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The Effect of Premorbid Demographic Factors
on the Recovery of Neurocognitive Function in
Traumatic Brain Injury Patients
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Objective : Premarbid demographic backgrounds of injured individuals are likely to reflect more accurately the status of patients with traumatic
brian injury {TBY than clinical factors. However, the concrete study about the relationship between the demographic factors and neurocognitive
function in TBI patients has not been reported. The object of this study was to evaluate the effect of premorbid demographic factors on the
recovery of neurocognitive function following TBL.

Methods : From July 1998 to February 2007, 293 patients {male: 228, female: 65) with a history of head injury, who had recovered from the acute
phase, were selected from our hospital to include in this study. We analyzed the effect of premorbid demographic factors including age, sex,
educational fevel and occupation on the recovery of neurocognitive function in each TBI subgroup as defined by Glasgow Coma Scale {GCS)
score. Intelligence and memory are companents of neurocognitive function, and the Korean Wechsler Intelligence Scale (K-WAIS) and the Korean
memory assessment scale (K-MAS) were usad in this study. The results were considered significant at p<0.05.

Results : The higher level of education was a good prognostic factor for intelligence regardless of GCS score and younger age group showed a
better result for memory with an exception of severe TBI group. In the severe TBI group, the meaningful effect of demographic factors was not
noted by the cause of influence of severe brain injury.

Conclusion : The demographic factors used in this study may be helpful for predicting the precise prognosis and developing an appropriate

rehabilitation program for TBI patients.

KEY WORDS : Traumatic brain injury - Premorbid demographic factors -

Prognosis.

INTRODUCTION

The outcome following traumatic brain injury (TBI} is
dependent not only on clinical facrors, but also on pre-
morbid demographic factors of the injured individ-
uals'>7??. Clinical factors include all physical examination
elements, the severity of the injury (initial GCS, duration
of post-traumatic amnesia {PTA) and computer tomo-
graphic (CT) scan pathology), while premorbid dem-
ographic factors include age, gender, educational periods,
occupation and premorbid intelligence®'”*®,

Early studies reported an association berween clinical
factors and an outcome in TBI patients>***'*'¥_ These
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studies used early statistical methods and the independence
model along with a large brain trauma database to identify
combinations of acute clinical elements that are associated
with patients’ general outcomes™**'*?", These clinical
elements included pupillary reactivity, spontaneous and
reflex eye movements, age at onset and duration of coma.
The outcome was measured using the Glasgow Outcome
Scale (GOS)*'?, Acute clinical elements have previously
been related to morbidity, mortality and prediction of early
disability. In particular, PTA after TBI was regarded as an
important factor for accurate outcome prediction®,
Recently, several authors have reported that these clinical
factors are limited for a precious description of TBI pati-
ents, and premorbid demographic backgrounds of injured
individuals are likely to reflect more accurately the status of
patients with TBI*”. Some studies have indicated that the
higher level of education is related to a better outcome, but
age and race are less important factors related to outco-
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mel3,17)

. Other authors have reported that sexual dysmo-
rphism may play an important role in outcome following
TBI**. The mechanism by which gender may influence
the outcome following TBI is not yet clear.

With respect to the outcome following TBI from neuro-
cognitive function, the concrete study about the relation-
ship between the demographic factors and neurocognitive
function in TBI patients has not been clearly verified. In
this study, we explored premorbid demographic factors that
may have influenced the recovery of neurocognitive
function in TBI patents.

MATERIALS AND METHODS

Patient population
Approval for retrospective chart reviews was obtained from

Table 1. Demographic Data

our hospital where this study included the data from 1998
to February 2007. The 293 patients were selected from
both hospitalized and outpatient referrals (hospitalized
268, outpatient 25; male 228, female 65) on the basis of
the following criteria : 1) age between 18 and 60 years; 2)
patients with a history of head injury (due to a traffic acc-
ident, an industrial accident or other causes) who had
recovered from the acute clinical phase; 3) the absence of
documented hypoxia; 4) the absence of prior or subse-
quent head trauma resulting in a neurological condition or
psychiatric illness, or a history of alcohol or substance
abuse; 5) the absence of a premorbid intellectual defi-
ciency; 6) the absence of prior chronic illness over the past
six months that had an influence on activity; and 7)
adequate cooperation with testing. Participants who met
the criteria for probable or definite malingered neuroc-
ognitive dysfunction were excluded.

