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Relations between Somatic Symptoms, Depression, Anxiety, and Cognitive
Function in Patients with Mild Traumatic Brain Injury

Myung Hun Kim, M.D.," Sang Woo Oh, Ph.D.," Seoung Ho Rho, M.D., Ph.D.* "

| ABSTRACT I

O bjectives : This study was aimed at evaluating the relationship between somatic symptoms, depression,

anxiety and cognitive function in the patients with Mild Traumatic Brain Injury(MTBI).

Methods : Thirty seven patients with MTBI were selected from those patients who had visited the Depart-
ment of Neuropsychiatry of Wonkwang University Hospital from 2003 to 2007. To assess and quantify the so-
matic symptoms, depression and anxiety, Personality Assessment Inventory(PAI) was used. Assessment of
cognitive function was carried out by using Korean Wechsler Adult Intelligence Scale(K—WAIS), Rey—Kim
Memory Test, and Kims Executive Function Test. The effects of somatic symptoms, depression, and anxiety
on the cognitive function were evaluated by Pearson correlation test.

Results : Somatic symptoms, depression, and anxiety, all showed inverse correlation to cognitive function.
Specifically, 1) an increase in somatic symptoms was associated with a decrease in attention, verbal short term
memory, verbal recall and recognition, and visual memory. 2) An increase in anxiety was associated with a
decrease in verbal recall and recognition. 3) An increase in depression was associated with a decrease in cog-
nitive function that requires high attention and verbal memory.

Conclusion : The patients with MTBI displayed diverse symptoms ranging from cognitive impairment to so-
matic symptoms, depression, and anxiety. Somatic and emotional symptoms were correlated with cognitive
function (especially executive function). Importantly, this study raises the possibility of treating the cognitive
impairment associated with MTBI by treating somatic symptoms, depression, and anxiety.

KEY WORDS : Mild traumatic brain injury - Cognitive function - Depression - Anxiety.
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Table 1. Demographic data and clinical characteri-

stics
MTBI(N=37)

Sex

Male 27(73%)

Female 10(27%)
Age (years, M*SD) 42.2+11.5
Education (years, M+SD) 10.6+ 2.5
Employment status (%)

Employed 33(89%)

Unemployed & Others(e.g., student) 4(11%)
Marital status (%)

Married 31(84%)

Not married (e.g., single, divorced, 6(16%)
Cause of injury (%)

Motor vehicle accident 19(51%)

Industrial accident 18(49%)
Duration after injury (months, M +SD) 18.38+38.4

O /\ZO

13.1, POI 94.6+10.12 19}
AFd 9 o)l

R, FDI 91.8+10.7, VCI99.1 =
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7.8+3.5, ADRG 7.5+4.3%2 ZZ7|9H} v H+t
3F 5 Btk A1z HA A3 Copy 11.5+2.1,
VIRL 9.6+2.6, VDRL 8.9+3.00% EF I 55
BAATHIHE 2).
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Fig. 2. Profiles of rey-kim memory test in patients with
mild traumatic brain injury. T1-T5 : trial 1-5 of
auditory verbal learning test, ADRL : auditory de-
layed recall, ADRG : auditory delayed recogni-
tion, VIRL : visual immediate recall, VDRL : visual

MTBI : mild traumatic brain injury delayed recall.
90
80.8
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55.8
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ICN INF NIM PIM SOM ANX ARD DEP MAN PAR SCZ BOR ANT ALC DRG AGG SUI STR NON RXR DOM WRM
Fig. 1. Profiles of personality assessment inventory full scales in patients with mild traumatic brain injury. ICN : incon-

sistency, INF @ infrequency, NIM : negative impression, PIM : positive impression, SOM : somatic complaints,
ANX : anxiety, ARD : anxiety-related disorder, DEP : depression, MAN : mania, PAR : paranoid, SCZ : schizo-
phrenia, BOR : borderline features, ANT : antisocial features, ALC : alcohol problems, DRG : drug problems,
AGG : aggression, SUI : suicide ideation, STR : stress, NON : nonsupport, RXR : treatment rejection, DOM :
dominance, WRM : warmth.
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Profiles of kims executive function test in patients
with mild traumatic brain injury. SL1—SL3 : level
1-3 of stroop test, INF : information, VF : verbal
fluency, PC : picture completion, DF : design flu-
ency, ADRL : auditory delayed recall, ADRG :
auditory delayed recognition.

Fig. 3.

2.0, 10.0+2.72 H F5=5 BRI o}, AlFrrageel
PC9} DF&= ZH2F 8.3+25, 8.2+3 4% HU} @& +5
ol9lal, 719Jed oM = ADRL 7.8+3.5, ADRG 7.5+

430% b sF FEoIUHH(IH 3).

4, INH FHI A5 AT

1) NHN TA% QAT AEE

SOM MQ(r=—-.550, p<.001), EIQ(r=-.370,
p=.024), T1(r=-.396, p=.015), ADRL(r=-.523,
p=.001), ADRG(r=—532, p=.001), VIRL (r=—432,
p=.008), VDRL (r=—.412, p=.011) Alo]e] f-<J3k &
A s HITh(aE 2-5).

