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Identification of protective factors to prevent firefighters' anxiety and depression is meaningful. We explored whether emotion-regulation strategies mediate the relationship between personality traits and anxiety and depression among Chinese firefighters. Approximately, 716 Chinese firefighters were recruited and completed the Emotion Regulation Questionnaire (ERQ), Self-Rating Anxiety Scale (SAS), Self-Rating Depression Scale (SDS), and Big Five Inventory−2 (BFI-2) Scale. Results (N = 622) indicated that only negative emotionality traits could predict anxiety symptoms. Meanwhile, the multilevel mediation effect analyses showed that conscientiousness through cognitive reappraisal could reduce anxiety and depression symptoms in Chinese firefighters. Our findings clarify Chinese firefighters' underlying emotion-regulation process between personality traits and anxiety and depression. Implications, limitations, and future directions are discussed.
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INTRODUCTION

Numerous studies have shown that firefighters are frequently exposed to traumatic events and stressful situations, increasing their vulnerability to developing psychiatric problems, such as anxiety (1, 2) and depression (3, 4). Anxiety symptoms refer to excessive nervousness-related emotional and behavioral responses (e.g., avoidance) and related cognitive patterns (5). Depression is characterized by widespread negative emotions, greatly impacting cognitive, emotional, social, and occupational functions (5). A study on the mental health of the firefighters in China revealed that the overall mental health of the firefighters was at an intermediate level, and 5% of them were terrible (6). Similarly, another study also found that at least 4% of Chinese firefighters had psychological problems, including anxiety, depression, and low self-esteem, especially young firefighters (7). As emergent workers, effective interventions to avoid firefighters' depression and anxiety symptoms are meaningful. Notably, early interventions may help shun potential morbidity (8, 9). Hence, it is essential to identify protective factors to prevent anxiety and depression for firefighters and improve their wellbeing.


Personality Traits and Anxiety and Depression Symptoms

The Five-Factor Model (FFM) of personality seems to be the most prominent and influential in contemporary psychology (10–12), which could define individual differences in thoughts, feelings, and actions patterns at different dimensions (13). The FFM assesses five traits: neuroticism (i.e., negative emotionality), extraversion (i.e., positive emotionality), openness to experience (open-mindedness), agreeableness, and conscientiousness (14, 15).

Previous studies have revealed that negative emotionality is a general contributor to anxiety disorders (16–18), and persons with depressive disorders tend to be highly neuroticism (19). Besides, extraversion is uniquely related to social anxiety (17), with agreeableness (20) showing consistent negative associations with anxiety (21, 22) and depression symptoms (16). Pointedly, less is known about the role of conscientiousness and openness in anxiety and depression symptoms. Although several studies have focused on the relationships between personality traits and anxiety and depression (23), not all personality traits are associated with anxiety and depression (18, 19). Moreover, information about this linkage in Chinese firefighters has been sparsely documented and, whether there are personality traits associated with anxiety and depression, is still unknown from previous studies. We hypothesized that variations in personality traits would affect their relationship with firefighters' anxiety and depression symptoms (H1).



Mediating Role of Emotional Regulation

Emotion regulation is defined as the process through which people can adjust or express their emotions and experience using cognitive or behavioral strategies (24, 25). As an effective coping strategy, emotional regulation has been widely used in improving individual mental health (26). There are many emotion regulation strategies (27), such as expressive suppression, cognitive reappraisal, acceptance (28), distraction (29), and rumination (30). The most commonly researched emotion regulation strategies are cognitive reappraisal and expressive suppression. Cognitive reappraisal reflects tendencies to think about the situation differently to modify emotional impact (31). Expressive suppression refers to the attempts to suppress thoughts and emotions associated with the situation and emotional expression (32).

Cognitive reappraisal yields effective benefits by increasing positive emotions and crumbling negative ones (33). Higher cognitive reappraisal frequencies are specifically associated with higher life satisfaction (34, 35), self-esteem (36), and wellbeing (37). Expressive suppression belongs to the process of model's response modulation category, which happens after the emotion has been generated (38). Compared to cognitive reappraisal, expressive suppression aims to deal with external or behavioral emotional responses with little effect on controlling internal emotional responses. From previous research, the use of expressive suppression to manage negative emotions, such as sadness or anxiety, has been proved to intensify negative emotions, while the use of expressive suppression to manage positive emotions, such as happiness, has been shown to inhibit positive emotions experience (39, 40).

Individual differences reflected in variations of personality dimensions contribute to emotional reactivity and regulation (41). For instance, individuals with high scores of extraversion, agreeableness, openness to experience, and conscientiousness use more communication to enhance positive emotions and regulate negative emotions. While people with high neuroticism are more likely to depend on other persons for social modeling and mollification (42). Besides, it has been found that low extraversion is a possible precursor of using emotional suppression to adjust emotions, while neuroticism has a moderate negative correlation with cognitive reappraisal (43). Overall, people with different personality traits would take different emotional regulation strategies. Thus, we hypothesized that the relationship between five personality traits and cognitive reappraisal and expressive suppression differed from each other (H2).

