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Objectives  This study investigated the clinical characteristics and functional magnetic reso-
nance imaging (fMRI) findings of firefighters suffering from partial posttraumatic stress disorder
(partial PTSD). They were treated by eye movement desensitization and reprocessing (EMDR)
and the treatment effect was evaluated.

Methods A total of 116 firefighters were screened and 15 of them were diagnosed as partial
PTSD. 1) We compared sociodemographic and psychological characteristics between the fire-
fighter partial PTSD group and the firefighter control group. 2) Subjects in the firefighter partial
PTSD group (n=10), firefighter control group (n=8), and general control group (n=12) underwent
fMRI with traumatic, negative, positive, and neutral picture stimuli. We compared clinical charac-
teristics and fMRI findings among these three groups. 3) Seven firefighters in the partial PTSD group
were treated by EMDR and the treatment effect was evaluated according to psychological scales.

Results In fMRI analysis, there was a left middle temporal/occipital activation in the order of the
general control group, firefighter control group, than the firefighter partial PTSD group for the Trau-
matic-Baseline contrast. For the Negative-Baseline contrast, there was an increased left middle
temporal/occipital activation in the general control group versus decreased activation in the fire-
fighter control group and the firefighter partial PTSD group. Al firefighters in the partial PTSD group
treated by EMDR showed significant improvement of Clinician-Administered PTSD Scale scores.

Conclusion These results show high incidence rate of partial PTSD in firefighters. In addition,
partial PTSD firefighters exhibited distinct clinical characteristics and fMRI findings and showed
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significant improvement by EMDR treatment.

KEY WORDS Firefighters - Partial posttraumatic stress disorder -
Functional magnetic resonance imaging - Occipital lobe - Temporal lobe -
Eye movement desensitization and reprocessing.

J Korean Neuropsychiatr Assoc 2014;53(2):122-133

NE
A} Aal areleh, EAIsto BBl 215 AR, Aba U
A 5o AR Al lol FEska gtk B3] A
UEE P A7

] H| 3] ﬂ“oﬂ e T];:-o] %11 post-
&)

Q)] &3tk ARk Q1Fol A PTSD HAY
9% WAL 2Rl o] H9= 18~30%77}X] lr—71] o}
IE 3 ek FYol A Hekst PTSD Ztko] ot o
£ oF By AEAARE 5 2] PTSD A
ZAA] PTSD 9@ to] $H2F 40901 2 15051 (36.8%)
o2 =7 BRuEQeh? 2011d 2R o] =t 3uke
AERUS o2 AAIPTSD A% 2AF 23}, 14527

(5%)°] AURcto] B3t A o7 vhelykal 20085 E 2011
A 77 AL 2R S 2670 o] 2Rl AL

ek 20119 59 &
Ao g FAS FUE Aol e 2341 107 &
S 206278 diAFo = PTSD #th A3}, 2007 (9.7%)°]
7t Badt Ao g yehgth? B3 201149 7~109 ¢t
AR o W 57K AmpA] @] A 9978 Bl & PTSD
AHAANE 3 A7} 15.8%%] 158 ] PTSD 4 ® 9l
Aoz Yepgth? Atz 25w 1589 7k2dl 1092
Aazreletat AEolet 1 1 e AX AEx=7F 2
9&—"} D]'X] 3gnto] A 2E Wil Y] 106

o = A0 = stobE|Qlrto

o] iHoP%"Pr%%PJ el A asat f)7)e] s @A 4
A Ao R AFRAES e R A 1~23]9 4

il &y Folm, 2T 7k AAEE 7Y%
Ed| A &l 485 (Critical Incident Stress Debriefing) &%
1~23] A4 WSS @*]5}3— LSRR

3 2l
WMo WG ALINele] A A& S 0| EF Aol

A 37 O] AHFZELlo] AFARS T
HEA] AHE

Aol that Thilo] swobA A Ale] A o o AE
gl A ZAko] thak 2AF G S0] KalE] s ) 079 PTSD
Zoekoll tigt 2= i B o] o] mae] thgh AAI A 1 A4l
317 AT obd gick EF PAFRADE AN A
(Diagnostic and Statistical Manual of Mental Disorders, 4th
Edition, ©]5} DSM-IV)°]| 45} PTSDE] 2k |7 A|3H4]
olo1A, H]Z PTSD Ag7|28 95| $247]4) oelehe
PTSD $A0.& 11%F Hh= -':H:'_ PTSD(partial PTSD H+=
sub—threshold PTSD)e] tigF 12| = ZQ3kd) '* o}z &
YFRUEL PO G olo] tfFt AT gl Aol
H 5 F2 PTSDO| A oof| sl of2] 7kx]|7} EA) 5} —E%
Tk ko)7 o] ol A ghgkont, FE PTSD7} PTSDYHE =
ot £ FE DSM-IV BAolE Kol 7|5 A8t
SATHe AL Y] B} o0 FolAE Ao
Ar2] 18~64412] 6258 thAF o= Fi PTSD2] Zldt7]&