Groups (%)

Premorbid demographic characte-

Voricoles  TMBI(h=124) MOl (n=54) _SBi(n=115)  otdl (%) ristics of the TBI sample groups are
Age presented in Table 1. The TBI sam-
Below 29 years 21(169) 12(22.2) 25(21.7) 58 (19.8) ple (n=293) was predominantly male
30-39 vears 16(12.9) 7(13.0) 24 (20.9) 47 (16.0) (77.8%) with a mean age of 43.76+
40-49 years 38 (30.6) 14 (25.9) 31(27.0) 83 (28.3) :
5059 years 26 (21.0) 12 (22.2) 24 (20.9) 62 (21.2) 13.72 years, an average educational
Above 60 years 23 (18.6) 9(16.7) 1©5) 43 (14.7) level of 9.85+4.21 years, and the
Mean + 5D (years) 4570+13.44 4401+1480 44561324 4376+1372  percentage of married participants at
Gender 71.3%, and incidence of residence in
Male 95 (76.6) 42 (77.8) 91 (79.1) 228 (77.8) an urban area at 79.5%. Occupatio—
Milerrri:;lee 29(234) 12(222) 24 (209) 65 (22.2) nal status at the time of injury was as
Married 94 (75.8) 38 (70.4) 77 (67.0) 209 (71.3) follows : unsl.ﬂlled laborer/farmer
Unmarried 24 (19.4) 13 (24.1) 33 (28.7) 70 (23.9) (54.6%), clerical worker (23.2%),
Bereavement 2(1.6) 0(0.0) 4(3.5) 6(2.1) none (17.1%), and merchant (5.1%).
Divorce 4(32) 3(5.6) 1(09) 8(27) The average premorbid intelligence
Ed;cc‘rioncl periods 0323 o 52) 12079 o1 G11) estimates were as follows : verbal inte-
one . . . . .
1-6 years (elementary school) 18 (14.5) 10(18.5) 12 (10.4) sy  |ligence (100.52:+ 1?.07), perfo-
7-9 years (middle school) 43 (34.7) 16 (29.6) 52 (45.3) 111 (37.9) rmance intelligence (99.90+£9.16)
Above 10 years 23(18.5) 9(16.7) 19 (16.5) 51{17.3) and full-scale intelligence (100.27 &
(above high school) 10.27).
Mean =D (years) 9.74+4.21 9214462 10264400  9.85t421 Clinical characteristics of the TBI
Oceupation sample groups are presented in Table
None 27 (21.8) 6(11.1) 17 (14.8) 50(17.1) 2. The causes of TBI were traffic
Unskilled laborer/ffarmer 68 (54.8) 33 (61.1) 59 (51.3) 160 (54.6) . .
Merchant 9(7.3) 10.9) 5(4.3) 16 (5.1) accident as a pedestrian (49.5%), traffic
Cletical worker 20 (16.1) 14(25.9) 34 (29.6) 68 (23.2) accident in a car (29.0%), industry
Place of residence calamity (11.9%), violence (3.8%),
Urban 104 (83.9) 40 (74.1) 89 (77.4) 233 (79.5) self inﬂicting injury (2.7%) and oth-
erel:]?glrbid Inteligence 20060 14259) 26 (22.6) 60 {20.9) ers (3.1%). The types of head trauma
Estimates (Mean * SD) were brain hemorrhage (41.6%),
Verbal Intelligence 100.87+10.15 99.09+10.33 100.81+9.88 100521007  brain contusion (22.2%), brain conc-
Performance Inteligence  100.38£9.45  98.63%9.10  99.98+889  9990%9.16 ussion (12.3%), skull fracture (8.5%),
Full Scale Intelligence 100761039 98941048 100.62£10.07 100271027  axonal injury (7.2%), pneumoenc-

MTBI : mild fraumatic brain injury (TBI) group, MOTBI : moderate TBI group, STBI : severe TBI group, $D :

standard deviation

ephalus (1.7%) and others (6.5%).

