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The Structural Equation Model for Posttraumatic Growth of Firefighter:
Based on the Calhoun and Tedeschi's model of posttraumatic growth

Jeong, Yeo Ju' - Jeon, Mi Yang®

'Researcher, Department of Preventive Medicine - Institute of Health Sciences, Gyeongsang National University, Jinju
*Professor, College of Nursing - Institute of Health Science, Gyeongsang National University, Jinju, Korea

Purpose: The purpose of this study is to construct and validate a posttraumatic growth structural model for firefighters
based on Calhoun and Tedeschi’s model (2006). Methods: The research data was collected from 200 firefighters
working in Gyeongsang-do, Jeolla-do, and Gyeonggi-do. The participants completed an anonymous survey asking
about ego-resilience, active coping, family support, organizational support, self-exposure, deliberate rumination,
posstraumatic stress and posttraumatic growth. Results: The model selected as a final model was the one that supports
10 hypotheses out of 13 hypotheses. In the final model, deliberate rumination (3=.59, p<.001) had a significant effect
in the posttraumatic growth of firefighters. Active coping, organizational support, self-exposure, ego-resilience and
posttraumatic stress had a significant indirect effect. The explanatory power of these variables was 36.0%. Conclusion:
The results of the survey show that it is important to develop a strategy to strengthen deliberate rumination. In addition,
encouraging deliberate rumination through organizational support and self-exposure can promote posttraumatic
growth of firefighters.
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Figure 1-A. Path diagram of hypothetical model.

Selfexposure ——  Significant path

--------- »  Nonsignificant path

Active coping

48

Ego-resilience Z Famuly support
el
21
2 Posttraumatic stress |
Organizational
support
€3
vl : Rumination at the time of the trauma
2 : Last 2 weeks rumination
3 : Spiritual and religious status chanpes
v4 : Finding new possibilities
¥5 : The increase of interpersonal depth
¥6 - Changes of self-perception

Figure 1-B. Path diagram of modified model.

Figure 1. Structural Equation Model for Posttraumatic Growth of Firefighter
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Goodness of Fit Index)& o|-g3}o] E43}4 ) S22
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CFI (Comparative Fit Index)2 243} tH12].

AL E 1
1. IHAMRO] QMR SMIH 58 23 Sy

T A7 A7sE B o] 847 (42.0%), tiAFREe] =
5'0] 157 (78.5%) 0.2 74 woth & F*

J 2 & 258 AYL H4 177.97+130.0371 L o]0
;201 o4 ’0] 707 (35.0%) 2= 71 w3k, @ 2o 2
2.2 ‘54 o|AF 0] 767 (38.0%) 2 714 Wtth. Al gL ‘A
567 (28.0%), 21 = ‘A Y 0] 737 (36.5%), 5

Bl 3m 7} 1387 (69.0%) 2.2 714 wetrth(Table 1).

r
Am
o

off of 0 H i
o,

AR Afobereige
A2A A= P 7321410
3

o Wi 47.27+7.027 0] e,
987, 7HEAA & B 4471+
7527, 2AHH A= Wt 320147.044, A7) eF2 Bt



: Calhounit Tedeschi®l 2|4

Table 1. General Characteristics of Participants (N=200)

. . n (%)
Variables Categories M=+SD
Sex Male 190 (95.0)

Female 10 (5.0)
Marital status Others 47 (23.5)
Married 153 (76.5)
Age (year) 20~29 22 (11.0)
30~39 73 (36.5)
40~49 45 (22.5)
>50 60 (30.0)
42.331+10.94
Education level < High school 49 (24.5)
College 37 (18.5)
University 103 (51.5)
Graduate school 11 (5.5)
Subjective Very poor 1(0.5)
health status Poor 32 (16.0)
Moderate 69 (34.5)
Healthy 84 (42.0)
Very healthy 14 (7.0)
Subjective Low 11 (5.5)
economic Middle 157 (78.5)
status high 27 (13.5)
Very high 5(2.5)
Total work 0~4 51 (25.5)
experience 5~9 38 (19.0)
(year) 10~14 28 (14.0)
15~19 13 (6.5)
<20 70 (35.0)
177.97+130.03 (month)
Current work 0~1 68 (34.0)
experience 2~4 56 (28.0)
(year) =5 76 (38.0)
72.00£86.76 (month)
Position Firefighter 23 (11.5)
Senior firefighter 56 (28.0)
Fire sergeant 33 (16.5)
Fire lieutenant 52 (26.0)
Fire marshal 36 (18.0)
Types of task Fire suppression 73 (36.5)
Rescue 58 (29.0)
Administration 48 (24.0)
Others 21 (10.5)
Working type Every other day 6 (3.0)
Full-time 47 (23.5)
3 shift 138 (69.0)
Others 9(4.5)

39.53+12.994 0|3t} Q=& vkl W 38.91+11.508 0]
Qom, S T AEF A ZAFS FF 20.1245.098, oAt &
Ao W 58.54+13.96%8 © & L}ERGTHTable 2).