S PTSDQ| DSM-IV Att7]|# By C, Dof| 2% =4 7H
5 TESIA] = GAINE A of e 3 7] o] Ao FAfo] Zh

A oll EABRE H 9 A gote] ke Ak HA £
o] 2.7%% PTSD 1.7%%.t} =7 Uebkal PTSD9} 94}
243} 7)1 s ekE Bk
A7 PTSD &4}l thall 7F8 k& el Aoz oA
e AAR 7 2= 91X 8% Q ¥ (cognitive behavioral the-
rapy) ¥} b5 WA W A 2] 85 (eye movement
Ut o5
EMDR #| &3+ 19894 Shapiro'ol| 23] 7jdte A=2-e 3
g o] AR RRE 7]EY oy FAA RS anAel 7HE
o Q7 S5 2L A FEA AL W=}l o]
O] FE A2] A|a"lE A=ste] 4 71919 APE =9k
= A&O|th PTSD 5 d &4 o4 o Agho] A mof A
3 81;}74]94 ?Lféi}ﬂ LIREER —7“4501 uem oA

e nﬂm oIN

o

desensitization and reprocessing, ©]5F EMDR)©]

rulm r>~ Jﬂ
e
o r
E
fol
g
L
_%
I
‘1‘1
e
l..
S
§9
i
o ¥

www.knpa.orkr 123



J Korean Neuropsychiatr Assoc I 2014;53(2):122-133

TURE ddksol HalEal Qe Jlo] 7154 Hede |
stolct. FEHQ A (amyedala)= B/dS Holw, 1t

Aol Ao FHH Y= HHF (medial prefrontal cor-

o] Aed B4 715 A AR GAe] ABA 57
2 275, oSl A ARA AN AYL & F 1 ANE
Nela B4 wekz Bokstas sk

3
3
A ST Yeld a4 2JolS HIHGTE 2) 2YTRYA BR
PTSDZ, A%35Y thz, Qb gz 4] 29 4eld &

20} 7157 A}7]5 ™ AAHfunctional magnetic resonance
imaging, ©]5} fMRD®] &3t @4-0] Z}o|& H]uLs}e],
& PTSD XIetqto] ofue} A a3 o4 & Jwof o
Zo| &= g H7starAl gict, 3) HE PTSDw-S o2
EMDR A && Alggsto] 2| & H5-9] 42|24 24 H3}E H]

oq I 1
Ao WA ARG W 5 YT shdr). ol S
BN Yok 2ERASe JAA%

ol o] & Zofr.

o o

AEA] 7 Aol Zehs AA AT FE S 2
ool s Az oz A FoJRt 116%0] o
S5 e 4 2) T Al Ee 3)

Al
2 Zoll, 712l 5). 49 dieolv =4 &

it

o,
[

A

o

o

O Ho r o oF O

o

1 oFE =g, 6) WA AP 98 Lol U 7

o
stk e AeEEALHEY A BB
<
o

5 BE PTSD 104 % EMDR A& 52|35t
todet. 7k A ek 2of ofi fMRI £
o] o]} EMDR X| & oj¥lof ufZ = i 71
EA4olu AlEl A daky) BAH R
Utk fMRI A - 7F Bl LA, AR5
[e)
o

A F S5 PTSD AIEHS 0] ohe

1o
H
iy
ol
E
f
off
%
ot
2
ot
)
of.
o
=
ox
o
b
9‘_15

H}
o

oz
o
u
o
R
BT
e
L
=

Firefighters screened by LEC & IES-R
n=116

|
! v

Refuse direct interview & CAPS assessment

Agree fo direct interview & CAPS assessment

n=49 n=67
Firefighter control group Partial PTSD group
n=52 n=15
Recruit general control
group at our hospital Refuse fMRI scan Agree to fMRI scan Refuse fMRI scan Agree to fMRI scan
n=12 n=44 n=8 n=5 n=10

124

13

o

do
(o
ot
5
&
=1
=
B
0,
&
<
=S
=
o
e
oy,
o
2
e
1o
o>
~
i
Yy
2

Al 32 o

BooH NS A B oY

o o M 4y

:
N

=

>
e
ot

-0,
-
_]01 =~

3 13
-

o]

I
>
o

o P
BN

4

lo
o

s}
T

o

)

4

ol 22 2

[

e 1

o P
o
ot
4o
lo M

H flo oiN
O ok
fr e &

@ N

Fig. 1. Flow chart of firefighter con-
trol group, partial PTSD group, and
general control group. LEC : Life
Events Checklist, IES-R : Impact of
Event Scale-Revise, PTSD : Post-
traumatic stress disorder, fMRI :
Functional magnetic resonance im-
aging, CAPS : Clinician-Administered
PTSD Scale.
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Fig. 2. The visual stimulation paradigm.
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Table 1. Sociodemographic and psychological characteristics of
firefighters

Number Percent
(116) (%)