296



Incidence of loss of consciousness
from the accident was 67.9%, and the
incidence of hospitalization following
the trauma was 91.5%.

Procedure

The patients were divided into three
subgroups based on the GCS score at
the accident scene or upon initial
examination following hospital
arrival. The subgroups included mild
TBI (GCS score 13-15), moderate
TBI (GCS score 9-12) and severe TBI
(GCS score 3-8) and assessed the
relationship between neurocognitive
function and demographic factors
including age, gender, educational
levels, and occupation using the
Korean Wechsler Intelligence Scale
(K-WAIS) and the Korean Memory
Assessment Scale (K-MAS). The K-
WAIS and the K-MAS were admin-
istered in a standardized manner as
part of a neurocognitive evaluation.
Testing was performed only when
participants were medically stable and
could recall meaningful information.
On average, testing was assessed at
23.92+34.43 months after injury,
and the assessment was performed
with a review of documentation, a
clinical interview and cognitive test-
ing. Participants were given a routine
warning that the tests were designed
to ascertain whether they were faking
or exaggerating, that cognitive imp-
airment would be administered, and
that evidence of inadequare effort
would be reported.

K-WAIS

The K-WAIS is a Korean version of
the Wechsler Adult Intelligence Scale-
Revised (WAIS-R), and it is an intell-
igence test battery consisting of six
verbal subsets and five performance
subsets that assess three general areas
of intelligence quotients : verbal intell-
igence quotients, performance intelli-
gence quotients and full-scale inte-

Neurocognitive Function in Traumatic Brain Injury Patients | IC Jeon, et al.
Table 2, Clinical Data
) Groups (%) o
variables B (n=124)  WIOTB (=54 Sin=1ig) 0 %l
Cause of head frauma
Traffic accident in car 32 (25.8) 13 (24.1) 40 {34.8) 85 (29.0}
Traffic accident on pedestian 52 (41.9) 35 (64.8) 58 {50.4) 145 (49.5)
Indlusfry catamity 16 (12.9) 5{(9.3) 14 {12.2) 35(11.9)
Viclence 10(8.1) 0{0.0) 1(0.9) 11(3.8)
Seff inflicting injury 5(4.0) 1(1.8) 2{1.7) 8(2.7)
Others 9 (7.3} 0(0.0) 01{0.0) 9(3.1)
Mcin type of head trauma
Brain contusion 22(17.7) 11 (20.4) 32{27.8) 65 (22.2)
Skull fracture 12(9.7) 5(9.2) 8 (6.9} 25 (8.5)
Brain hemornhage 43 (34.7} 21 (38.9) 58 (50.4) 122 (41.6)
Brain concussion 27 (21.8) 5(9.2) 4(3.5) 36 (12.3)
Axonal injury 4(3.2) 8(14.8) 9 (7.8} 21(7.2)
Pneumoencephalus 3(2.4) 101.9) 109 5(1.7)
Others 13 (10.5) 3(5.6) 3{2.6) 19 (6.5)
Loss of consciousness
Absent 94 (75.8) 0(0.0) 0.0} 94 (32.1)
Present 30(24.2) 54 {100.0} 115 {100.0) 199 (67.9)
Hospitalization
Yes 100 (80.6) 53 (98.1) 115 (100.0) 268 (91.5)
No 24 (19.4) 1(1.9) 000 25 (8.5)
Time of assessment
following head frauma
Below 6 months 38 (30.7) 9(16.7) 17 (14.8) 64 (21.8)
7-12 months 36 (29.0) 2} {38.8) 38 {33.0) 95 (32.4)
13~24 months 23 (18.5} 9(16.7) 23 (20.0) 55 (18.8}
Above 25 months 27 (21.8) 15 (27.8) 37 (32.2) 79 (27.0)
Mean £3SD (months) 222713598 23.52%38.09 2589%3093 239213443

