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INTRODUCTION

Due to the recent global warming and industrialization, natural and 

social disasters are rapidly increasing, and its scale and loss of property 

are also getting bigger. In particular, fire officials play a pivotal role in the 

frontline of these disaster sites and are responsible for the lives and safety 

of the people at dangerous sites. They may experience a variety of trau-

matic experiences due to the 24-hour unexpected and unpredictable 

working environment, leading to health threats and post-traumatic 

stress disorder (PTSD)[1]. 

From a national perspective, systematic preventive approach enhanc-

ing the mental health of fire officers is considered important as their 

various traumatic experiences and accompanying post-traumatic stress 
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disorder could have an important impact on the safety of the community 

beyond the level of physical and psychological pain of an individual, and 

furthermore on the lives of the people. Accordingly, agencies responsible 

for mental health in each country, including the World Health Organiza-

tion (WHO), have shown interest in cognitive behavior reducing PTSD 

and in various therapeutic interventions reducing its symptoms [2]. 

In the past, it has been pointed out that treatment and pathological 

models reducing symptoms were focusing only on causes and treatments 

for symptoms and recovering until the pre-existing condition [3]. How-

ever, post-traumatic growth (PTG) has recently emerged positive psychol-

ogy, such as quality of life and well-being of individuals, was focused and 

internal adaptability and its direction are considered an important part 

of treatment beyond the functional level of trauma transfer [4].
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Post-traumatic growth refers to positive psychological changes per-

ceived to restore the functional level and promote healthy life changes 

after experiencing fatal trauma that could pose a threat to an individual’s 

life [5]. Calhoun and Tedeschi [5], firstly presented the concept of post-

traumatic growth, noted that these positive psychological changes should 

be approached from a variety of therapeutic perspectives, away from the 

perspective of treating symptoms focused on past diseases. They stated 

individuals having trauma experience a variety of positive internal pro-

cesses to positively recognize and overcome trauma becoming post-trau-

matic growth rather than post-traumatic stress [6].

In a post-traumatic growth model developed by Calhoun and Tedes-

chi [5], if an individual with various characteristics (personality charac-

teristics, demographic and sociological characteristics) experiences fatal 

trauma enough to threaten their lives, one’s beliefs may be challenged 

leading to severe pain. At this time, the individual tried to relieve the 

pain by using coping mechanisms such as social support and self-expo-

sure to escape the pain situation. Through this response, suffering indi-

viduals experience post-traumatic growth by intentional rumination as 

one try to reflect on positive meaning of the traumatic experience, and 

reorganizes the meaning of life. 

Recently, studies have been conducted on post-traumatic growth 

based on various subjects and theoretical evidence. In papers regarding 

factors promoting post-traumatic growth, general positive factors were 

social support [7] and coping ability [8], and general negative factor was 

PTSD [9]. However, studies of post-traumatic growth were mostly fo-

cused on certain diseases, such as liver transplant patients [10], cancer 

patients [11], and parents of children with diseases [12], and post-trau-

matic growth for high-risk professions experiencing actual trauma is 

very insufficient. 

Therefore, the present study aims to systematically examine and meta-

analyze the factors promoting post-traumatic growth of fire officials, fo-

cusing on related previous papers, and thereby computing the effect size 

and explorate various related factors to find evidence and effective nursing 

interventions strategies contributing to the development of the program. 

METHODS

Study design

The present study is a systematic literature review and meta-analysis 

study focusing on previous papers to analyze factors related to post-trau-

matic growth of fire officials. 

Inclusion and exclusion criteria

The core question of this paper consists of ‘What are the factors relat-

ed to post-traumatic growth of fire officials?’ The subject of the present 

study is a correlation survey study on the factors related to post-traumat-

ic growth of fire officials. 

(1) In PICO, Inclusions were papers researched on fire officials, (2) 

presented the late post-traumatic growth by fire officials, (3) published 

after 2010, (4) researched on correlation. The criteria for exclusion were 

(1) papers not clearly mentioned fire officials (e.g., emergency medical 

personnel, emergency medical technician), (2) pre-2010 papers, (3) not 

clearly presented in English 4) academic presentation materials. 

Data collection and sampling

The data search was carried out by two researchers regarding papers 

from January 1, 2011 to April 30, 2020 and aimed at analyzing variables 

related to post-traumatic growth of fire officials. 

