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Results

Conclusion
mance in mTBlI.

Objectives  To examine the association of subjective depressive symptoms and cognitive dys-
function in patients with mild traumatic brain injury (mTBI).

36 patients with mTBI without structural abnormality in the brain imaging study were
recruited. Participants were subdivided into two groups by a cutoff score of 70T in the Beck De-
pression Inventory (BDI). Cognitive functions including intelligence, memory, and executive func-
tion were significantly lower in the <70T group compared to the =70T group. In addition, BDI
scores were negatively correlated with performances in most of the neuropsychological tests.

Patients group who scored 70T or more in the BDI showed significantly lower scores
in most items of the neuropsychological tests.

High subjective depression is associated with low neuropsychological perfor-
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Table 1. Baseline characteristics of 36 traumatic brain injury pa-
tients grouped by BDI

Total Group A Group B
(n=36) (n=15) (n=21)
Gender
No (%)
Male 26 (72.2) 12 (80.0) 14.44 (66.7)
Female 10 (27.8) 3(20.0) 7 (33.3)
Age (years)
Mean (SD) 39.44 (10.27) 39.53 (11.46) 39.38 (9.64)
Education (years)
Mean (SD) 8.82(4.76) 8.43 (4.74) 9.10 (4.89)

Group A : Lower risk group of depression, BDI score lower than
or equal to 70. Group B : Higher risk group of depression, BDI
score higher than 70, BDI : Beck Depression Inventory, SD :
Standardard deviation

AT 15502 FA 1293 o4 39, LY HLL 21
o2 Ay 1493 o4 7ot Hat A2 394442 A
AFTLE 39.534], LT 30384 ek Bt wS Ae=
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Table 2. K-WAIS scores of two groups of traumatic brain injury patients defined by beck depression inventory (BDI)

Group A Group B 7 o
Mean rank Sum of ranks Mean rank Sum of ranks
Full-scale 1Q 24.77 371.50 14.02 294.50 -3.02 <0.01
Verbal IQ 23.80 357.00 14.71 309.00 -2.55 0.01
Information 21.97 329.50 16.02 336.50 -1.70 0.09
Digit span 22.93 344.00 14.30 286.00 —-2.48 0.01
Vocabulary 22.23 333.50 14.83 296.50 -2.15 0.03
Arithmetic 23.30 349.50 15.07 316.50 -2.34 0.02
Comprehension 22.83 342.50 15.40 323.50 -2.10 0.04
Similarity 23.87 358.00 14.67 308.50 -2.61 <0.01
Performance IQ 25.60 384.00 13.43 282.00 -3.43 <0.01
Picture completion 25.67 385.00 13.38 281.00 -3.48 <0.01
Picture arrangement 22.60 339.00 14.55 291.00 -2.32 0.02
Block design 22.83 342.50 15.40 323.50 -2.11 0.04
Digit symbol 25.90 388.50 13.21 277.50 -3.58 <0.01

Group A : Lower risk group of depression, BDI score lower than or equal to 70. Group B : Higher risk group of depression, BDI score
higher than 70. 1Q : Intelligence quotient, K-WAIS : Korean version of Wechsler Adult Intelligence Scale
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Table 3. Correlation analysis between Korean version of Wechsler
Adult Intelligence Scale (K-WAIS) and Beck Depression Inventory
(BDI)
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Table 5. Correlation analysis between Rey-Kim Memory Test
scores and Beck Depression Inventory (BDI)