According to Barlow (44), mental disorders are emotional ailments. Hence, numerous research have also established a link between emotion regulation and psychiatric symptoms (45, 46). Specifically, a link has been established between emotional dysregulation and depressive symptoms (47). Another study discovered that emotional regulation deficiencies were associated with suicidal ideation (48). On the other side, however, studies show that using emotional suppression may entice internal attack, and, thus, people applying emotional suppression are more prone to experience negative effects or even depressive symptoms (43). In other words, different emotion regulation strategies may prevent or even elicit mental problems. Because firefighters are trained people with competencies and abilities in managing dangerous situations, they may have stronger control over their emotions, especially negative ones (49). Thus, we hypothesized that both emotional regulation strategies could negatively predict firefighters' anxiety and depression symptoms (H3).

Moreover, in the light of the biopsychosocial model in health psychology (50), coping strategies can mediate the relationship between dispositional characteristics, such as personality traits and health-related outcomes. Thus, it is vital to elucidate the factors that might mediate the association between personality traits and anxiety and depression symptoms. Taken all together, we hypothesized that cognitive reappraisal and expressive suppression could play a mediating role in the relationship of personality traits – anxiety and depression symptoms (H4).

In summary, the present study first examined the relationship between different personality traits and anxiety and depression symptoms in Chinese firefighters. Second, we examined the extent to which emotion-regulation strategies might mediate the influence of different personality traits on anxiety and depression symptoms and expected a negative correlation between personality traits and anxiety and depression symptoms except for negative emotionality.




MATERIALS AND METHODS


Participants

The current study recruited 716 full-time male professional firefighters in China voluntarily. After eliminating multivariate variables' outliers, the final participant sample was 622 (Meanage = 26.25, SDage = 3.12). The mean working experience was 29.36 months. The ethical committees of all the authors' universities approved this study. The informed consent was obtained from the participants before they took part in either assessment.



Measures
 
Emotion Regulation Questionnaire

The ERQ (51) is a 10-item self-report and ranges from 1 to 7 (1 = strongly disagree; 7 = strongly agree), which measures an individual's habitual use of expressive suppression and cognitive reappraisal to regulate emotion. The expressive suppression subscale comprises 4 items, and the cognitive reappraisal subscale includes 6 items. Subscales were calculated based on mean values, with higher scores indicating higher frequencies of usage. The Chinese version of ERQ was validated for both adults and adolescents, and it demonstrated a good Cronbach's alpha value (0.73 for reappraisal and 0.71 for suppression) (52). In the current study, Cronbach's alpha of cognitive reappraisal and suppression subscales were 0.85 and 0.70, respectively. The questionnaire had good validity [χ2/df = 3.98, CFI = 0.97, NFI = 0.96, TLI = 0.95, RMSEA (90% CI) = 0.07 (0.06–0.08)] in the current study.



Big Five Inventory−2

The BFI-2 is a 60-item self-report measure of personality traits (53) and comprises five subscales: extraversion, agreeableness, conscientiousness, negative emotionality, and open-mindedness, and each subscale has 12 items, respectively. Each item is rated on a 5-point Likert scale (1 = strongly disagree; 5 = strongly agree). Subscales were calculated by mean value, with higher scores indicating more inclined toward the specific personality.

The present study used a Chinese version of the BFI-2 questionnaire to evaluate personality traits (15). The current study showed good internal consistency, Cronbach's alpha value = 0.74,0.84,0.85,0.82, and 0.76 for extraversion, agreeableness, conscientiousness, negative emotionality, and open-mindedness, respectively. The questionnaire had good validity [χ2/df = 4.11, CFI = 0.71, NFI = 0.65, TLI = 0.69, RMSEA (90% CI) = 0.07 (0.06 −0.07)] in the current study.



Self-Reported Anxiety and Depression Symptoms

Anxiety and depression symptoms were assessed using the Self-Rating Anxiety Scale (SAS) and the Self-Rating Depression Scale (SDS), respectively, which were designed by Zung (54, 55) to quantify the degree of anxiety and depression symptoms. Although SAS and SDS cannot be used to diagnose anxiety and depression clinically, they are good tools for evaluating and screening anxiety and depression symptoms and determining the cohort of high-risk patients with anxiety and depression. SAS and SDS scales are both 20-item self-report assessment instruments. All subscales were calculated by mean value, with higher scores indicating more inclination toward anxiety or depression.

The Chinese versions have been validated in epidemiological surveys (56, 57). The current study showed good internal consistency, Cronbach's alpha = 0.93, and 0.92 for anxiety and depression, respectively. The questionnaire had good validity for anxiety [χ2/df = 3.90, CFI = 0.94, NFI = 0.92, TLI = 0.93, RMSEA (90% CI) = 0.07 (0.06 −0.07)] and depression [χ2/df = 4.89, CFI = 0.92, NFI = 0.90, TLI = 0.90, RMSEA (90% CI) = 0.08 (0.07–0.09)], respectively.




Data Analysis

In the present study, all analyses were calculated in R4.1.1 (58). Initially, we performed data cleaning and deleted outliers using the boxplot.stats function (58). Then, a common method deviation test, description analyses, and normal distribution were done using the psych package (59). The correlation matrix table was made by apaTables (60). Finally, we conducted the multiple level mediation analysis by lavaan (61).




RESULTS


Common Method Deviation Test

The Harman single factor test showed that the eigenvalues of eighteen-eight factors were more outstanding than one without rotation, and the explanatory variation of the first factor was 21.784%, which was lower than the critical value of 40% (62). Therefore, there was no obvious common methodological bias in this study.