MBI -

Table 3. Age and Intelligence

mild fraumatic brain njury (TBY) group, MOTE!
standard deviation

moderate T8I group, STB! @

severe T8I group, SD @

. Groups (mean 8D}
variables MBI (n=124) MOTB! (n=54) ST8 (n=115)
Verbal intelligence
Below 29 years (n=58} 90.56118.26 90.75+13.03 74.71+£16.85
3039 vears in=47) 99.50% 14,78 815712072 90.41+16.52
40-49 years {n=83) 892.88114.96 89.08+18.00 83.81+14.75
50~59 years (n=62) 92.90+13.06 90.44+14.60 89.691+13.51
Above 60 years (n=43) 89.25+11.52 88.33+11.41 93.00%16.55
pvaolue 0.225 0.790 0.013
Performance Infelligence
Below 29 years (n=58) 91.94%18.70 94,00+ 13.01 71.62%£15.11
30-39 years (n=47) 89.86114.94 831412093 86,00£16.23
40-49 years (n=83) 874111144 89.23+12.71 81.44+t11.34
50—59 years {(n=62) 87.621+12.38 89.67116.23 88.63110.84
Above 60 years (n=43) 85.0010.64 87.8311048 87.60%£14.12
p value 0.220 0.428 0.009
Full Scale Inteligence
Below 29 years (n=58) 90.39+18.99 91.50%£12.89 71.62%1584
30-39 years (n=47) 95.25%14.93 85,29 +22.32 87.95%15.97
4049 vears (n=83) 88.16113.14 88.62+1557 82.07+£1318
50-59 years {(n=62) 00.33+12.23 90.00+15.68 89.00+12.25
Above 60 years (n=43) 86.83%£11.12 87.67+t11.27 90,20 15.64
pvalue 0.395 0.785 0.003

MTBI
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lligence quotients.

K-MAS

The K-MAS is a Korean version of the Memory Assess-
ment Scale (MAS) is a memory test battery made up of 12
subsets that assess four general areas of memory function :
immediate memory scale, verbal memory scale, visual
memory scale and global memory scale.

Premorbid Intelligence Estimates

Premorbid intelligence estimates consider the differences
between premorbid and postmorbid intelligences. The pre-
morbid intelligence estimates can be measured by the stand-
ardized K-WAIS sarnple according to age and education.
This sample comprises three subtypes : verbal intelligence

quotients, performance intelligence quotients and full-scale
intelligence quotients. We measured premorbid intelligences
in three subgroups : the mild TBI group, the moderate TBI
group and the severe TBI group.

Statistics

Data analysis was performed using SPSS Version 12.0.
Descriptive statistics were obtained to determine the demo-
graphic variables’ influence on the recovery of intelligence
and memory function following TBI. One-way analysis of
variances (ANOVAs) and t-test were conducted to assess
the overall differences between demographic variables and
the result of the K-WAIS or the K-MAS in each TBI subg-
roup. The results were considered significant at p<0.05.

Table 4. Gender and Intefligence RESULTS
Variobles Groups (mean:8D)
MTB} (ﬂ=1 24) MOTBI (h=54) STBI (ﬂ=] ]5} |nte||igence

Verbal Inteligence The assessment of intelligence was
Male {n=228) 92.49+14.19 88.19+14,03 86.08 %1558 N
Female (n=65) 90.33%17.86 89.90+21.11 80.16+19.30 performed with the three subtypes of
o value 0.833 0.921 0.052 K-WAIS including verbal intelligence,

Performance Inteligence performance intelligence and full-scale
Male (n=228) 88.42+13.63 88.84£13.82 83.47%1391 intelligence. The effects of age, gender,
Female {(n=65) 88.24+13.79 91.70£17.30 75.84%£16.45 educational period and occupation for
pvaiue 0.612 0.856 0.016 . . .