FEO| A AA NN N -0.62~2.30, HE = -1.09~5.66
©]3AtH(Table 2). %51/d A7l A 2E dAT A=< Arligh
o] 35t 2 A-p-ok A o] Hrigho] 10Ktk 2 79 7l
A7 AeH12)e 71Es 2AR A7 Wt At Eshe
AC 2 st

(=37, p <.001), ‘Z2ZF ]Z] (r=.28, p<.001), ‘A7 =&’
(r=.28, p<.001), ‘ApoletEA (r=.27, p <.001), 7}ERA|A] (1=
16, p=.023), ‘A T AEH A ZAF (r=.15, p=.040) 220
UEReh, 745 7] A7} 85 0)4F A9 TR
A9 ZAI7F e A o= wekstr[12] 2 dRol|l 4] Al
o] Adjigho] .03~ 48=% B 85 n|rte = th5-3AlA A= @l
L Ao gyl £33 & Qo)A FA}5HA| (tolerance)
o FAPRRR(VIF)E #4913 43t 32 = .640~.923,
VIFE1.08~1.560]3itt. FAFeHA 7} 10 o] 8}, VIEZ110.0 o)A
ojf thFFAAol Yle AR HHdith= ZA([12]9] 93]
ATHeE 7MY s gle Ao s wasigich
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Z, QA & AR B 323519 91 F A X|(Standardized Factor
Loading)7}0.5 oAk 2, gt 4B A AYstu gl=Zloz
J&‘I:PQ“E} Nerl= et FitsaAeE gl 2y}, d+

H4E9] 7g Al2| %= (Construct Reliability, CR)&= .92~.94,
FAEEX]42(Average Variance Extracted, AVE)+&= .64~.66
o= et agses 2 A9 Ao Bekeglm Ty

R4S AT A3, AR ASIHATASE (B~ 482 2
TS0 AF glo] HEEAES A4 Hrh ) e

= BuwataE
FHEGE7} 9 A 02 Besi gt (Table 2).
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1) 7Hd% 29
Hmgol AFES AFT AT XL 13067 (p <. oo,
A A3+x]4=9] RMR (.08), RMSEA (.09), AGFI (.83)
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Table 2. Descriptive Statistics of Observed Variables (N=200)
Variables Range M=SD Skewness Kurtosis SFL CR AVE
Ego-resilience 14~70 47.27+7.02 0.62 0.94
Active coping 27~108 73.21£10.98 0.11 0.40
Family support 8~56 44.71+£7.32 -0.30 0.25
Organizational support 10~50 32.01+7.04 -0.62 -0.06
Self-exposure 10~70 39.53+12.99 -0.22 -0.33
Deliberate rumination 10~70 38.91+11.50 -0.11 -0.22 0.94 0.64

Rumination at the time of the trauma 5~30 21.91+£5.47 -0.50 0.72 0.84
Last 2 weeks rumination 5~30 17.00+7.97 -0.19 -1.09 0.53
Posttraumatic stress 17~68 20.12+5.09 2.30 5.66
Posttraumatic growth 16~96 58.54+13.96 -0.54 0.27 0.92 0.66
Spiritual and religious status changes 2~12 5.34+2.74 0.40 -0.96 0.53
Finding new possibilities 3~18 11.07£3.30 -0.62 -0.05 0.70
The increase of interpersonal depth 5~30 18.60+4.61 -0.62 0.40 0.93
Changes of self-perception 6~36 23.53%5.82 -0.58 0.34 0.88

SFL=standardized factor loading; CR=construct reliability; AVE=average variance extracted.

Table 3. Model Fitness Statistics for Hypothetical and Modified Model (N=200)
Variables X (p) x2/df RMR RMSEA GFI AGFI NFI TLI CFI
Criteria p>.05 <3.00 <.05 <.08 >.90 >.85 >.90 >.90 >.90
Hypothetical model 130.67 (<.001) 2.84 .08 .09 .90 .83 .83 .83 88
Modified model 107.63 (<.001) 245 .07 .08 92 .85 .86 .86 91

RMR=root mean square residual; RMSEA=root mean square error of appoximation; GFI=goodness of fit index; AGFI=adjusted goodness of fit
index; NFI=normed fit index; TLI=truker-lewis index; CFI=comparative fit index.