Descriptive Statistics and Correlations Among Main Measures

The means, standard deviations (SD), and spearman correlations between main variables are shown in Table 1. Results indicated that cognitive reappraisal and expressive suppression were significantly and negatively correlated with anxiety and depression (p < 0.01). Conversely, cognitive reappraisal and expressive suppression were significantly and positively correlated with negative emotionality (p < 0.01). Similarly, both anxiety and depression were significantly and negatively correlated with extraversion, agreeableness, conscientiousness, and open-mindedness (p < 0.01). Furthermore, both anxiety and depression were significantly and positively correlated with negative emotionality (p < 0.01).


Table 1. Means, standard deviations, and pearson correlations.
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Multiple Mediation Analysis

We used the package of lavaan to test multiple level mediations (see Figure 1). The result indicated that the model fitted the data well [χ2/df = 3.364, CFI =0.997, NFI = 0.996, TLI = 0.929, RMSEA (90% CI) = 0.062 (0.000–0.139)]. Path analysis revealed that conscientiousness significantly and positively predicted cognitive reappraisal (β = 0.31, p < 0.01) and expressive suppression (β = 0.42, p < 0.001). By contrast, other personality traits could not significantly predict cognitive reappraisal and expressive suppression (p > 0.05). Furthermore, path analysis revealed that only negative emotionality could significantly predict anxiety symptoms (β = 0.14, p < 0.001). As the mediator variable, only cognitive reappraisal could significantly and negatively predict anxiety (β = −0.06, p < 0.001) and depression symptoms (β = −0.09, p < 0.001), conversely; expressive suppression was not (p > 0.05).


[image: Figure 1]
FIGURE 1. The model of mediating role of emotion regulation strategies between personality traits and anxiety and depression symptoms. The red line indicates the positive regression coefficient. The blue line indicates the positive regression coefficient. The solid line indicates that the regression coefficient is significant (p < 0.05). The dashed line indicates that the regression coefficient is insignificant (p > 0.05). ** indicates p < 0.01. *** indicates p < 0.001.


We conducted bias-corrected bootstrap tests (Created 5,000 bootstrap samples, 95% confidence interval) to evaluate the significance of the direct effects shown in Table 2. As the bias-corrected bootstrap tests mentioned, if the 95% confidence interval of the direct path coefficient does not include 0, it is suggested that the direct path is significant. Table 2 shows the bias-corrected bootstrap test results. Results confirmed that indirect pathways from conscientiousness to anxiety and depression symptoms at cognitive reappraisal strategies were significant. In sum, cognitive reappraisal strategies fully mediated the relation between conscientiousness, anxiety, and depression among Chinese firefighters.


Table 2. Bias-corrected bootstrap test of mediating effects.
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DISCUSSION

To sum up, the present study applied a large sample of firefighters to reveal the machine of emotion regulation strategies between personality traits and anxiety and depression symptoms. Several findings are worth discussing.

As an essential psychological state, negative emotionality is a general contributor to anxiety disorders (16–18), which could positively predict anxiety (17), and the present study also demonstrated it (A part of Hypothesis 1 was supported). As we know, firefighters are always in a readiness state, and the long term of dealing with uncertainties may make firefighters worried and afraid of the terrible events. It is precise because of the adverse effects of constant uncertainties and confrontation that firefighters with neurotic traits are prone to anxiety. Hence, correctly evaluating and handling negative emotions is essential for firefighters. In contrast to previous research (63), a high level of negative emotionality could not predict depressive symptoms in the present study, even if patients who undergo negative emotional states could significantly predict depressive symptoms (64). The particularity of firefighters' occupations shows them a more stable and rational mental state and better self-psychological adjustments when dealing with negative events.

Another general trait, extraversion or positive emotionality, has shown negative associations with a generalized anxiety disorder (65), which was not confirmed in the present study (A part of Hypothesis 1 was not supported). When confronted with unfavorable events or emotional arousal, extroverted personality groups are more likely to engage in conservative decision-making, which cannot improve decision-making (66). While those with an extroverted personality are more likely to be satisfied and wellbeing (67), it should not be overlooked that, for the firefighters, the inability to deal with negative events calmly and comfortably frequently results in psychological problems, such as anxiety. Moreover, the present study found that positive emotionality could not be a valid predictor factor for depression, which is relevant to firefighters' occupations. On the other hand, with the organization's support (68) and frequent internal communication (69), the study found that the depression scores of the firefighters surveyed were low.

Conscientious firefighters were more likely to be disciplined, organized, and persistent about events in their daily lives. Indeed, in this study, we found that firefighters' conscientiousness was a significantly positive predictor for cognitive reappraisal (A part of Hypothesis 2 was supported), suggesting that firefighters with high level of conscientiousness tend to initiate reflection, summary and render emotional adjustment methods automatically (70). The analysis of mediating effects showed that firefighters' conscientiousness could influence anxiety and depression through cognitive reappraisal strategies instead of expressive suppression strategies (A part of Hypothesis 4 was supported). Previous research indicated that newly recruited firefighters showed significantly less depression than experienced firefighters (71), indicating that the experience of participating in fire rescues was also a vital predictor. We recruited firefighters with an average of 29.36 months of experience in fire rescue work for this study, implying that prolonged experience alters firefighters' emotional expression strategies.

