scores for SS and NC
are (9.0+4.0; 10.9 £ 3.6), (23.6 +7.5; 28.7 + 7.0), and the differ-
ence was not statistically significant between males and females
(t =3.133, p > 0.05) in SS. However, there was statistically signifi-
cant difference between males and females (t = 6.533, p < 0.05)
and educational level (t = 3.583, p < 0.05) in NC. There is no sig-
nificant difference in overall average scores for SS and NC between
marital status and age. Most of their education background is high
school to junior college, occupied 83%. A large proportion of fire-
fighters are unmarried, which take up 67.1%. Besides, firefighters
are always young, 88.4% are under the age of 35. More information
can be found in Table 1.

3.2. Correlation analysis

Table 3 showed the result of Pearson correlation analysis, which
indicated that SS of has positive relationship with DS (r = 0.127,
p < 0.05), and NC positively correlated with DS (r = 0.566, p < 0.01).
SS has positively correlation with NC (r = 0.130, p < 0.01) among
firefighters.

Table 3
Pearson correlation analysis among SS, DS, and NC
Variable DS SS NC
DS 1
SS 127* 1
NC 566%* 130%* 1

Note: **p < 0.01; *p < 0.05, DS, depressive symptoms; NC, negative coping; SS,
social support.
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Table 4
Model fit index of SEM
Index Reference standard Measurement

CMIN/DF 1-3 is excellence 2.026
RMSEA <0.08 is good 0.050
SRMR <0.05 is good 0.046
GFI >0.9 is good 0.900
TLI >0.9 is good 0.953
IFI >0.9 is good 0.958
NFI >0.9 is good 0.920
CFI >0.9 is good 0.957
PGFI >0.5 is good 0.747
PNFI >0.5 is good 0.828

Note: CMIN/DF, chi-square fit statistics/degree of freedom; RESEA, root mean
squared error of approximation; SRMR, standardized root mean square residual;
GFI, goodness of fit index; TLI, Tucker-Lewis index; IFI, incremental fit index; NFI,
normative fit index; CFI, comparative fit index; PGFI, parsimony goodness of fit
index; PNFI, parsimony normed fit index.

3.3. Model descriptions and mediating effect analysis

SEM was employed to quantify the relation between SS, NC, and
DS according to the correlation analysis. In SEM, the SS regard as

the predictor variable (X), NC is the intervening variable (I), and the
DS is the outcome variable (Y) (Fig. 1).

The model fit indices of the SEM have been demonstrated in
Table 4. The chi-square fit statistics/degree of freedom is 2.026 (less
than 3 is greater), root mean squared error of approximation
(RMSEA) is 0.050 (generally, less than 0.08 is required) standard-
ized root mean square residual = 0.046 (less than 0.05, which we
consider a good model fit), incremental fit index is 0.958, normative
fit index (NFI) = 0.920, Tucker-Lewis index is 0.953, comparative fit
index = 0.957, goodness of fit index (GFI) is 0.900, parsimony
normed fit index = 0.828, parsimony goodness of fit index = 0.747
(the criterion of parsimony normed fit index and parsimony
goodness of fit index is greater than 0.50). The criterion of GFI,
Tucker-Lewis index, NFI, comparative fit index, and incremental fit
index is greater than 0.9 [41]. The model can be considered
good because each parameter of model fit is significant.

The total effects are 0.374 (standard error (S.E.) = 0.077, 95%
confidence interval (CI):0.234—0.536 p < 0.001), direct effects are
0.265 (S.E. = 0.062, 95% CI:0.154—0.398 p < 0.001), indirect effects
are 0.109 (S.E. = 0.039, 95% CI:0.047—0.200 p < 0.001). Mediating
effect results manifest that reverse SS scores can positively predict
DS (B = 0.30, p < 0.001) and NC (p = 0.23, p < 0.001), NC predicted
DS (B = 0.54, p < 0.001) after controlling for SS positively. The

EZE RS R A SIS AL PR TS 7

Memory Anger

Fluctuatlon | Press ll Cry || Ignore

| Hesﬂate Unhappy I Blame Solltude

73 69 73 61

~

67

15 79 A2
68

57

@

83
SN\ = s
%‘ Leader 91 68

i D

St @ p 61
76

o ) Fae e

72
23
%' Colleague o @
83
91 30
613 Unit ss
88 -

% Favor

68 i

a7 Chi / DF=2.026 '

6 Family GFI=.900 SRMR=0.0464
RMSEA=.050 5

Chi-square=547.137 DF=270

.01

Age 35

2

Fig. 1. The SEM of SS, DS, and NC. Note: e1~e26 is residual error; DS, depressive symptoms; SS, social support; NC, negative coping; SEM, structural equation modeling.

Table 5
Mediating effects of SS and DS
SS R DS Effect S.E. P Beta Lower Upper
Total effects 0.374 0.077 p<0.001 0.37 0.234 0.536
Direct effects 0.265 0.062 p<0.001 0.30 0.154 0.398
Indirect effects 0.109 0.039 p<0.001 0.23 0.047 0.200

Note: S.E. is the standard error; Beta is the standardized path coefficient; Lower and Upper are 95% confidence interval; DS, depressive symptoms; SS, social support.
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confidence interval for the mediation effect is (0.047, 0.200), if the
confidence interval does not contain zero, the mediation effect is
significant [42]. Thus, in this model, the mediation effect is prom-
inent. Additionally, the equation of the mediation effect model is
Y=0.37X+e1,M=0.23X + e2,and Y = 0.30X + 0.54M + e3 (e1, e2,
e3 are random error of three equations severally). The specific
values of each effect are shown in Table 5.