2312|4221 NFI (.83), TLI (.83), CFI (.88)= #37|&S wH=
&}%] B3} tH(Table 3).

7HARF o AFE=E /N AS7] siA 4R 4=(Modifica-
tion Index, M.)E ©|&3l| 4] 7FEA| 2|} 22 2] 2] 2217}
off a9 & 47 shE < G4 T A e Hsket
AF71Q14] 8] ¥} 740 e gt ks 718ttt 8 3
o) A= E AZF A1} X2 107.63 (p<.001) O & A 3] 4
FalA] kAT X ARG E(d) 2 BT FF3tE tolA]
FHEP/ AL 2452 A= 712 BEsiih A ATA
U RMRE 0702 A3t7] %S THE81A] kAR RMSEA
(.08), GFI (.92), AGFI (.85)= A3t & 7| &S w3}t 25
23R 4=Q1 NFI (.86)9} TLI (:86)+= A37]E& TE8HA] &
FATE CFI (91)= 7| WS A2 2 Yeht gt
2oz By o Aer} A E ek By o A Al A
71l wet CFl, RMSEAZ} v AR A2 S350
[29], & A7 +H2F-2 AR 5 RMSEA (.08)2} CFI
(91)7} A7) &S W=k TH(Table 3).
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1) +REF Y B = A

7HeA m @ o] Aol gt oS AT AT Aotetd
7 (8=48, p <.001)0| A =2 A= 7= F =27 FRL
], A2 22.9% itk AobtEA(s=.21, p=.002)4 7}
ZAA 2 7= 27 ol on] e 44% ATk Aotgt
4 (B=21, p=.002)901 A 224 A2 7h= =27+ AR
on, el 44% Ak A=57 thA (=35, p <.001), 23]
# 2| A (B=.32, p <.001), A}7| =2 (p=.25, p=.003), A} F 2
EF A ZA4H(B=.19, p=.036)ol|A] =3 92 7H= A =27t
o en, dgee 37.6% et 7HEA A (8=-.17, p=.021)
oA o T AEHA FHOR VM= A 2T F Yo Y
A2 5200 =2 Wk (p=.59, p <.001)7} 24 F4FL
Z7H=A 27t Fogon M S digt o F 4%
A E2 36.0% A rH(Table 4)(Figure 1-B).
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Table 4. Parameter Estimates for Modified Structural Model and Standardized Direct, Indirect, and Total Effects (N=200)
Direct effect Indirect effect Total effect
Endc?genous Exogenous B B (SE) CR (p) SMC
variables variables B () B (p) B ()
Active coping Ego-resilience 039 48(0.05) 7.70(<.001) .23  .48(<.001) - 48 (<.001)
Family support Ego-resilience 038 .21(0.13) 3.03(.002) .04  .21(.002) - .21 (.002)
Organizational Ego-resilience 030 .21(0.10) 3.03(.002) 04 .21(.002) - .21 (.002)
support
Deliberate Ego-resilience - .25 (.004) .25 (.004)
rumination Active coping 071 .35(0.19) 3.83(<.001) .38 35 (<.001) .02 (.209) .37 (.004)
Family support 0.05 .06 (0.07) 0.73 (.466) 06 (.466) -.03 (.050) .03 (.734)
Organizational 037 .32(0.11) 3.46(<.001) .32 (<.001) -.02 (.266) .30 (.004)
support 25 (.003) - .25 (.003)
Self-exposure 0.16  .25(0.05) 2.96 (.003) 19 (.036) - .19 (.036)
Posttraumatic stress 0.52 .19(0.25) 2.10(.036)
Posttraumatic Ego-resilience - .03 (.694) .03 (.694)
stress Active coping 0.08 .11 (0.05) 1.62(.106) .05 .11 (.106) - .11 (.106)
Family support -0.06 -17(0.02) -2.31(.021) -17 (.021) - -17 (.021)
Organizational -0.04 -.09(0.03) -1.28(.202) -.09 (.202) - -.09 (.202)
support
Posttraumatic Ego-resilience - .15 (.004) .15 (.004)
growth Active coping - .23 (.004) .23 (.004)
Family support - .01 (.778) .01 (.778)
Organizational - .18 (.004) .18 (.004)
support
Self-exposure - .15 (.013) .15 (.013)
Deliberate rumination 0.56 .59 (0.13) 4.37(<.001) .36 0.59 (<.001) - .59 (<.001)
Posttraumatic stress ~ 0.09 .03 (0.19) 0.45 (.654) 0.03 (.654) .11 (.008) .15 (.032)

SE=standardized error; CR=critical ratio; SMC=squared multiple correlation.