It is beneficial for individuals to use more cognitive reappraisal strategies to change their attitudes and opinions about negative events (72), especially those who easily experience negative emotions. Cognitive reappraisal plays a positive role in predicting anxiety and depression in our current study, which is consistent with the previous study (73). Firefighters face many acute negative events and failures that can induce anxiety, depression (74), PTSD (75), and even suicide (76). In addition, firefighters with lower anxiety and depression are adept at using appropriate cognitive reappraisal strategies. As an essential risk factor, cognitive bias significantly influences firefighters' psychological resilience, which is substantially related to self-encouragement (72). It also provides us with an idea of correct and timely cognitive intervention that we should consider for firefighters in the future, especially for conscientious firefighters. Hence, good cognitive intervention is essential to predict the mental health status of firefighters (A part of Hypothesis 3 was supported).

However, expressive suppression strategies did not predict anxiety and depressive symptoms (A part of Assumption 3 is not verified). Specifically, expressive suppression strategies can moderate events that have occurred, while cognitive reappraisal can moderate events that have not occurred. A cross-cultural comparison study between European Americans and Hong Kong Chinese revealed that expressive suppression was associated with adverse psychological functioning for European Americans but not for Chinese participants (77), which implies that cultural context should be considered in understanding the emotional consequences of suppression strategies (78, 79). In China, the community has great respect for firefighters and communicates with firefighters frequently. Despite regular exposure to catastrophic and traumatic events, a high level of organizational and social support for the firefighting group has resulted in fewer dependencies on expression suppression strategies to regulate emotions and decreased depressive mood (80).

Several limitations should be considered in the current study. First, as a cross-sectional and correlational research design, our results are inadequate, prohibiting determining causality and whether the impact is stable over time. Future research should examine these constructs' temporal and reciprocal associations using a long-term cross-lag design, experimental methods, or network analysis. Secondly, more emotion regulation strategies (e.g., acceptance, distraction, rumination) should be included in future research work because individuals often adopt more emotion regulation strategies simultaneously in their daily lives.



CONCLUSION

First, the current study extended the research on the relationship between different personality trait dimensions and anxiety and depression symptoms in firefighters. Additionally, the significant direct effect suggests that researchers must pay attention to firefighters with negative emotional traits. Second, cognitive reappraisal fully mediated the association between the conscientiousness trait and anxiety and depression symptoms. These results provide preliminary evidence supporting that conscientiousness is associated with low levels of anxiety and depression by using more cognitive reappraisal strategies. For firefighters, managers should guide them through utilizing effective cognitive reappraisal in their daily working lives.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Northeast Agricultural University. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

XL: study design. LZ and DB: data collection. YT: analysis, interpretation, and drafting of the manuscript. ZM, WH, HN, and SW: critical revision of the manuscript. All authors contributed to the article and approved the submitted version.



ACKNOWLEDGMENTS

This study was supported by the Second Station of the Special Service Brigade, the Fire Rescue Detachment in Suzhou, Jiangsu Province, China, and Forest Fire Brigade, Friendship District, Yichun, Heilongjiang Province, China. The authors thank Hao Wu, Wei Liu, and DB who helped recruit subjects.



REFERENCES

 1. Alghamdi M, Hunt N, Thomas S. Prevalence rate of PTSD, depression and anxiety symptoms among Saudi firefighters. J. Trauma Stress Disord Treat. (2016) 6:1–6. doi: 10.4172/2324-8947.1000164 

 2. Paulus DJ, Gallagher MW, Bartlett BA, Tran J, Vujanovic AA. The unique and interactive effects of anxiety sensitivity and emotion dysregulation in relation to posttraumatic stress, depressive, and anxiety symptoms among trauma-exposed firefighters. Compr Psychiatry. (2018) 84:54–61. doi: 10.1016/j.comppsych.2018.03.012

 3. Carey MG, Al-Zaiti SS, Dean GE, Sessanna L, Finnell DS. Sleep problems, depression, substance use, social bonding, and quality of life in professional firefighters. J Occup Environ Med. (2011) 53:928–33. doi: 10.1097/JOM.0b013e318225898f

 4. Meyer EC, Zimering R, Daly E, Knight J, Kamholz BW, Gulliver SB. Predictors of posttraumatic stress disorder and other psychological symptoms in trauma-exposed firefighters. Psychol Serv. (2012) 9:1–15. doi: 10.1037/a0026414

 5. American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders. 5th ed. Washington, DC:American Psychiatric Association. 

 6. Du YM, Zhao GD. An investigation of the mental health of Chinese fire fighter. J Chin Peoples Armed Police Force Acad. (2011) 27:72–4. 

 7. Yuan XM. Investigation and countermeasures of common psychological problems of fire fighters in a fire fighting force. J Prev Med Chin Peoples Lib Army. (2012) 30: 376–377. 

 8. Angelo RP, Chambel MJ. An intervention with firefighters to promote psychological occupational health according to the Job Demands-Resources Model. Rev Psicol Soc. (2013) 28:197–210. doi: 10.1174/021347413806196753 

 9. Marcel-Millet P, Groslambert A, Ravier G. Effects on firefighters' nocturnal cardiac autonomic activity and sleep quality of on-call nights with and without simulated firefighting interventions. J Occup Environ Med. (2020) 62:E644–50. doi: 10.1097/JOM.0000000000002025

 10. Allport GW, Odbert HS. Trait-names a psycho-lexical study. Psychol Monogr. (1936) 47:1–171. doi: 10.1037/h0093360 

 11. Digman JM. Personality structure: emergence of the five-factor model. Annu Rev Psychol. (1990) 41:417–40. doi: 10.1146/annurev.ps.41.020190.002221 

 12. Eysenck H, Eysenck M. Personality and Individual Differences: A Natural Science Approach. New York: Plenum. (1985). 

 13. McCrae RR, Costa PT. Personality in adulthood: A five-factor theory perspective. 2nd ed. New York: Guilford Press. (2003). 