1
zl]»—l—\_

2) S0 2R HHTH
ANX # &+ MQ(r=-.358, p=.030), ADRL (r=—

416, p=.010), ADRG(r=-.371, p=.024) Afele]
oI 4 ek RYITHIE 2-5).

Table 2. Correlations between scales of personality assessment inventory and major cognitive functions

Personality assessment inventory

Major cognitive functions

Mean SD
SOM ANX DEP FIQ MQ EIQ

SOM 81.1 12.8
ANX 75.1 13.8 640"
DEP 80.9 13.2 770" 761"
FIQ 93.9 10.6 -.178 ~.066 -.186
MQ 89.5 13.9 -.550" —.358* — 5427 6097
EIQ 79.2 20.9 —.370* -.273 —.416* 6277 5987
* 1 p<.05, T: p<.01. SOM : somatic complaints, ANX : anxiety, DEP : depression, FIQ : full inteligence quotient,

MQ : memory quotient, EIQ : executive inteligence quotient

Table 3. Correlations between scales of personality assessment inventory and korean wechsler adult inteligence

scale
Personality assessment inventory Korean-weschler adult intelligence scale
Mean b SOM ANX DEP VIQ PIQ FDI VCl POI
SOM 81.1 12.8
ANX 75.1 13.8 .640*
DEP 80.9 13.2 .770* .761*
VIQ 95.6 11.4 —.152 —.022 —.214
PIQ 92.1 10.5 —-.211 —.148 —.139 .700*
FDI 91.8 10.7 —.239 —-.176 —.273 .814~* .685*
VCI 99.1 13.1 —.042 .044 —.119 .947* .654* .665*
POI 94.6 10.1 —.200 —.097 —.111 .645* .942* .597* 571*
* 1 p<.01. SOM : somatic complaints, ANX : anxiety, DEP : depression, VIQ : verbal inteligence quotient, PIQ :

performance inteligence quotient, FDI
POI : perceptual organization index

: freedom from distractibility index, VCI

: verbal comprehension index,

— 199 —



Table 4. Correlations between scales of personality assessment inventory and rey-kim memory test

Personality assessment inventory

Rey-kim memory test

Mean SD Auditory verbal leaning test Complex figure test
SOM ANX DEP
1 ADRL  ADRG VIRL VDRL
SOM 811 128
ANX 751 138 640"
DEP 80.9  13.2 770" 761"
1 10.5 2.3 —.396* -.209 —.345*
ADRL 7.8 35  —.523" - .416* - 562" 583"
ADRG 75 43  -532" - .371* - 573" 6557 803"
VIRL 9.6 26  —.432" -.209 —.413* .331* 536" 511f
VDRL 8.9 30  —.412* -.236 -.299 248 4377 364 8417
* 1 p<.05, T: p<01. SOM : somatic complaints, ANX : anxiety, DEP : depression, T1 : trial 1 of auditory verbal

learning test, ADRL : auditory delayed recall, ADRG : auditory delayed recognition, VIRL : visual immediate re-

call, VDRL : visual delayed recall

Table 5. Correlations between scales of personality assessment inventory and kims executive function test

Personality
assessment inventory

Kims executive function test

Mean SD Stroop
SOM  ANX DEP INN VF PC DF ADRL ADRG
st1  sL2  sL3
SOM 811 128
ANX 751 138  .6407
DEP 809 132 .7707 761"
sL1 82 45 -.333* -—.194 —.250
sL2 76 47 -.286 -—.159 —.237 .897'
sL3 6.2 54 -—.204 —.207 —.339% 7747 8547
INF 92 20 -.167 094  —.111 441" 4447 204
VF 99 27 -.050 -.067 -.169 5197 4507 .347* 4217
PC 83 25 -.321 -.217 -.258 4537 4557 5067 5537 346+
DF 82 34 -.258 -—.106 -—.136 .465'" .526" .413* 242 5347 .337*
ADRL 7.8 35 -.5237 —a16+ -.562"7 4337 330~ .321 4317 .413* 4557 375+
ADRG 75 42 -5327 -371+ -5737 5057 .381* 4447 4217 365¢ 5437 395+ 803"
* 1 p<.05, T: p<.01. SOM : somatic complaints, ANX : anxiety, DEP : depression, SL1-SL3 : level 1—3 of stroop test,
INF @ information, VF : verbal fluency, PC : picture completion, DF : design fluency, ADRL : auditory delayed

recall, ADRG : auditory delayed recognition

3) £21 AT A Al AT FAES e ® AAF, gA

DEP #T+ MQGr=-.542, p=.001), EIQ(r=—.416, & 34 AA7)s & H7F6ka o5 Aol A3t
p=.010), T1(r=-.345, p=.036), ADRL(r=—562,  #|= Lo} 14} 3}tk

p<.001), ADRG(r=—.573, p<.001), VIRL (r=—.413, 9= A9 TBIE F2 wBAly, F2, %9, &5 1

p=.011), SL3(r=-.339, p=.040) Zx Aolo] F2dt  AFx= Mg Fo] FApo|| ool uhaeta, T dFe
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