=59, p<.001)gom, 1 The-0 2 A=A 2 (8=.23, p=.004),
22 A 2|7 (=18, p=.004), R7|=Z(p=15, p=.013), R}o}
e A (=15, p=.004), &4} & AEFH A ZAH(p=.15, p=.032)
o2 Yeth A v o T A% A avtet F
TH(B=.59, p <.001)7} o5t om, QA4 & AEH X FA
o} & Aol AR Adhs YA e o= vk
B35 7 &Ik (B=.11, p=.008)2} & &3Kp=.15, p=.032)7}
AX oz FostTh 7HEA A= o T 2EF A S
AHaNe} F BaIHp=-17, p=.021)7} FAH L= oI5t
ot A=4] A= o= A Whaofl 23 & 7}(8=.35, p <.001)2t
& AIK(B=.37, p=.004), 2F 2] A A= =2 Hhof A&
THp=.32, p<.001)2} & ATHB=.30, p=.004), 7| =L 9
A ghao] AY Ao} F ATHB=.25 p=.003)7} FAH L
2 Fofstgl o, Aot A& o= A vhao] 7H] A ot F-
BIHB=.25 p=.004)7} G5} AL, &4 & LEFH A AL
=7 Qo] 21 A ute} F ak(p=.19, p=.036)7} SA A
© 2§35ttt Aot A A=A di A of 2 Aot F
BIHB=48, p<.001), 22 & 2| x| AHanet F aaHp=

ol

oft M rlo

21, p=.002)7} FA A 0.2 F-ofst At T3 Aot L 7}
ER) x| 2 gazket F GIH(p=.21, p=.002)7} FAZHOZ
B-2]3} ¢ th(Table 4).

6. 714435

1) A3 A S Py s 7M
- 74 1. Rolte e A2 hHo] A (+)
2 ofeh = MY AI(p=48, p< 0017t A O §
o} vt 74 o] 2| %)=l 2t

=

2) AEAAE PSR S 744
- 714 2. Aol AR AK o A+ FE v
Aolth = AR &I (=21, p=0027h EAHLR §o]

S17) Lt 7h A o] 1A giet

3) A A A& WYH2 sh= 71
* 7Hd 3. ‘Aol e 227 A Ao HH(+) FFS 1|

=
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A Aolth = YA ETHB=21, p=.002)7} EAHOZ &
ofsiA bt 7HAlo] X)X =l 9.

4) o|=4 BrE WA 2 sk 7Hd

s 7Hd 4. A A= Y =F ghEo] FA(+) FEFS 1)
) A o|th = A A IH(pB=.35, p<.001)9} & GIHp=.37,
p=-004)7} BAHOZ FoJ5tA YERt 7Hd o] XA H
Act.

* 7Hd 5. 7IEA| A= Y= gho] FH(+) G v
Aotk = A A EIHp=.06, p=.466), 7H AIHp=-.03, p=
050), & EIHB=.03, p=.734) BEF EAH 02 §9|5}%]
grot 7Hd o] 712+ E it

» 7Hd 6. 23 H A= o= A Hhol FH (+) I v
A Aotk = AR & TH(p=32, p<.001) 2} F &IH(B=.30,
p=.004)7} FAH o= {-o5tA ek 7Hd o] XA g
et

o 7HA 7. A7 w2 Q= vk A (+) 43S 1A
Aolth & 2 A &3} (B=.25, p=.003)7} EAHoZ &9
1A et 7Hd o] 2] 2] = ¢k

o 7Hd 8. ‘A F AEH A FAFL 9w A Hho] A (+)
S v Aotk &= A-ATHp=.19, p=.036)7} A
A0 g2 {oJ5tA Ueht 71d o] A A= k.

5) S F AEA A FHS WPRSE S 71

« 7H 9. AT A o F AEdA FA] 2H0)

e B4 Floleh = AHATHE=11, p=106)7} 57
202 oI5 ool 7Ho] 712k=lgit.

* HE10. SR A S F 222 B4 2A() o
Ak w2 Aolth. = AHATHp=-17, p=.021)7} A4
O OJ5H et} 7Ho] 21X = et

« 1L 2R AR A F AE A FAbe) 2A0)
ek w2 Aolth. & AHATHE=-09, p= 2007} 57
202 oI5 ool 7Ho] 712k El gt

6) S B 4RSS E she 7

- 74 12. | WhRE o F Al BA(+) AL

n)2 Flolek & AHEI(E=59, p<.001)7t FAH O
oA et 7Hado] AR E 9t

- 7H 13, 94 B AEEA FAHE ol B 4] A

(+) FEL v Rolh = HHEI (=03, p=654)

SAHoR Golaix] gokort 7P ATH(E= 11, p=.008)
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