Four foreign search engines and four domestic search engines were 

implemented. 

Excerpta Medica database (EMBASE), Cumulative Indexing Nursing 

& Allied Health Literature (CINAHL), PubMed, and Cochrane Library 

were used for foreign search engines. On the other hand, Korean studies 

Information Service System (KISS), Research Information Sharing Ser-

vice (RISS), National Digital Science Library (NDSL), and Korean Medi-

cal Database (KMbase) were used for Korean search engines. 

The search was conducted using the Medical Subject Heading (MeSH) 

and the Biomedical term index EMBASE TREE [EMTREE]. As main 

search terms, ‘Firefighter’, ‘Firefighter’, ‘Firefighter’, ‘Trauma’, ‘Post 

Trauma’, ‘Growth’, and ‘Post Trauma Growth’ were used and each were 

connected with AND/OR. 

For data collection and screening, two researchers carefully examined 

papers that fit the purpose of the study. All studies continued until con-

sistent consensus was reached through independent review and cross-re-

viewing. The selected papers were listed and the duplicate literatures 

were removed using EndNote X8. After eliminating duplicate literatures, 

title and abstract were fully reviewed to select papers fitting literature se-

lection and exclusion criteria. Based on its full research paper, final liter-

atures were selected whether papers studied the cause of post-traumatic 

growth of fire officials. The author, year, sample size, demographic anal-
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ysis (age, gender), post-traumatic growth tool, related factors, and total 

score of finally selected papers are recorded on the coding table. 

Quality evaluation of literature

This paper analyzed the quality evaluation of literature using the 

‘Quality Assessment and Validity Tool for Correlational Studies’ used in 

the research of Estabrookes, Wong and Cummings, focusing on the pre-

ceding papers regarding the factors related to post-traumatic growth of 

fire officials. The tool consisted of four items, ‘Research Design’, ‘Sam-

ple’, ‘Messure’, and ‘Statistical Analysis’, and each question was rated as 

a 1 for ‘Yes’ and 0 for ‘No’. The resulting totals were categorized as 0 to  

4 points for low quality of literature, 5 to 9 points for medium, and 10 to 

13 points for high level. For the quality evaluation, two researchers inde-

pendently conducted and recorded their results via Kappa coefficient:  

1 if both agreed and 0 if not. The results of the present study showed that 

92% agreement was reached. To fulfill the remaining 8%, final selection 

was reviewed and completed with 100%. The results of the quality evalu-

ation of the literature in this study determined that the 14 selected pa-

pers in this study were all five points or more.

Data analysis

The finally selected papers carried out an effect-size meta-analysis us-

ing correlation coefficients through open source statistical software R 

(3.6.0). The author, year, sample size, demographic analysis (age, gender), 

post-traumatic growth tools, related factors, and total score were com-

piled in the coding table and analyzed by number and percentage. In or-

der to identify factors related to the post-traumatic growth of fire offi-

cials, all statistically significant variables in each paper were compiled 

and recorded. The analyzed paper was selected if it presented a correla-

tion coefficient for post-traumatic growth. The effect size analysis criteria 

were derived from the correlation classification criteria in Cohen [13]. In 

the present study, if the absolute value of effect size was below 10, it was 

analyzed as small effect size, if absolute value was 0.25 as medium effect 

size, and 0.40 or higher was considered large effect size. Confidence in-

terval (CI) of the effect size generally assumes 95% and, if CI does not 

include “0” within the upper and lower range, the p value is less than 

0.05, meaning that the effect size is statistically significant. 

Inconsistent differences in effect sizes between studies are called het-

erogeneity[14]. I2, an index representing the heterogeneity of the effect 

size, represents the actual proportion of the total variance and generally 

interprets I2 as less heterogeneity, less than 50% as moderate, and 50% or 

more as high heterogeneity [15]. Meanwhile, to verify the heterogeneity 

of the effect size, the Q value was set to confirm the observed variance of 

each effect size. This indicates that if the Q value represents a significant 

value in the P value, then the null hypothesis for homogeneity is rejected 

and therefore not from the same population [16]. Therefore, in the pres-

ent study, assuming the heterogeneity of selected papers, a random effect 

model will be applied to extract the effect size, 95% confidence interval, 

I2, and Q value of each variable.