Correlation Correlation
coefficient with BDI P coefficient with BDI P
K-WAIS Rey-Kim memory test
Full-scale IQ —0.493 <0.01 Memory quotient -0.534 <0.01
Verbal IQ -0.386 0.02 Verbal MQ -0.473 <0.01
Information -0.264 0.12 Visual MQ —0.452 <0.01
Digit Span -0.356 0.04 Trial 1 -0.390 0.02
Vocabulary -0.354 0.04 Trial 2 -0.289 0.09
Arithmetic -0.385 0.02 Trial 3 -0.520 <0.01
Comprehension -0.395 0.02 Trial 4 -0.519 <0.01
Similarity -0.457 <0.01 Trial 5 —-0.556 <0.01
Performance IQ -0.569 <0.01 Delayed recall -0.491 <0.01
Picture completion -0.550 <0.01 Delayed recognition -0.601 <0.01
Picture arrangement -0.321 0.06 Picture completion -0.256 0.13
Block design -0.416 0.01 Immediate recall -0.597 <0.01
Digit symbol -0.560 <0.01 Visual delayed recall -0.539 <0.01
1Q : Intelligence quotient MQ : Memory quotient
Table 4. Rey-Kim Memory Test scores of two groups of traumatic brain injury patients defined by Beck Depression Inventory
Group A Group B 7 o
Mean rank Sum of ranks Mean rank Sum of ranks
Memory quotient 105.40 (7.74) 92.0 (14.00) -3.02 <0.01
Verbal MQ 107.53 (8.86) 95.19 (13.79) -2.56 0.01
Visual MQ 10.80 (1.90) 9.00 (3.05) -1.70 <0.01
Trial 1 11.53 (1.84) 8.90 (3.57) -2.48 0.01
Trial 2 11.07 (1.94) 9.45 (2.16) -2.15 0.10
Trial 3 10.73 (1.62) 8.29 (3.23) -2.34 0.02
Trial 4 12.13 (2.50) 9.43 (3.50) -2.10 0.04
Trial 5 11.40 (1.72) 9.00 (2.95) -2.61 <0.01
Delayed recalll 101.53 (7.40) 88.62 (14.83) -3.48 <0.01
Delayed recognition 9.60 (1.84) 6.67 (2.29) -3.48 <0.01
Picture completion 10.60 (1.60) 8.85 (3.00) -2.32 0.09
Immediate recall 10.87 (217) 9.00 (3.03) -2.11 0.04
Visual delayed recall 10.80 (2.08) 7.43 (2.94) -3.58 <0.01

Group A : Lower risk group of depression, BDI score lower than or equal to 70. Group B : Higher risk group of depression, BDI score

higher than 70. MQ : Memory quotient
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Table 6. Executive intelligence test scores of two groups of traumatic brain injury patients defined by Beck Depression Inventory (BDI)

Group A Group B ; 0
Mean rank Sum of ranks Mean rank Sum of ranks
Executive IQ 24.10 361.50 14.50 304.50 -2.70 <0.01
Stroop 1 26.20 393.00 13.00 273.00 -3.73 <0.01
Stroop 2 26.93 404.00 12.48 262.00 -4.08 <0.01
Stroop 3 25.70 385.50 13.36 280.50 -3.49 <0.01
Verbal fluency 24.70 370.50 14.07 295.50 -3.00 <0.01
Figural fluency 19.83 297.50 17.55 368.50 -0.65 0.51

Group A : Lower risk group of depression, BDI score lower than or equal to 70. Group B : Higher risk group of depression, BDI score

higher than 70. 1Q : Intelligence quotient

Table 7. Correlation analysis between executive intelligence test
scores and Beck Depression Inventory (BDI)

Correlation coefficient

with BDI P

EXIT

Executive IQ -0.369 0.03
Stroop 1 -0.518 <0.01
Stroop 2 -0.585 <0.01
Stroop 3 -0.521 <0.01
Verbal fluency -0.459 <0.01
Figural fluency 0.002 0.99

1Q : Intelligence quotient

A5t Sackeim 5] Aol A= -2 BHAke} o=
HARE v 8l s oS24 AlsolAl &5 24
A FA7E fFofehA WA S4E A= bl
M= F o 7] o3t Aol &
Ao A= - TollA AR 0101*3 5
3 As AAF A E7ERO5HA WA S Ao] 71E
T-eke] Apolxolet & 4= Qlrk
QJAHA] w|<=A) BhAtol| A BDI A4t AASE IS Al 217
7159 AshE Kol dlS 9 7R =53 i# ‘il A
u1;«H 7}x4 O QA k|&AF B BDI A7) Al
-7zt sREE O] Q& 7Hs/do] © %E}% Zlo|tt.
Homaifar 5272] ¢1toll A= QAR ¥&A) 3kat & SCID
RT%%FOHA ZIekE 2ExtelA] BDI AlA] 't 87%
4 =t 19%9) Eolw2 RS At B
BDI7} SCIDS} =& AAEE HolEri= o B uj 9
373 WAL BAboll A BDI A9 Al 8-Szt

ol

Al
Al
A]

o]l‘ o[[‘ olr

B S 7Hs o] Tk # 4 Ik 2 AoA s 18]
Fzol A AT Hlsto] F29-24of Fxfe] ulgo] ¢
B9k R0 2T 5 9lon, 29PN A T
of elig H7HE Ashatehs HOoR Qlste] nelgR] 914 7]
AP E A WEslE Ao 42 &
T S B AT S WA BAE AT E e