 14. Costa P, McCrae R. NEO-PI-R: Professional Manual: Revised NEO Personality Inventory and NEO Five-Factor Inventory(NEO-FFI). Odessa, FL: Psychological Assessment Resources. (1992). 

 15. Zhang B, Li YM, Li J, Luo J, Ye Y, Yin L, et al. (2021). The big five inventory−2 in China: a comprehensive psychometric evaluation in four diverse samples. Assessment. 1–23. doi: 10.1177/10731911211008245

 16. Clark LA, Watson D, Mineka S. Temperament, personality, and the mood and anxiety disorders. J Abnorm Psychol. (1994) 103:103–16. doi: 10.1037/0021-843X.103.1.103

 17. Kotov R, Watson D, Robles JP, Schmidt NB. Personality traits and anxiety symptoms: the multilevel trait predictor model. Behav Res Ther. (2007) 45:1485–503. doi: 10.1016/j.brat.2006.11.011

 18. Sexton KA, Norton PJ, Walker JR, Norton GR. Hierarchical model of generalized and specific vulnerabilities in anxiety. Cogn Behav Ther. (2003) 32:82–94. doi: 10.1080/16506070302321

 19. Bienvenu OJ, Nestadt G, Samuels JF, Costa PT, Howard WT, Eaton WW. Phobic, panic, and major depressive disorders and the five-factor model of personality. J Nerv Ment Dis. (2001) 189:154–61. doi: 10.1097/00005053-200103000-00003

 20. Glinski K, Page AC. Modifiability of neuroticism, extraversion, and agreeableness by group cognitive behaviour therapy for social anxiety disorder. Behav Change. (2010) 27:42–52. doi: 10.1375/bech.27.1.42 

 21. Kendall AD, Zinbarg RE, Mineka S, Bobova L, Prenoveau JM, Revelle W, et al. Prospective associations of low positive emotionality with first onsets of depressive and anxiety disorders: results from a 10-wave latent trait-state modeling study. J Abnorm Psychol. (2015) 124:933–43. doi: 10.1037/abn0000105

 22. Watson D, Gamez W, Simms LJ. Basic dimensions of temperament and their relation to anxiety and depression: a symptom-based perspective. J Res Pers. (2005) 39:46–66. doi: 10.1016/j.jrp.2004.09.006 

 23. Lalić Bukmir L., Ferhatović M. Examining psychic consequences in firefighters exposed to stress. Coll Antropol. (2007) 31:451–5. 

 24. Gratz KL, Roemer L. Multidimensional assessment of emotion regulation and dysregulation: development, factor structure, and initial validation of the difficulties in emotion regulation scale. J Psychopathol Behav Assess. (2004) 26:41–54. doi: 10.1023/B:JOBA.0000007455.08539.94

 25. Salovey P, Mayer JD. Emotional intelligence. Imagin Cogn Pers. (1990) 9:185–211. doi: 10.2190/DUGG-P24E-52WK-6CDG 

 26. Dryman MT, Heimberg RG. Emotion regulation in social anxiety and depression: a systematic review of expressive suppression and cognitive reappraisal. Clin Psychol Rev. (2018) 65:17–42. doi: 10.1016/j.cpr.2018.07.004

 27. Peña-Sarrionandia A, Mikolajczak M, Gross JJ. Integrating emotion regulation and emotional intelligence traditions: a meta-analysis [Review]. Frontiers in psychology. (2015) 6:160. doi: 10.3389/fpsyg.2015.00160

 28. Eifert Heffner M. The effects of acceptance versus control contexts on avoidance of panic-related symptoms. J Behav Therapy Exp Psychiatry. (2003) 34:293–312. doi: 10.1016/j.jbtep.2003.11.001

 29. Nolen-Hoeksema. Responses to Depression and Their Effects on the Duration of Depressive Episodes. J Abnorm Psychol. (1991) 100:569–582. doi: 10.1037/0021-843X.100.4.569 

 30. Nolen-Hoeksema Wisco BE, Lyubomirsky S. Rethinking rumination. Perspect Psychol Sci. (2008) 3:400–24. doi: 10.1111/j.1745-6924.2008.00088.x

 31. Garnefski N, Kraaij V. The cognitive emotion regulation questionnaire - psychometric features and prospective relationships with depression and anxiety in adults. Eur J Psychol Assess. (2007) 23:141–9. doi: 10.1027/1015-5759.23.3.141 

 32. Wegner DM, Zanakos S. Chronic thought suppression. J Pers. (1994) 62:615–40. doi: 10.1111/j.1467-6494.1994.tb00311.x

 33. Nowlan JS, Wuthrich VM, Rapee RM. The impact of positive reappraisal on positive (and negative) emotion among older adults. Int Psychogeriatr. (2016) 28:681–93. doi: 10.1017/S1041610215002057

 34. Braun SS, Schonert-Reichl KA, Roeser RW. Effects of teachers' emotion regulation, burnout, and life satisfaction on student well-being. J Appl Dev Psychol. (2020) 69:101151–101113. doi: 10.1016/j.appdev.2020.101151 