4. Discussion

This study analyzed the relationship between SS, NC, and DS
among firefighters, we examined the direct effects of SS on DS, and
the mediating effect of NC on SS and DS was also investigated. The
major findings of this research were elaborated as follows.

We observed that the NC was positively associated with the DS
of firefighters ( = 0.54, p < 0.001), which manifest the higher the
level of NC, the more likely it is to experience DS, which is
consistent with many studies on different groups of people, such as
pregnant woman [43,44] and lung cancer outpatients [45]. What is
more, the inverse scores of SS was positively correlated with DS
(B = 0.30, p < 0.001), namely that the SS a firefighter receives can
help them build self-esteem and reduce depression [46], a previous
study on Chinese nurses also found that improve SS levels can
reducing their DS [47]. SEM results indicate that the mediating
effect of NC on SS and DS was significantly established, the indirect
effects are 0.109 (95% C1:0.047—0.200 p < 0.001). This suggests that
NC partially mediates the relationship between SS and DS.

Simultaneously, the data from the study showed that fire-
fighters had a higher incidence of DS, reached 23.3%. It may be
because firefighters often need to handle emergency situations and
face enormous psychological pressure, which leads to their mental
health problems [48]. SS is an important factor in this phenomenon,
we found that their SS scores were not very high (9.0 4+ 4.0), which
shows that firefighters do not get enough SS. It has been widely
reported that SS can be used as a predictor of DS [28], so they are
more likely to have DS when they have less SS, and a study also
reported that individuals who were more satisfied with their sup-
port were less likely to suffer from depression [49]. We also
discovered that the proportion of DS varies among different marital
states, married people have lower DS ratio than unmarried people,
since they are more likely to get SS from their spouses and families,
lead to the decrease of their DS proportion. Some studies even
suggested that married people tend to be healthier on both mental
and physical than non-married people [50]. Besides, NC styles are
also significant between gender and educational level, when it
comes to coping and gender differences, previous studies have
shown that in the non-clinical population, men mainly use
problem-centered coping mechanisms and less use emotion-
centered coping mechanisms/avoidance coping styles [51—53], so
leads to differences in NC styles between men and women. Re-
searchers have found that when considering the general popula-
tion, it is generally believed that anxiety and depression are
dominant in women compared to men [54,55], so that is why fe-
male firefighters scored higher in NC than male firefighters in this
study. To sum up the outcome, the higher SS scores firefighters
have, the less likely to have DS; secondly, and firefighters with
higher NC scores were more likely to have DS. At this point, the first
and second goals of our research have been achieved.

In recent years, exploring SS and its relationship with mental
health has become one of the fields of psychological development.
Previous studies have shown that SS among healthcare pro-
fessionals in developed countries is associated with depression
[56], and the SS can help physicians maintain a better mental health
status and well-being [18]. In this research, SEM results demon-
strated SS can not only directly affect DS, but also induce DS

through the mediating effect of NC. In addition, the examination of
the mediating effect results was significant, and NC played a partial
mediating role between SS and DS. That is to say, the SS directly or
indirectly affects the development of DS [57], namely that fire-
fighters who receive less SS would be more likely to choose NC
styles, which would lead to higher possibility of DS. Thus, the re-
sults in line with our third aim.

Generally speaking, firefighters are in a state of readiness for
uncertain events and hazardous situations for a long period of time,
it may cause firefighters to feel worried and afraid of terrifying
events [58,59], which cause psychological problems for firefighters
easily, such as DS and anxiety. We believe that our results
contribute to the literature by confirming and extending previous
findings in several ways. Previous studies just devoted attention to
the relationship between perceived SS and DS. To the best of our
knowledge, little previous study has investigated the mechanisms
connecting these constructs, especially when research on the
mediating effect of NC between the two is not available among
firefighter population. Studies have shown that higher NC scores
are more likely to lead to depression [60], so this study is the first to
widen the focus of the mediate effect of NC and present a more
complex scenario of how SS influences DS. As a result, increasing
the SS received by firefighters and reducing NC styles is of great
significance for reducing the occurrence of DS in the future.

Although all the purposes of this study have been achieved,
there are still some deficiencies need to improve. First, the sample
size of this study is relatively small and not comprehensive, so the
sample size and diversity should be increased in later studies.
Second, from the perspective of data collection, the data collected
in the questionnaire may be occurred arbitrary, leading to devia-
tion, so there is room for further improvement.

5. Conclusion

The aims of our study have all been achieved, namely that sig-
nificant correlation between SS, NC, and DS among firefighters
were discovered. In summary, the more SS a person receives, the
lower their likelihood of developing DS. Conversely, when a per-
son’s SS is reduced, it can lead to NC situations, which can bring
about DS. More than that we have also found that NC plays a
mediating role between SS and DS, which was not available in
previous studies. Related research is very scarce among firefighters.
In this study, the condition of DS and SS among firefighters was not
optimistic, so we can not turn a blind eye about these. On the one
hand, whether it is firefighters’ families or citizens, we should
support them from all aspects in order to prevent the occurrence of
DS from the root cause. On the other hand, firefighters themselves
should actively deal with the pressure and anxiety in their work
and life, so that they can have better psychological quality and a
healthy life.
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