Publication bias measures errors in which research results cannot be 

published due to its direction. The Trim-and-Fill method was used in 

the present study to estimate whether Publication bias affects the results, 

determining how much the error affects the results of the study, reexam-

ining the errors and determining if there is a publication bias [17]. 

RESULTS

Search results

The final selection were 14 papers presenting correlations. A total of 

1,340 papers were searched. EMBASE (n =247), CINAHL (n =380), 

PubMed (n =156), and Cochrane Library (n =148) were searched in for-

eign papers. On the other hand, KISS (n =26), RISS (n =193), NDSL (n =  

Figure 1. Flow chart of the sample selection process.
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Sample characteristics

The final selection of 14 papers are all correlative research studies. All 

papers were recently published within the last 10 years from 2011 to 

2020: total of four (A2, A9, A10, A12) prior to 2015 and six (A1, A3-8, 

A11, A13-14) since 2015. Of these, a total of four papers (A4, A7-8) were 

identified as 2020 publications. In demographic characteristics, most of 

the papers showed a wide distribution of age ranging from 20s to 50s 

and 60s, and in three papers (A12-14), it studied fire officials without age 

limit, over 18-20. With work characteristics of fire officials, male ac-

counted mostly. Most papers showed that male accounted for 90% of the 

population, one paper studied 100% in male (A9), and one (A13) without 

mentioning thegender. All 14 papers studied fire officials and none of 

112), and KMbase (n =78) were searched in Korean papers. Of the 1,340 

papers, 703 were removed due to duplication, and 319 due to its title. Of 

the remaining 318 papers, 271 papers were removed by reviewing ab-

stracts of the papers. With the last 47 remaining papers, the two research-

ers independently performed research based on inclusion criteria. Spe-

cifically, a total of 33 papers were removed: 9 with publication format in 

exclusion criteria, 14 with subject in exclusion criteria, 3 with outcome 

variables that were not post-traumatic growth, 4 with research design not 

meeting the purpose of the present study, 1 with not in English (The text 

was in Japanese), and 2 with multiple publication. The final selection of 

paper was reviewed based on its full research paper, and the final 14 pa-

pers were selected with agreement (Figure 1).

Table 1. Sample characteristics (n=14)

First author (y)
Sample size 

(n)
Participants Measurements 

for PTG
Related factors

Total 
scoreAge (y) Gender n (%)

Jung (2018) A[1] 460 20-60 M: 435 (94.6)
W: 25 (5.4)

K-PTG Sense of calling, Self-elasticity 6

Kim (2012) A[2] 276 20-50 M: 263 (95.3)
W: 13 (4.7)

PTGI Professional identity, Social support, Coping 7

Lee (2019) A[3] 335 20-60 M: 301 (89.9)
W: 34 (10.1)

K-PTG Sense of calling, Traumatic experience, Social support, 
PTSD, Self-disclosure, Intentional rumination 

6

Kim (2020) A[4] 197 20-50 M: 178 (90.4)
W: 19 (9.6)

K-PTG PTSD, Self-efficacy, Career calling, Social support (expert) 6

Kang (2019) A[5] 143 20-50 M: 130 (90.9)
W: 13 (9.1)

K-PTG PTSD, Social support, Resilient elasticity 6

Kwak (2017) A[6] 186 20-50 M: 176 (94.6)
W: 10 (5.4)

K-PTG Resilient elasticity, Family cohesion, Organizational  
immersion

6

Jung (2020) A[7] 200 20-50 M: 190 (95.0)
W: 10 (5.0)

K-PTG Self-elasticity, PTSD, Social support, Self-disclosure,  
Intentional rumination, Active coping

6

Kim (2020) A[8] 247 20-50 M: 236 (95.5)
W: 11 (4.5)

K-PTG Resilient elasticity 6

Kim et al. (2014) 
A[9]

151 20-50 M: 151 (100.0) K-PTG Problem-focused coping, Self-esteem, Communication 
ability, Job stress perception

6

Choi et al. (2013) 
A[10]

276 20-50 M: 263 (95.3)
W: 13 (4.7)

K-PTG Intentional rumination, Social support, Intrusive  
rumination, Behavioral coping

6

Kim et al. (2018) 
A[11]