 35. Brewer SK, Zahniser E, Conley CS. Longitudinal impacts of emotion regulation on emerging adults: variable-and person-centered approaches. J Appl Dev Psychol. (2016) 47:1–12. doi: 10.1016/j.appdev.2016.09.002 

 36. Fasciano LC, Dale LP, Shaikh SK, Hodge ALL, Gracia B, Majdick JM, et al. Relationship of childhood maltreatment, exercise, and emotion regulation to self-esteem, PTSD, and depression symptoms among college students. J Am College Health. (2021) 69:653–9. doi: 10.1080/07448481.2019.1705837

 37. Haga SM, Kraft P, Corby EK. Emotion regulation: antecedents and well-being outcomes of cognitive reappraisal and expressive suppression in cross-cultural samples. J Happiness Stud. (2009) 10:271–91. doi: 10.1007/s10902-007-9080-3 

 38. Amstadter. Emotion regulation and anxiety disorders. J Anx Disord. (2007) 22:211–21. doi: 10.1016/j.janxdis.2007.02.004

 39. Campbell-Sills L, Barlow DH, Brown TA, Hofmann SG. Acceptability and suppression of negative emotion in anxiety and mood disorders. Emotion. (2006) 6:587–95. doi: 10.1037/1528-3542.6.4.587

 40. Westerlund M, Antfolk J, Santtila P. Negative views of out-groups and emotion regulation strategies: evidence for an association with the tendency to suppress emotion expression, but not with cognitive reappraisal or emotion dysregulation. Curr Psychol. (2019) 3:271–5. doi: 10.1007/s12144-019-00430-7 

 41. John OP, Srivastava S. The big five trait taxonomy: history, measurement, and theoretical perspectives. In Pervin LA, John OP, editors. Handbook of Personality: Theory and Research. 2nd ed. New York: Guilford. (1999). pp. 102–38. 

 42. Gökdag and Naldöken B. The relationship between interpersonal emotion regulation, personality traits, and psychopathology symptoms (tur). Klinik Psikiyatri Dergisi. (2021) 24:41–52. doi: 10.5505/kpd.2020.79106 

 43. John Gross JJ. Healthy and Unhealthy Emotion Regulation: Personality Processes, Individual Differences, and Life Span Development. J. Personal. (2004) 72:1301–34. doi: 10.1111/j.1467-6494.2004.00298.x

 44. Barlow DH. Disorders of emotion. Psychol Inq. (1991) 2: 8–71. doi: 10.1207/s15327965pli0201_15 

 45. Joormann Stanton CH. Examining emotion regulation in depression: a review and future directions. Behav Res Therapy. (2016) 86:35–49. doi: 10.1016/j.brat.2016.07.007

 46. Liverant Brown TA, Barlow DH, Roemer L. Emotion regulation in unipolar depression: The effects of acceptance and suppression of subjective emotional experience on the intensity and duration of sadness and negative affect. Behav Res Therapy. (2008) 46:1201–9. doi: 10.1016/j.brat.2008.08.001

 47. Marganska GM, Miranda R. Adult attachment, emotion dysregulation, and symptoms of depression and generalized anxiety disorder. Am J Orthopsychiatry. (2013) 83:131–41. doi: 10.1111/ajop.12001

 48. Brausch Woods SE. Emotion Regulation Deficits and Nonsuicidal Self-Injury Prospectively Predict Suicide Ideation in Adolescents. Suicide Life-Threat Behav. (2019) 49: 868–80. doi: 10.1111/sltb.12478

 49. Tommasi Conte MM, Saggino A. Stress, psychological disease, psychological well-being and personality in Italian firefighters compared to other working categories. Cogent Psychol. (2021) 8:1912249. doi: 10.1080/23311908.2021.1912249 

 50. Sarafino EP, Smith TW. Health Psychology : Biopsychosocial Interactions. 7th ed. New York, NY: Wiley (2012). 

 51. Gross JJ, John OP. Individual differences in two emotion regulation processes: implications for affect, relationships, and well-being. J Pers Soc Psychol. (2003) 85:348–62. doi: 10.1037/0022-3514.85.2.348

 52. Liu W, Chen L, Tu X. Chinese adaptation of Emotion Regulation Questionnaire for Children and Adolescents (ERQ-CCA): a psychometric evaluation in Chinese children. Int J Psychol. (2017) 52:398–405. doi: 10.1002/ijop.12233

 53. Soto CJ, John OP. The next Big Five Inventory (BFI-2): Developing and assessing a hierarchical model with 15 facets to enhance bandwidth, fidelity, and predictive power. J Pers Soc Psychol. (2017) 113:117–43. doi: 10.1037/pspp0000096

 54. Zung W. A self-rating depression scale. Arch Gen Psychiatry. (1965) 12:63–70. doi: 10.1001/archpsyc.1965.01720310065008

 55. Zung W. A rating instrument for anxiety disorders. Psychosomatics. (1971) 12:371–9. doi: 10.1016/S0033-3182(71)71479-0

 56. Leung K, Lue B, Lee MB, Tang L. Screening of depression in patients with chronic medical diseases in a primary care setting. Fam Pract. (1998) 15:67–75. doi: 10.1093/fampra/15.1.67

 57. Liu X, Oda S, Peng X, Asai K. Life events and anxiety in Chinese medical students. Soc Psychiatry Psychiatr Epidemiol. (1997) 32:63–7. doi: 10.1007/BF00788922

 58. R Core Team,. R: A Language Environment for Statistical Computing. R Foundation for Statistical Computing. (2021). Available online at: https://www.R-project.org/ (accessed March 10, 2022). 