Full Scale Inteligence the above intelligence subtypes in each
Male (n=228) 90.32+13.64 88.68%13.96 84.36+14.50 TBI subgroup were analyzed and are
Female (n=65) 88.86116.,58 90.20£19.70 76.63%18.87 presented in Tables 3-6.

o value 0.967 0.993 0.013 There were no statistically signifi-

p value ; between gender and sublybe inteligence in TB subgroups (p<0.05).MTB! : mild traurmatic brain
injury (TBI) group, MOTBI : moderate T8I group, STBI : severe TBI group, SD : standard deviation

cant differences on any of the subty-
pes of intelligence among the different
age groups in the mild and moderate

Table 5. Educational periods and Intelligence

h=124)

Verbal Inteligence

None {n=91) 87.67£11.12 80.57+1258
1-6 years (n=40) 94.63112.98 91.78+£6.08
7-9 years (n=111) 91.54+15.48 85.331+15.46
Above 10 years (n=51)} 97.94£19.40 103.11+17.22
pvalue 0.002 0.001
Performance Inteligence
None (n=91) 84,47 £10.75 82.00+11.40
1-6 years (n=40) 87.31+10.36 92.67+11.26
7-9 years (n=111) 90.91+£13.85 87.93%17.56
Above 10 years (n=51} 90.94+18.48 100.33*+8.94
pvalue 0.026 0.004
Full Scaie Inteligence
None (n=91) 85.77+£10.46 80.43+12.02
1-6 years (n=40) 91.13£11.95 92.00+8.17
7-9 years (n=111) 90.74+14.43 85.67 £16.81
Above 10 years (n=51} 94.67£19.54 104.89£8.70
pvalue 0.005 0.001

TBI subgroups, whereas there were
statistically significant differences for
all intelligence subtypes among age

83.24%13.71 '
75.67 £12.36 groups in the severe TBI subgroup
81.96+17.29 (Table 3).
97.17%12.86 There were statistically significant
0.001 differences in performance and full-
82.05%14.37 scale mfelllgence among the gender
80.67+12.13 groups in the severe TBI subgroup,
79.04+15.47 whereas there were no statistically
89.33%12.05 significant differences of any of the
0.025 subtypes of intelligence among the
gender groups in the mild and mod-
A TBI Furth bal
76171013 erate TBI groups. Furthermore, ver
70.85%16.47 intelligence was not significantly diffe-
93.56£11.99 rent among the gender groups in the
0.001 severe TBI subgroup (Table 4).

P value : between educational periods and sublype inteligence in T8I subgroups (o<0,05). MIBI :mild
traumatic brain injury (TBI} group, MOTB! : moderate TBf group, STBI : severe TBI group, SD : standard

deviation

There were statistically significant

differences in all three subtypes of inte-
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ligence according to educational peri-
ods in all TBI subgroups (Table 5).

There were no statistically significant
differences of any of the subtypes of
intelligence according to occupation in
any of the TBI subgroups, except
verbal intelligence in the mild TBI
group (Table 6).

Memory

Memory was assessed using four
subtypes of K-MAS : immediate
memory scale, verbal memory scale,
visual memory scale and global
memory scale. The effects of age,
gender, educational periods and oc-
cupation on these four aspects of
memory subtypes were analyzed in
each TBI subgroup and are presented
in Tables 7-10.

There were statistically significant

Neurocognitive Function in Traumatic Brain Injury Patients | IC Jeon, et al.

Table 6. Occupation and Intelligence

Varicbles

Groups (mean £5D)

MTBI (n=124) MOTBI {n=54) STBI {n=115)
Verbal inteligence
None (n=50) 99.52%16.05 75.60%13.96 85.79£17.60
Unskilled laborer/ 88.50+13.12 87.39+13.23 821811669
farmer (n=160)
Merchant (n=15) 92.33113.62 100.00£0.00 85.00+18.99
Clerical worker (n=68) 92.56116.55 95.156%18.36 88.64115.36
p vaiue 0.043 0.064 0.239
Performance Intelligence
None (n=50) 93.39+14.05 76.60119.33 80.64115.44
Unskilled laborer/ 85.77%12.46 90.43+13.28 82.47+14.73
farmer (n=160)
Merchant (n=15) 88.67% 6.09 94.0010.00 73.50+23.98
Clerical worker (n=68) 89.44%16.64 91.92+14.21 82.75%13.31
p value 0.313 0.143 0.772
Full Scale Intelligence
None (n=50) 96,87 £14.97 744011641 81.79£16.89
Unskilled iaborer/ 86.75112.37 89.21113.15 81.58+16.03
farmer (n=160)
Merchant (n=15) 90.33+10.39 97.00+0,00 79.25121.69
Clerical worker (n=68) 60.5617.05 935411678 856111421
p vaiue 0.085 0.072 0411