2 9 M It B Heht 7R 5e B o

304

& SA=ollA BDI A7t s

QA B4t BhAfof] iR At % ﬂ% Héfc} LZMW
BDIS} ko] 74 927}

9] AHAS v WS Silwinski

Olﬂ jQ
£
r?
45
j?i’

s ol
ol
o

Shxjo] e 92Tk oV Wi F 9% Hug
o] ofalA TR SH). 2 AN o4k F
o] 3% Aol Ft FR7 REs]o] o2 viAIF K=

B5toIT) A WA 7HEL AR WAl SAbs 3 WKL o
Aol B 2 Ao FHS IS APl 9
9IEF Alolch, Whiteside $79] G014 B 243 B
Abtk TR 0] =0 BlAto] A0 WAk oiykA]o] Hojx| = 3
Aol jsto] Z4-2 BBto] FHLS 71540] 922
23t ), HAf} A3Ho] £ 4] 21X 715l HEt Bt o
S Ughe 7Hs A e TefshE 4 gl

AT FARE A WA T xgﬂawﬁm o
of Wdste] HHE MM BAES thio 2 9
710l 7] WA 9| o] e mﬁug 7hE ol
Ae] F8%ol ik HoL, S W] FEwo
7 BB Aol Io & Tl iy
o) FZEE ] 913 PHOR BT 3
oA olige] i B9-E Hhere] A Aol

it s

¢

|

rl
izl rich

_1

lo Jﬁ o?l: 2 ©
E T
o 2 rh 2L o

ox _I°1' ox,

r
O

i
4

(Glasgow Coma Scale), o

I PO
"é Yo FEEE AeetA B7te Zart Sich
kel I 4% Bmsam A Al Slekel 5

o ox 12 )y fo

2,
ml mo of of

ke
o
ok
4>«
_}l_‘
&7
o
2
1 q
H



dE dd HEYM 223n 2X| 7|5EX 1 H Hwang, et al.

H1E 2 QoA At SAEES Bl o v
AF 2] BAAEA 7ol et B7HE s A2 A
a2 ALA A 7ol that AEe Bt Basiths 4
2 3w, 914 71 B AW olde] AEA
BDIE Al#gehel BDI 447} 7 248 5L 33
$-90re] FaFO2 Q1K) 7150 BRpe] He 71l H]sto] vt
A 24 7FsAo] 942 Aoleks a2 3 4 gick. BDI A
G2k B ZAE BAES Yo Fa5-240 et
Ao U o ol 3 AR AT ol A1
;_

of gt B7HE Al =M 2210 Q1A 7)ol et et
st J7p} 71sE Ao & AtsEch 8% BDI S]] e <l
A 71%52] BA W] Attt

o= —1—346]')\

1< Ao,

2 £

2 TN QA S BRI FBY 98100
o2t 37k el BDIE BAte) Q1A 75 Astek frofet
AURAG e, syt BolA Batel 21
7)ol vt 712 8] ol BDIE Aldsto] 20y 8
S Bk o2 ART ool YL HAT 4 9
Sck. % AT 24 Heyel Sagol o 371
WoPPY HEY FFEE THL, B WA 5
uhE Z4e) 34 754 sAelel AT UAE TR
o] Y& Ao2 ArErh
B4 B01 : oy b W 98H5 - A V)5 983

Conflicts of Interest
The authors have no financial conflicts of interest.

REFERENCES

1) CDC. gov [hompage on the Internet]. Atlanta: Centers for Disease Con-
trol and Prevention, USA [updated 2012 Feb 17; cited 2012 Jun 20].
Available from: http://www.cdc.gov/.

2) Silver JM, McAllister TW, Arciniegas DB. Depression and cognitive
complaints following mild traumatic brain injury. Am J Psychiatry
2009;166:653-661.

3) Oddy M, Coughlan T, Tyerman A, Jenkins D. Social adjustment after
closed head injury: a further follow-up seven years after injury. J Neu-
rol Neurosurg Psychiatry 1985;48:564-568.

4) Brooks N, McKinlay W, Symington C, Beattie A, Campsie L. Return to
work within the first seven years of severe head injury. Brain Inj 1987;
1:5-19.

5) Niemann H, Ruff RM, Kramer JH. An attempt towards differentiating
attentional deficits in traumatic brain injury. Neuropsychol Rev 1996;
6:11-46.

6) Richardson JTE. Clinical and neuropsychological aspects of closed
head injury. 2nd ed. Sussex: Psychology Press;2000. p.97-122.

7) Wiegner S, Donders J. Performance on the California Verbal Learning
Test after traumatic brain injury. J Clin Exp Neuropsychol 1999;

21:159-170.