553 20-50 M: 513 (92.8)
W: 40 (7.2)

K-PTG Social support, Anxiety, Self-esteem, 6

Dvid N et al. (2014) 
A[12]

286 Above 20 M: 257 (89.9)
W: 29 (10.1)

Revised-PTGI PTSD, Sex, CISD Attendance, CISD (experience), Job  
support, Social support, job satisfaction, Occupational 
effort, Problem-focused coping, Out of control position, 
Emotion-focused coping, Human character, Energy  
resources, Status resource

7

Xiaoran Sun et al. 
(2020) A[13]

409 Above 20 - PTGI-R PTSD 6

Doris et al. (2015) 
A[14]

1,916 Above 18 M: 1,854 (96.9)
W: 62 (3.1)

PTGI-SF PTSD 5

M, men; W, women; PTG, post-traumatic growth; K-PTG, Korean version of post-traumatic growth inventory; PTGI, post-traumatic growth inventory; PTGI-
R, revised Chinese version of the post-traumatic growth inventory; PTGI-SF, short form of the post-traumatic growth inventory; PTSD, post-traumatic stress 
disorder; CISD, critical incident stress debriefing.
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them included emergency medical personnel and emergency medical 

technician (Table 1).

Sample size

Fourteen selected papers consist of at least 100 samples, and the papers 

(A5) studied with the smallest number of samples were identified as 143. 

All papers met criteria of quantitative studies, consisting at least 30 sam-

ples. Meanwhile, the paper (A14), studied the largest number of samples, 

was identified as a total of 1,916. 

Factors related to post-traumatic growth of fire officials

Of the 14 selected papers, a total of 55 were post-traumatic growth-re-

lated factors. Based on the post-traumatic growth model developed by 

Calhoun and Tedeschi [5], we classified the personality characteristics 

before trauma as internal factors and the demographic and sociological 

characteristics associated with the job as external factors, taking into ac-

count the various characteristics (personality and demographic charac-

teristics). In the present study, internal factors related to post-traumatic 

growth are Self-elasticity, Resilient Elasticity and Self-esteem, and exter-

nal factors are Sense of Calling and Career Calling. Psychological pain 

caused by trauma experience was classified as PTSD, and Coping-mech-

anisms escaping these pain situations are Social support and Self-disclo-

sure. Finally, the Coping-strategy attempts to redefine existing values by 

positively interpreting the trauma experience and re-structured the 

meaning of life are Intentional rumination and Problem-focused coding. 

This paper tries to systematically consider factors related to post-trau-

matic growth of fire officials based on its model developed by Calhoun 

and Tedeschi [5] (Figure 2).

Instruments

Of the 14 selected papers, 10 out of 11 Korean papers used Korean 

version of Post-traumatic Growth Inventory (K-PTGI) developed by Te-

deschi and Calhoun [6] and modified and supplemented by Song [17]. 

The circle scale consists of a total of 5 factors (change of interpersonal re-

lationship, change of self-awareness, change of philosophy of life, change 

of spirituality, and appreciation of life) 21 questions, and 6 point Likert 

scale. On the other hand, the K-PTGI, modified and supplemented by 

Song [18], consists of 4 factors (change of self-awareness, discovery of 

new possibilities, increased interpersonal depth, and change of spiritual-

ity), 16 questions, and 6 point Likert scale. It consists of points from zero 

“I have not experienced the change” to five “I have experienced the 

change very much”, and higher could be interpreted as more post-trau-

matic growth experienced. One paper (A2) used the original circle tool 

but three foreign papers (A12, 13, and 14) confirmed using tools adapted 

to the demographic characteristics. The first (A14) used tools modified 

and supplemented by Cann et al. [19], studied post-traumatic growth for 

fire officials from eight European Allies. This tool, a short form of the 

Post-traumatic Growth Inventory (PTGI-SF), measures positive results 

changed from chronic trauma, consisting of a total of 10 questions on  

6 point Likert scale. The second used a modified and supplemented tool 

from China (PTGI-R)[20] with a total of 22 questions and 6 point Likert 

scale. This tool consists of five points, from zero ‘I haven’t experienced 

post-traumatic growth’ to five ‘I have experienced post-traumatic growth 

very much’ and higher could be interpreted as more post-traumatic growth 

experienced. Lastly, the third modified and supplemented tool measur-

ing post-traumatic growth with a total of eight questions, two questions 

on the circle scale and the six questions used by Sattler et. Al [21], con-

Figure 2. Schematic diagram of factors related to PTG for fire officials. PTG, post-traumatic growth; PTSD, post-traumatic stress disorder.
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sists of seven points from one “symbolically decreased post-traumatic 

growth” to seven “symbolically increased post-traumatic growth.”