p vaiue | between occupation and subtype inteligence in TBI subgroups {p<0.08), MTB! : mild froumnatic

differences between SUthPCS of mem-  brain injury (T8 group, MOTB! : moderate TB! group, 5TBI : severe TBl group, 5D : standard deviation

ory according to age in the mild and

N Table 7. Age and Memory
moderate TBI subgroups, except for

) Groups {mean* $D)
verbal intelligence in the mild TBI Variobles MITBI (n=107) MOTBI (n=50) STBI (n=94)
group. There were no statistically sig-  Immediate memory scale
nificant differences in any subtype of Below 29 yea;s (n=?4) 89.81+20.81 %.50?18.05 ?8.57::; 18.44
. . . 30—39 vears (n=46 93.44%23.57 748611528 83.13£18.86
memory according to age in the severe 40-49 years (n=79) 81.47+18.33 77.14+18.49 75.52+17.74
TBI group (Table 7). o 50-59 vears (n=48) 79.77£15.48 76001213 75.56%16.85
There were no statistically signifi- Above 60 years (n=24) 85.67+18.51 73.00+13.89 85.40+26.16
cant differences in subtypes of mem- o value 0.131 0.009 0.513
ory according to gender groups in any ~ Verbal memory scale
TBI subgroup with the cxception of Below 29 years (n=54) 921012391 92,50+ 14.74 71.76+15.37
verbal and global memory in the mild 30-39 years (n=46) 80.94 %1651 75.29%17.68 737811429
40-49 years {n=79) 73.72214.71 7493+17.00 67.41+12.75
TBI subgroup (Table 8). 50-59 years (n=48) 73.50%15.78 74401415 71.63£15.90
Furthermore, there were no statis- Above 60 years (n=24) 75.75%13.04 74.14%12.39 84.20+23.27
tically significant differences of any o value 0.002 0.027 0.183
memory subtype according to educa- ViSUBO I|meg;ow scqie 54) 88.81420.63 103.9214.73 80.95%21.11
" . N . elow years (n= . e 5 B x . . x .
tional period or occupation in any TBI 30-39 years (n=46) 90.00+23.87 85.57 +27.25 78.39£19.55
subgroup (Table 9, 10). 40-49 years (n=79) 76.72%£15.27 76.43%18.35 73.21119.37
50—59 vears (n=48) 80.59+16.30 78.90%15.41 75.38+17.85
DISCUSSION Above 60 years {n=24) 78.50+14.52 87.43%13.55 82.80%17.73
pvalue 0.050 3.004 0.624
Many authors have reported that Global memory scale
the premorbid demographic back- Below 29 years (n=54) 86.76%22.86 96.581+14.41 731911839
’ ate o 30-39 years (n=46) 82.81£19.78 78.86122.15 72.26%16.33
grounds of a traumaric brain-injured 40-49 years (N=79) 70.17+£14.07 72361471 67.00+13.80
individual are likely to accurately ref- 50-59 years (n=48) 73.14116.42 72.90+13.51 70.314£15.70
lect the status of patients with TBI. Above 60 years (n=24} 74.25+12.65 7757 947 80.60£23.23
Outcomes following TBI were deter- p value 0.006 0.002 0413

p value ; between age and subtype memory in T8l subgroups (p<0.05). MTBI : mild traumatic brain injury

mined by evaluatmg the neurocogn- (TB1} group, MOTBI : moderate TBI group, STBI : severe T8I group, SD ! standard deviation
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itive function of patients, and we investigated the effect of
pre-morbid demographic factors on the recovery of neuroc-
ognitive function. Intelligence and memory of the neuro-
cognitive function were assessed using K-WAIS and K-
MAS, respectively, in light of the fact that several authors
have reported a significant “dose response” relationship

Table 8. Gender and Memory

between TBI severity and intelligence-memory discrep-
ancies'?. We analyzed these outcomes with intelligence and
memory divided them into subtypes.