8) Stuss DT, Ely P, Hugenholtz H, Richard MT, LaRochelle S, Poirier CA,
et al. Subtle neuropsychological deficits in patients with good recovery
after closed head injury. Neurosurgery 1985,17:41-47.

9) Brooks J, Fos LA, Greve KW, Hammond JS. Assessment of executive
function in patients with mild traumatic brain injury. J Trauma 1999;
46:159-163.

10) Ho MR, Bennett TL. Efficacy of neuropsychological rehabilitation for
mild-moderate traumatic brain injury. Arch Clin Neuropsychol 1997;
12:1-11.

11) Vaishnavi S, Rao V, Fann JR. Neuropsychiatric problems after traumat-
ic brain injury: unraveling the silent epidemic. Psychosomatics 2009;
50:198-205.

12) Rapoport MJ, McCullagh S, Streiner D, Feinstein A. The clinical sig-
nificance of major depression following mild traumatic brain injury.
Psychosomatics 2003;44:31-37.

13) Bombardier CH, Fann JR, Temkin NR, Esselman PC, Barber J, Dik-
men SS. Rates of major depressive disorder and clinical outcomes fol-
lowing traumatic brain injury. JAMA 2010;303:1938-1945.

14) Fisman M. Pseudodementia. Prog Neuropsychopharmacol Biol Psy-
chiatry 1985;9:481-484.

15) Rapoport MJ, McCullagh S, Shammi P, Feinstein A. Cognitive impair-
ment associated with major depression following mild and moderate
traumatic brain injury. J Neuropsychiatry Clin Neurosci 2005;17:61-65.

16) Scid4.org [homapage on the Internet]. New York: Biometrics Research
Department of Columbia University at NYSPI [updated 2011 Nov; cit-
ed 2012 Jun 20]. Available from: http://www.scid4.org/.

17) Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory
for measuring depression. Arch Gen Psychiatry 1961;4:561-571.

18) Han HM, Yeom TH, Shin YW, Kim KH, Yun DJ, Jung KJ. A standard-
ization study of Beck Depression Inventory in Korea. J Korean Neuro-
psychiatr Assoc 1986;25:487-500.

19) Rhee MK, Lee YH, Park SH, Sohn CH, Chung YC, Hong SK, et al. A
standardization study of Beck Depression Inventory 1 - Korean
version(K-BDI): reliability and factor analysis. Korean J Psychopathol
1995:4:77-95.

20) Wechsler D. Manual for the Wechsler Adult Intelligence Scale - Re-
vised. New York: The Psychological corporation;1981.

21) Yeum TH, Park YS, Oh KJ, Kim JK, Lee YH. Korean-Wechsler Adult
Intelligence Scale. Seoul: Korea Guidance;1992.

22) Kim HK. Rey-Kim Memory Test. Daegu: Neuropsychology Publishing
Company;1999. p.11-18.

23) Kim HK. Kims Frontal-Executive Neuropsychological Test: the guide.
Daegu: Neuropsychology Publishing Company;1999. p.21-62

24) Chamelian L, Feinstein A. The effect of major depression on subjective
and objective cognitive deficits in mild to moderate traumatic brain in-
jury. J Neuropsychiatry Clin Neurosci 2006;18:33-38.

25) Jorge RE, Robinson RG, Moser D, Tateno A, Crespo-Facorro B, Arndt
S. Major depression following traumatic brain injury. Arch Gen Psychi-
atry 2004;61:42-50.

26) Sackeim HA, Freeman J, McElhiney M, Coleman E, Prudic J, Devana-
nd DP. Effects of major depression on estimates of intelligence. J Clin
Exp Neuropsychol 1992;14:268-288.

27) Homaifar BY, Brenner LA, Gutierrez PM, Harwood JF, Thompson C,
Filley CM, et al. Sensitivity and specificity of the Beck Depression In-
ventory-II in persons with traumatic brain injury. Arch Phys Med Re-
habil 2009;90:652-656.

28) Sliwinski M, Gordon WA, Bogdany J. The Beck Depression Invento-
ry: is it a suitable measure of depression for individuals with traumatic
brain injury? J Head Trauma Rehabil 1998;13:40-46.

29) Whiteside DM, Galbreath J, Brown M, Turnbull J. Differential re-
sponse patterns on the Personality Assessment Inventory (PAI) in
compensation-seeking and non-compensation-seeking mild traumatic
brain injury patients. J Clin Exp Neuropsychol 2012:34:172-182.

www.knpa.orkr 305