Meta-analytical results

Internal factor

Internal factors were analyzed with self-elasticity, Resilient elasticity, 

and self-esteem. The effect size between self-elasticity and post-traumatic 

growth was r= 0.37 (95% confidence interval, 95% CI = 0.18 to 0.53), z =  

3.79, p< 0.001 showing significant relationship. The effect size between 

Resilient elasticity and post-traumatic growth was r= 0.32 (95% CI = 0.25 

to 0.38), z = 8.66, p< 0.001 showing significant relationship. Combining 

self-elasticity, Resilient elasticity, and self-testeem as internal factors, the 

effect size was r= 0.34 (95% CI = 0.28 to 0.41), z = 9.54, p< 0.001 showing 

significant relationship between internal factors and post-traumatic 

growth. The effect size is based on the criteria set forth by Cohen: below 

0.20 were very small effect sizes; 0.20-0.50 were small effect sizes; 0.50-

0.80 were medium effect size, and 0.80 or above were large effect sizes. 

In addition, the effect size was interpreted as statistically significant if the 

95% CI did not include zero [22].

External factor

External factors were analyzed with Sense of Calling and Career Call-

ing. The effect size between Sense of Calling and post-traumatic growth 

was r= 0.50 (95% CI = 0.25 to 0.69) z =3.62, p< 0.001 showing significant 

relationship. The effect size between Career calling and post-traumatic 

growth was r= 0.25 (95% CI = 0.19 to 37), z =5.85, p< 0.001 showing sig-

nificant relationship. Combining Sense of Calling and Career Calling as 

external factors, effect size was r= 0.40 (95% CI = 0.31 to 0.56), z =3.93, 

p< 0.001, showing significant relationship between external factors and 

post-traumatic growth.

Coping mechanism

Coping mechanisms were analyzed with social support, and self-dis-

closure. The effect size between social support and post-traumatic 

growth was r= 0.36 (95% CI = 0.22 to 0.49) z = 4.81, p = 0.001 showing 

significant relationship. The effect size between Self-disclosure and post-

traumatic growth was r= 0.20 (95% CI = 0.06 to 0.34), z = 4.81, p = 0.005 

showing significant relationship. Combining social support and self-dis-

covery as Coping mechanisms, the effect size was r= 0.35 (95% CI = 0.27 

to 0.42), z =7.92, p< 0.001, showing significant relationship between cop-

ing mechanisms and post-traumatic growth.

Coping strategy

Coping-strategies were analyzed with problem-focused coping and 

Intentional rumination. The effect size between problem-focused coping 

and post-traumatic growth was r= 0.49 (95% CI = 0.26 to 0.67), z =3.87, 

p< 0.001 showing significant relationship. The effect size between Inten-

tional rumination and post-traumatic growth was r= 0.54 (95% CI = 0.44 

Table 2. Effect size of factors related to PTG

Variables Categories K n
Effect size 

(r)
95% CI z p

Heterogeneity

Tau2 Q I2 (%) p

Internal-  
factor

Self-elasticity 2 660 0.37 0.18-0.53 3.79 <0.001 0.017 5.73 82.6 0.017
Resilient elasticity 3 576 0.34 0.21-0.46 4.97 <0.001 0.010 5.66 64.7 0.059
Self-esteem 2 704 0.32 0.25-0.38 8.66 <0.001 0.000 0.49 0.0 0.484
Total 7 1,940 0.34 0.28-0.41 0.95 <0.001 0.006 14.72 59.0 0.020

External- 
factor

Sense of calling 2 795 0.50 0.25-0.69 3.62 <0.001 0.043 17.54 94.3 <0.001
Career calling 1 197 0.28 0.19-0.37 5.85 <0.001 0.000 0.02 0.0 0.658
Total 3 992 0.44 0.23-0.61 3.93 <0.001 0.042 39.57 93.0 <0.001