Cognitive intelligence and memory reserves are consistent
with the prevailing clinical assumption that greater pre-
morbid intellectual functioning is related to better outcome

following TBI'V. This theory suggests

Groups (Mean & §

thar higher education level and intel-

Variables

& (nf-;94 ligence may preserve functional capa-

MBI (n=107) MOTBI (n=50) et _
Immediate memory scale city regardless of injury or disease
Male {n=198) 84,97 £19.50 79.721£16.91 78.95119.09 SCVCI'ity“).
Female {(n=53) 85.17£19.9 84.001£22.22 77.21 1591 Some studies have demonstrated that
p value 0.966 0.493 0.716 T .

Verbal memory scale individuals with fewer years of
Male (n=198) 76.42+17.80 77.59+16.58 71.41£14.70 education may be more vulnerable to
Female (n=53) 88.52118.45 83.911£16.89 721111692 the functional impact of TBI on
pvalue 0.018 0272 0.859 intelligence quotient (IQ) outcome,

Visual memory scale dl £ the ini .

Male (n=198) 81.21%18.47 87.18120.25 77.67%19.26 regardiess of the injury severity of
Female (n=53) 85.22+18.71 83.36+20.98 74.79£2014 degree of structural brain damage™".
p value 0.361 0.586 0.566 Verbal fluency tasks are considered

Global m(emory )300'9 to be amongst the most sensitive ind-
Male (n=198 74.31£17.63 794911696 71.11£1572 . £ - 3,19)

$ rebral dysfunction®"”. Pre-
Female (n=53) 83.96118.83 81.46%19.84 70.37+£19.16 1c.ators ot cete o4 T
p value 0.024 0745 0.862 vious research has noted that indivi-

p value : between gender and subtype memory in TBI subgroups (0<0.05). MTBI @ mild fraumatic brain
injury (TBI) group, MOTBI : moderate TBI group, STB! :severe TBI group, SD ! standard deviation

Table 9. Educational periods and Memory

duals with above average 1Qs who
have sustained brain impairment obt-

ain higher verbal fluency scores than
D)

Groups (Mean £ 8D)

do below-average control subjects

Variables B h=T07) VOB =50 T8I (heod) Despite hav%ng 'su.stajned a brail.l inj-

Immediate memorty scale ury, many individuals with higher
None (n=71) 84.30%16.41 73.19£15.80 81.1819.86 verbal intelligence scores have better
16 years (n=33) 87.25+17.89 77.00% 9.59 75.57 +20.50 brain function than do individuals
7-9 years (n=99) 86.70%22.42 86.53 £23.02 78.23%18.37 with lower verbal intelligence”. Edu-
Above 10 years (n=48) 81.48£20.33 88.22£15.47 77.56+17.14 cation has consistently been shown to
p value 0.752 0.093 0.878 .

Verbal memory scale influence on verbal performance,
None (n=71) 75.18414.29 71.63%11.21 72.18+17.22 while the impacts of gender and age
1-6 years {n=33) 80.44+17.36 81.10£16.07 71.14+18.54 have been less clear®*”.

7-9 years (h=99) 80.86+20.78 83.33+19.65 73.04+£14.34 This report describes the relationship
Above 10 years (n=48) 78.52 20,50 82.44%14.88 67.06£13.07 between these premorbid demogr-

Visu%l\/;“;?norv scale 0.605 0198 0.558 aphic factors and neurocognitive out-
None (n=71) 80.58%16.73 7956%13.73 78.00%16.18 come following TBI. The neuroc-
1-6 years (n=33) 78.13%14.91 84.70+20.48 69.14%14.14 ognitive outcome was evaluated via
7-9 years (n=99) 86.89£21.20 93.47£22.13 76.74121.69 intelligence and memory assessments
Above 10 years (n=48) 78.95+18.26 88.33%25.22 79.94+18.66 that included each subtype (intellig-