 59. Revelle W. Psych: Procedures for Psychological, Psychometric, Personality Research. (2021). Available online at: https://CRAN.R-project.org/package=psych (accessed March 19, 2022). 

 60. Stanley D. apaTables: Create American Psychological Association (APA) Style Tables. (2021). Available online at: https://CRAN.R-project.org/package=apaTables (accessed January 5, 2021). 

 61. Rosseel Y. {lavaan}: An {R} Package for Structural equation modeling. J Stat Softw. (2012) 48:1–36. doi: 10.18637/jss.v048.i02 

 62. Podsakoff PM, MacKenzie SB, Lee JY, Podsakoff NP. Common method biases in behavioral research: a critical review of the literature and recommended remedies. J Appl Psychol. (2003) 88:879. doi: 10.1037/0021-9010.88.5.879

 63. Lozano BE, Johnson SL. Can personality traits predict increases in manic and depressive symptoms? J Affect Disord. (2001) 63:103–11. doi: 10.1016/S0165-0327(00)00191-9

 64. Diener E, Suh EM, Lucas RE, Smith HL. Subjective well-being: three decades of progress. Psychol Bull. (1999) 125:276–302. doi: 10.1037/0033-2909.125.2.276 

 65. Gomez R, Francis LM. Generalised anxiety disorder: relationships with Eysenck's, Gray's and Newman's theories. Pers Individ Dif. (2003) 34:3–17. doi: 10.1016/S0191-8869(02)00020-X 

 66. Tao Cai Y, Rana C, Zhong Y. The impact of the Extraversion-Introversion personality traits and emotions in a moral decision-making task. Personal Individ Differ. (2020) 158:109840. doi: 10.1016/j.paid.2020.109840 

 67. Margolis Lyubomirsky S. Experimental manipulation of extraverted and introverted behavior and its effects on well-being. J Exp Psychol Gen. (2020) 149:719–31. doi: 10.1037/xge0000668

 68. Regehr C. Social support as a mediator of psychological distress in firefighters. Irish J Psychol. (2009) 30:87–98. doi: 10.1080/03033910.2009.10446300 

 69. Baker SR, Williams K. Relation between social problem-solving appraisals, work stress and psychological distress in male firefighters. Stress Health. (2001) 17:219–29. doi: 10.1002/smi.901 

 70. Huang JL, Wang X, Li W, An YY. The relationship between conscientiousness and posttraumatic stress disorder among young Chinese firefighters: the mediating effect of perceived social support. Psychiatry Res. (2019) 273:450–5. doi: 10.1016/j.psychres.2019.01.053

 71. Regehr C, Hill J, Knott T, Sault B. Social support, self-efficacy and trauma in new recruits and experienced firefighters. Stress Health. (2003) 19:189–93. doi: 10.1002/smi.974 

 72. Song Y, Ha JH, Jue J. Examining the relative influences of the risk factors and protective factors that affect firefighter resilience. SAGE Open. (2020) 10:2158244020982610. doi: 10.1177/2158244020982610 

 73. Forkmann Scherer A, Böcker M, Pawelzik M, Gauggel S, Glaesmer H. The relation of cognitive reappraisal and expressive suppression to suicidal ideation and suicidal desire. Suicide Life-Threat Behav. (2014) 44: 524–536. doi: 10.1111/sltb.12076

 74. Ehring Fischer S, Schnülle J, Bösterling A, Tuschen-Caffier B. Characteristics of emotion regulation in recovered depressed versus never depressed individuals. Personal Individ Dif. (2008) 44:1574–84. doi: 10.1016/j.paid.2008.01.013 

 75. Katsavouni F, Bebetsos E, Malliou P, Beneka A. The relationship between burnout, PTSD symptoms and injuries in firefighters. Occup Med. (2016) 66:32–7. doi: 10.1093/occmed/kqv144

 76. Boffa JW, Stanley IH, Hom MA, Norr AM, Joiner TE, Schmidt NB. PTSD symptoms and suicidal thoughts and behaviors among firefighters. J Psychiatr Res. (2017) 84:277–83. doi: 10.1016/j.jpsychires.2016.10.014

 77. Soto Perez CR, Kim YH, Lee EA, Minnick MR. Is Expressive Suppression Always Associated With Poorer Psychological Functioning? A Cross-Cultural Comparison Between European Americans and Hong Kong Chinese. Emotion. (2011) 11:1450–1455. doi: 10.1037/a0023340

 78. Chen Deng Z, Xu Y, Long Q, Yang J, Yuan J. Individual differences in spontaneous expressive suppression predict amygdala responses to fearful stimuli: the role of suppression priming. Front Psychol. (2017) 8:1–1. doi: 10.3389/fpsyg.2017.00001

 79. Yuan Liu Y, Ding N, Yang J. The regulation of induced depression during a frustrating situation: benefits of expressive suppression in Chinese individuals. PloS ONE. (2014) 9:e97420–e97420. doi: 10.1371/journal.pone.0097420