Coping- 
mechanism

Social support 4 1,258 0.36 0.22-0.48 4.81 0.001 0.021 20.66 85.5 <0.001
Self-disclosure 2 535 0.20 0.06-0.34 2.81 0.005 0.007 2.70 63.0 0.100
Total 6 1,793 0.33 0.24-0.42 7.92 <0.001 0.011 24.20 77.0 <0.001

Coping- 
strategy

Problem-focused coping 3 713 0.49 0.26-0.67 3.87 <0.001 0.072 51.86 94.2 <0.001
Intentional rumination 3 811 0.54 0.44-0.62 9.08 <0.001 0.014 13.27 77.4 0.004
Total 6 1,524 0.52 0.37-0.65 6.82 <0.001 0.012 71.49 93.0 <0.001

Traumatic- 
experience

PTSD 6 3,166 0.23 0.13-0.32 4.53 <0.001 0.012 27.41 81.8 <0.001

K, number of studies; CI, confidence interval; PTG, post-traumatic growth; PTSD, post-traumatic stress disorder.
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to 0.62), z = 9.08, p< 0.001, showing significant relationship. Combining 

problem-focused coping and Intentional rumination, the effect size was 

r= 0.52 (95% CI = 0.39 to 0.63), z = 6.82 p< 0.001, showing significant re-

lationship between Coping-strategy and post-traumatic growth.

Trauma experience-PTSD

PTSD was analyzed with trauma experience. The effect size between 

PTSD traumatic growth was r = 0.23 (95% CI = 0.13 to 0.32), z = 4.53, 

p< 0.001, showing significant relationship between PTSD and post-trau-

matic growth (Table 2).

Heterogeneity

Considering heterogeneity respect to post-traumatic growth, hetero-

geneity of internal factors was tau2 = 0.006, Q =14.72, I2 =59.2%, p= 0.023, 

and external factors was tau2 = 0.042, Q =39.57, I2 = 92.4%, p= 0.001. Het-

erogeneity of coping mechanism was tau2 = 0.011, Q =24.2, I2 =75.2%, 

p< 0.001 and the coping-strategy was tau2 = 0.045, Q =71.49, I2 = 91.6%, 

p< 0.001. Heterogeneity of Traumatic-experience was tau2 = 0.012, Q =  

27.41, I2 = 81.8%, p< 0.001. Overall, there was heterogeneity among pa-

pers related to post-traumatic growth, hence we decided to determine if 

there is any publication bias.

Publication bias

With heterogeneity existing between selected papers, we analyzed 

whether publication bias was the cause using funnel plot analysis and 

the Egger’s reaction test. Internal factors had no bias with inter-

cept = -2.868 (95% CI = -7.18 to 1.44) p< 0.244 and external factors had 

none with intercept= -15.755 (95% CI = -33.40 to 1.89) p< 0.329. Coping 

mechanisms had no bias with intercept= -0.997 (95% CI = -9.82 to 7.82) 

p < 0.835 and coping-strategy had none with intercept = -15.755 (95% 

CI = -33.40 to 1.89) p< 0.329. Traumatic experience had no bias with in-

tercept= -2.76 (95% CI = -6.29 to 0.77) p< 0.193 (Figures 3-7).

Figure 3. Internal factor: forest plot & funnel plot. COR, crude odds ratios; CI, confidence interval.
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Figure 4. External factor: forest plot & funnel plot. COR, crude odds ratios; CI, confidence interval.
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DISCUSSION

The present study attempted to identify factors related to post-trau-

matic growth of fire officials in the papers. A total of 14 papers were se-

Figure 5. Coping mechanism: forest plot & funnel plot. COR, crude odds ratios; CI, confidence interval.
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Figure 6. Coping strategy: forest plot & funnel plot. COR, crude odds ratios; CI, confidence interval.
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Figure 7. Traumatic experience: forest plot & funnel plot. COR, crude odds ratios; CI, confidence interval.
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lected to identify the factors, systematic paper studies were conducted, 

and meta-analysis were conducted to determine the effect size of the 

correlation coefficient of individual factors.