Sex

Male 13 97.4

Female 3 2.6
Education

Less than high school 2 1.7

High school graduate 45 39.1

College or above 68 59.1
Stressful job

Ambulance work 41 36.9

Office work 36 32.4

Fire fighting 23 20.7

Rescue 11 9.9
Resting time

Enough 10 8.6

Not enough but do not affect work 76 65.5

Not enough and affect work 30 25.9
Physical strength

Enough 56 48.3

Not enough 60 51.7
Job control

Controllable 25 26.9

Uncontrollable 68 73.1
Help-seeking behavior

Psychological counseling center 1 0.9

Psychiatric service 2 1.7

Oriental medical service 3 2.6

None 109 94.8
Need for mental health service

Need 15 13.0

Do not need 100 87.0
IES-R score

>22 point 19 16.4

<22 point 97 83.6

IES-R : Impact of Event Scale-Revised
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Table 2. Demographic and clinical characteristics of firefighter control and firefighter partial PTSD groups

Firefighter control (n=52) Firefighter partial PTSD (n=15) p-value
Age 42.04 (£9.29) 45.93 (+7.49) 0.142
Working period 15.40 (+9.24) 19.00 (+7.78) 0.174
IES-R 8.77 (£9.26) 17.20 (+11.19) 0.004*
LEC 3.79 (+3.26) 6.13 (£3.02) 0.015*
BDI 5.98 (£7.71) 5.13 (+6.31) 0.699
DES-K 7.82(+11.61) 6.74 (+7.86) 0.735

Values are mean (+standard deviation). * : p<0.05. IES-R : Impact of Event Scale-Revised, LEC : Life Events Checklist, BDI : Beck
Depression Inventory, DES-K : Dissociative Experiences Scale-Korean version, PTSD : Posttraumatic stress disorder

Table 3. Demographic and clinical characteristics of firefighter partial PTSD group, firefighter control group, and general control group

Firefighter partial PTSD

Firefighter control General control

(n=10) (n=8) (n=12) prvalue
Age 47.80 (£6.81) 46.63 (£7.48) 41.92 (£7.82) 0.163
Education (High/University/Graduate school) (4/6/0) (5/3/0) (1/8/3)
Alcohol use (None/Social/2 per week) (2/6/2) 0/7/1) (3/6/3)
Smoking (None/Stopped/Smoking) (4/2/4) (4/3/1) (7/5/0)
Physical strength (Enough/Not enough) (6/4) (5/3) (12/0)
IES-R 15.10(£10.95) 5.88 (+4.42) 7.50 (+10.66) 0.097
LEC 5.40 (£3.17) 6.43 (£2.88) 2.33 (£1.67) 0.004*
BDI 3.00 (+£3.53) 4,88 (£5.49) 2.50 (+£3.48) 0.442
DES-K 5.00 (£6.31) 2.50 (+2.30) 4.49 (£4.19) 0.507

Values are mean (+standard deviation) or (number). * : p<0.05. IES-R : Impact of Event Scale-Revised, LEC : Life Events Checklist,
BDI : Beck Depression Inventory, DES-K : Dissociative Experiences Scale-Korean version, PTSD : Posttraumatic stress disorder
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Fig. 3. A : Left middle occipital/temporal activation in the order of general control group, firefighter control group, than firefighter partial
PTSD group for the Traumatic-Baseline contrast. B : Left middle temporal/occipital activation in the order of general control group, fire-
fighter control group, than firefighter partial PTSD group for the Negative-Baseline contrast. ANOVA test. Statistical threshold, p<0.005
uncorrected and voxel threshold was 20. PTSD : Posttraumatic stress disorder, ANOVA : Analysis of variance.

Table 4. Regions demonstrating significantly greater activity in general control group than firefighter control group and firefighter partial
PTSD group at post-hoc t-test

Confrast Region Cluster size T-score Z-score MNI (x, y, 2)
Traumatic-baseline Lt. middle occipital 35 4.12 3.59 -52,-72,0
Lt. middle temporal 35 3.35 3.03 —45, -54,0
Negative-baseline Lt. middle temporal 86 4.40 3.79 —44, 58,0
Lt. middle temporal 86 431 3.73 —45,-55,0

Lt. middle occipital 86 3.95 3.47 =52, =72, -2

Statistical threshold, p<0.005 uncorrected and voxel threshold was 20. Each confrast inclusively masked with its ANOVA analysis.
MNI : Montreal Neurological Institute, PTSD : Posttraumatic stress disorder, ANOVA : Analysis of variance

Fig. 4. A : Regions demonstrating
significantly greater activity in general
control group than firefighter control
group and firefighter partial PTSD gr-
oup for the Traumatic-Baseline con-
trast. B : Regions demonstrating sig-
nificantly greater activity in general
control group than firefighter control
group and firefighter partial PTSD
group for the Negative-Baseline con-
trast. Post-hoc t-test. PTSD : Posttrau-
matic stress disorder.
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