 80. Tao Y, Ma Z, Hou W, Zhu W, Zhang L, Zhang L, et al. Neuroticism trait and mental health among Chinese firefighters: The moderating role of perceived organizational support and the mediating role of burnout–a path analysis. Front Public Health. (2022) 10:870772. doi: 10.3389/fpubh.2022.870772

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Tao, Liu, Hou, Niu, Wang, Ma, Bi and Zhang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-10-901686-t002.jpg
Paths

Direct paths
Extraversion-Anxiety

Agreeableness-Anxiety

Conscientiousness-Anxiety

Negative Emotionality-Anxiety
Open-Mindedness-Anxiety

Extraversion-Depression

Agreeableness-Depression
Conscientiousness-Depression

Negative Emotionality-Depression
Open-Mindedness-Depression

Indirect paths

Extraversion-Cogritive Reappraisal-Anxiety
Agreeableness-Cognitive Reappraisal-Anxiety
Conscientiousness-Cognitive Reappraisal-Anxiety
Negative Emotionality-Cognitive Reappraisal-Anxiety
Open-Mindedness-Cognitive Reappraisal-Anxiety
Extraversion-Cognitive Reappraisal-Depression
Agreeableness-Cognitive Reappraisal-Depression
Conscientiousness-Cognitive Reappraisal-Depression
Negative Emotionality-Cognitive Reappraisal-Depression
Open-Mindedness-Cognitive Reappraisal-Depression
Extraversion-Expressive Suppression-Anxiety
Agreeableness-Expressive Suppression-Anxiety
Conscientiousness-Expressive Suppression-Anxiety
Negative Emotionality-Expressive Suppression-Anxiety
Open-Mindedness-Expressive Suppression-Anxiety
Extraversion-Expressive Suppression-Depression
Agreeableness-Expressive Suppression-Depression
Conscientiousness-Expressive Suppression-Depression
Negative Emotionality-Expressive Suppression-Depression
Open-Mindedness-Expressive Suppression-Depression

“Indicates p < 0.05. " Indicates p < 0.001.

Standardized B (SE)

~0.040 (0.031)
—0.032 (0.034)
—0.059 (0.035)
01417 (0.031)
0024 (0.031)
0,040 (0.035)
~0.006 (0.082)
~0.040(0.037)
0009 (0.080)
—0.048 (0.035)

~0.010(0.007)
—0.005 (0.006)
~0019" (0.008)
0,001 (0.006)
~0.006 (0.007)
—-0.014 (0.011)
~0.007 (0.010)
~0.027* 0.012)
0.002 (0.008)
~0.009 (0.009)
0,000 (0.002)
~0.001 (0.003)
~0.003 (0.006)
0.000(0.002)
~0.001 (0.002)
0.000 (0.003)
0.002 (0.004)
0.007 (0.009)
0,001 (0.003)
0,001 (0.004)

Low

-0.102
—-0.100
-0.128
0.076
-0.084
-0.027
-0.071
-0.110
-0.051
-0.116

-0.028
-0.019
-0.039
-0.010
—0.021
-0.089
-0.028
—0.056
-0.014
-0.081
—0.004
-0.011
-0.017
—0.006
-0.008
—0.008
—-0.002
—-0.008
—-0.008
-0.002

‘Standardized 95% C/

High

0.021
0.033
0.009
0.201
0.086
0.110
0.065
0.034
0.066
0.021

0.002
0.007
—0.006
0.013
0.005
0.003
0.010
-0.009
0.019
0.007
0.005
0.002
0.007
0.002
0.002
0.006
0.016
0.028
0.009
0.015





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Mediating Role of Emotion Regulation Strategies in the Relationship Between Big Five Personality Traits and Anxiety and Depression Among Chinese Firefighters



		Introduction



		Personality Traits and Anxiety and Depression Symptoms



		Mediating Role of Emotional Regulation







		Materials and Methods



		Participants



		Measures



		Emotion Regulation Questionnaire



		Big Five Inventory−2



		Self-Reported Anxiety and Depression Symptoms









		Data Analysis







		Results



		Common Method Deviation Test



		Descriptive Statistics and Correlations Among Main Measures



		Multiple Mediation Analysis







		Discussion



		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Acknowledgments



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

The Mediating Role of Emotion
Regulation Strategies in the
Relationship Between Big Five
Personality Traits and Anxiety and
Depression Among Chinese
Firefighters





OPS/images/fpubh-10-901686-g001.gif





OPS/images/fpubh-10-901686-t001.jpg
1. Cognitive reappraisal

2. Expressive Suppression
3. Depression

4. Anxiety

5. Extraversion

6. Agreeableness

7. Consclentiousness

8. Negative Emotionality
9. Open-Mindedness

M

4.03
4.72
2.28
1.87
3.39
4.07
3.97
2.33
3.55

sD

095
1.08
0.32
0.34
055
0.62
0.66
0.66
0.59

1
071
—0.21*
-0.35"
0.32*
0.32*
037"
-0.31*
0.33*

1
-0.15"
-0.27*

023"
0.29*
032"
-0.26"
0.26"

1
0.41*
-0.12"
=0.11*
-0.16"
0.13*
-0.18"

M and SD are used to represent mean and standard deviation, respectively. * indicates p < 0.01.

—0.40™
—0.41*
-0.45"
0.49*
-0.36™

5 6

1
0.59" 1
067 0.79"
-0.68" -0.73"
0.66" 0.61*

-0.76"
0.68"

1
—0.60"

1









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
& frontiers | Frontiers in Public Health