In order to identify the factors affecting post-traumatic growth of fire 
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officials, we classified it into internal-factor, external-factor, Coping-

mechanism, Coping-strategy, and Traumatic-experience. Firstly internal-

factors showed that the effect size was greater in order of self-elasticity, 

Resilient elasticity, and Self-esteem, and higher the self-elasticity, higher 

the resiliency, better the post-traumatic growth. A paper on post-trau-

matic growth [23], claims individual’s characteristics before the traumat-

ic event experience, which are individual’s personality factors, is an im-

portant factor on beginning of the post-traumatic growth. We identified 

Self-elasticity, Resilient Elasticity, and Self-esteem as factors affecting 

post-traumatic growth, and preceding studies discuss higher the person-

ality factors, more likely they affect cognitive processing, leading to a 

better awareness of positive emotions and a change in perception pro-

moting post-traumatic growth. These results suggest that regularly im-

plementing various training programs that could improve self-elasticity, 

resilient elasticity and self-esteem are identified as internal factors of 

post-traumatic growth, developing various arbitration programs that 

could promote post-traumatic growth rather than stress, and applying 

counseling-techniques should be conducted at a national level. 

The external-factor of individuals affecting post-traumatic growth 

had a greater effect size in order of Sense of Calling and Career Calling, 

and higher the Sense of Calling, higher the Career Calling, the better the 

post-traumatic growth experience. Preceding study [24], discusses people 

with low professional carrier calling tend to experience more PTSD. An-

other prior study [25] also discusses higher the Sense of Calling and Ca-

reer Calling, sub-factors of professional carrier calling, clearer the self-

clarity and more satisfied the work and life. Limitation of preceding 

post-traumatic growth models were emphasizing cognitive factors of the 

individual too much that it is necessary to explore variables containing 

characteristics of each study group [26]. Fire officials experience a variety 

of traumatic experiences due to the 24-hour unexpected and unpredict-

able working environment, and stress and pressures from these could 

lead to exhaustion and PTSD. In the present study, Sense of Calling and 

Career Calling have been identified as factors affecting post-traumatic 

growth of fire officials, and the development of these sub-factors of pro-

fessional carrier calling could affect by enlarging job satisfaction and 

strengthening the organization’s culture and solidarity. Therefore, it is 

deemed necessary for further research to explore various factors that 

may imply the professional specialties of these fire officials approaching 

more practical and diversely.

Coping-mechanism affecting post-traumatic growth had a greater ef-

fect size in order of social support and self-exposure, and the more social 

support and self-exposure they are, the better they experience post-trau-

matic growth. In the previous study [27], social support was considered a 

major factor, and effective for psychological adaptation by suppressing 

negative emotions and buffering pain after traumatic experience. Mean-

while, Self-disclosure also considered an important factor, a person with 

proper self-disclosure did it properly could see experience more objec-

tively with better cognitive understanding than a person who did not 

[28]. According to these results, social support and self-disclosure are 

pain-control buffers and coping-mechanisms promoting post-traumatic 

growth. It is necessary to pay attention to the activation of various pro-

grams, such as social networks formation and the sharing of self-help 

groups, that can properly utilize the self-disclosure and social support of 

fire officials. In addition, nurses need to apply various counseling tech-

niques enabling positive transition in emotional states by appropriately 

utilizing social support and self-disclosure, and need to provide basic 

data for the development of arbitration programs for post-traumatic 

growth. 

Coping-strategy affecting post-traumatic growth had a greater effect 

size in order of Intentional rumination and Problem-focused coping, 

and Intentional rumination was identified as the most influential factor 

among all. Post-traumatic growth model 5 discusses humans in post-

traumatic stress become more goal-oriented and experience rumination 

to renew cognitive schema addressing these negative feelings. The ap-

propriate Intentional rumination is likely to experience post-traumatic 

growth by positively perceiving the meaning of trauma events [29]. 

Meanwhile, a previous study [30] stated that with problem-focused cop-

ing are properly exercised as coping-strategy, one might experiences pos-

itive emotions and better control negative emotional responses. This 

suggests that the use of coping strategy like problem-focused coping al-

lows rapid recovery of the psychological balance and better experience of 

post-traumatic growth [31]. Therefore, it is necessary to develop and uti-

lize various coping-strategy programs for fire officials to overcome trau-

ma. Utilizing these programs, community mental health care providers 

will need to play a role in providing proper guidance and education to 

each fire-fighting agency and ensuring continuity through links with 

mental health centers.

 

Limitation

The limitations of the present study were: first, there were few factors 
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needed to be analyzed with control effects due to the high heterogeneity 

among the papers, but failed with small number of selected papers. Sec-

ond, factors related to post-traumatic growth targeted specific fire offi-

cials, so care needs to be taken in interpreting the overall result. Third, 

additional repetitive research considering various factors is needed as 

there were difficulties in securing paper including various factors in me-

ta-analysis of post-traumatic growth of fire officials. Lastly, egger’s test 

showed no publication bias, but it did not show symmetry in the tunnel 

plot, so it would not be possible to exclude publication bias. Although 

there were such limitations, the present study was meaningful in identi-

fying meta-analysis and presenting trends in factors. Subsequent re-

search is needed to supplement these limitations in the future, and em-

pirical research needs to be carried out repeatedly by securing various 

relevant factors to improve the mental health of fire officials need to 

work in an urgent environment.

CONCLUSIONS

The present study analyzed post-traumatic growth related factors in 

fire officials through systematic literature review and meta-analysis, and 

founded significant factors in post-traumatic growth factors: self-elastici-

ty, resilient elasticity, self-esteem as internal factor, sense of calling, career 

calling as external-factor, and intentional rumination, and problem-fo-

cused coping as coping-mechanism, social support and self-disclosure as 

coping-strategy and lastly PTSD as traumatic experience. In particular, 

intentional rumination showed the greatest effect size among all factors, 

and strategies and measures promoting intentional rumination to fire 

officials should be sought.

Therefore, the present study seeks to provide the basis for the develop-

ment of mental nursing arbitration programs accelerating and enhanc-

ing post-traumatic growth.
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국문초록

소방공무원의 외상 후 성장 관련요인에 대한 체계적 문헌고찰 및 메타분석

김명관1 ∙한승우2 

1경북대학교 보건대학원 연구원, 2경일대학교 응급구조학과 교수

목적: 본 연구는 소방공무원의 외상 후 성장에 관련된 요인들을 분석하기 위하여 선행논문들을 중심으로 한 체계적 문헌고찰 및 메타

분석 연구이다. 

방법: 최종 선정한 14편의 논문은 오픈 소스 통계 소프트웨어인 R (3.6.0)프로그램을 사용하여 상관계수를 활용한 효과크기 메타분석

을 실시하였다. 4개의 국외 검색엔진과 4개의 국내 검색엔진으로 시행하였다. 국외 검색엔진으로는 EMBASE, CINAHL, PubMed, Co-

chrane Library를 통해 검색하였다. 반면 한국 검색엔진으로는 KISS, RISS, NDSL, KMbase를 사용하여 문헌검색을 하였다. 

결과: 연구결과 내적요인의 자아탄력성과 외상 후 성장 간의 효과크기는 r= 0.37, 회복탄력성의 효과크기는 r= 0.34, 자존감의 효과크기

는 r= 0.32로 나타났다. 외적요인에서 소명의식과 외상 후 성장 간의 효과크기는 r= 0.50, 직업소명의 효과크기는 r= 0.25로 나타났다. 대

처기전의 사회적 지지와 외상 후 성장 간의 효과크기는 r= 0.36, 자기노출의 효과크기는 r= 0.20이었다. 대처전략의 문제중심대처와 외상 

후 성장 간의 효과크기는 r= 0.49, 의도적 반추의 효과크기는 r= 0.54로 나타났다. 마지막으로 외상 후 스트레스 장애와 외상 후 성장 간

의 효과크기는 r= 0.23으로 나타났으며 의도적 반추는 외상 후 성장에 가장 크게 효과크기가 나타났다. 

결론: 한국 소방공무원의 외상 후 성장에 영향을 미치는 관련요인으로 내적요인, 외적요인, 대처기전, 대처전략, 외상 경험에서 영향을 

미치는 변인으로 확인되었다. 그 중 의도적 반추는 가장 큰 효과크기를 나타내었다. 따라서 의도적 반추를 촉진할 수 있는 전략을 개발

하고 본 연구를 바탕으로 정신간호 중재 프로그램에 기초자료를 제공하고자 한다.

주제어: 외상성, 성장, 메타분석, 소방공무원, 체계적 문헌고찰