Gloi:?::zmory scale 0.258 0.289 0.658 ence: verbal, performanf:e and full-
None(n=71) 73.48+15.81 71.56+11.05 71.73+16.34 scale, memory : immediate, verbal,
1-6 years (n=33) 75.44%16.67 80.00%17.41 68.14%16.18 visual and global). Subgroups with
7-9 years (n=99) 79.73+2094 86.53 £20.69 71.98%17.60 mild TBI, moderate TBI and severe
Above 10 years (n=48) 75.76+18.18 83.67%17.46 68.44113.79 TBI that were divided according to
pvalue 0.549 0.096 0.839

p value : between educational periods and sublype memory in TBI subgroups (0<0.05). MBI @ mild
traumnatic brain injury (TBI) group, MOTBI @ moderate TBI group, STBI : severe TBI group, SD : standard

deviation

GCS were compared according to the
influence of pre-morbid factors (inclu-
ding age, gender, educational periods
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and occupation) on neurocognitive
function. In the severe TBI group,

Neurocognitive Function in Traumatic Brain Injury Patients ! I1C Jeon, et al.

Table 10. Occupation and Memory

Groups (Mean £ 5D)

despite each demographic factor’s : Vor:btles | MIB| (n=107) MOTBI (n=50} STBI {(n=94)
. L N mmediate memory scale
effect, the severity of injury (GCS) None (n=42) 87.09£20.40 86.20%26.92 81.20+17.65
was the predominant prognostic factor. Unskiled laborer/ 84.81£17 67 80.06%16.83 80.71£19.11
In other words, for the patients that are farmer (n=138
initially more severely injured, neu- Merchant (n=11) 78.33%1657 72.00%£0.00 742524 8)
rocognitive outcomes (intelligence and Clerical worker {n=60) 852612492 80.66118.05 742511674
memory) do not tend to be affected by pvalue 0812 0873 0.444
demographic factors. Verbal memory scale
- 5 None (n=42) 81.17£21.86 81.00%26.59 77.71%13.51
Educational level was an important Unskilied laborer/ 7651 £16.46 78.13+14.87 72.81£16.88
prognostic factor for all subtypes of farmer (n=138)
inteﬂigence regardless ()f the Severity of Merchant (n=11) 84.50122.28 92.00+0.00 75501112
TBIL In particular, patients with more Clerical worker (n=60) 80.05%£18.45 792311816 65,75£11.20
than 10 years of educational period R value 0586 0.866 0.066
A . . Visual memory scale
had higher intelligence than other None (n=42) 81.52+19.84 88.00+32.76 86.36+17.98
patients. However, we could not expl- Unskiled laborer/ 82.39%16.83 858111894 77.17£19.08
ain the appropriate cause of the other tarmer (n=138)
outcomes with statistical significance Merchant (n=11) 73.50%21.82 113.00£0.00 71.00£14.49
in inteﬂigence, which is thought 10 be Clerical worker (n=60}) 84.47+21.44 84.92118.91 73.18£20.32
influenced by the severity of TBI or pvalue 0655 0817 0192
Global memory scale
unknown other factors. As for mem- None (n=42) 78.39+20.58 82.60127.39 79.00+15.74
ory outcome, being ina younger age Unskilled laborer/ 74.86%16.82 79.00£176.45 7225%17.67
group tended to be a better prognostic farmer (n=138)
factor for all subtypes of memory in Merchant (n=1 :) ) 75.83121.66 103A00f Ogi 28.1223:{;7.5;1
. ye Clericol worker (n=60 78.84%19.52 79.31x16. 511 %13.26
the mild and moderate TBI groups. pvale 0.797 0.591 0,058

We believe that the decrease of mem-

ory function as a consequence of aging
is a causative factor for this finding.
The female group with mild TBI presented better verbal
and global memory function following TBI than the male
group. Several authors have suggested that female
hormones may have a neuroprotective effect and that these
may be associated with females’ tendency to have better
memory function®. In the severe TBI group, demographic
factors had no effect on the recovery of neurocognitive
function due to the dominant influence of severe brain

injury.
CONCLUSION

A higher educational level in the intelligence and being in
a young age group in the memory are found to be good
prognostic factors for the recovery of neurocognitive func-
tion following TBI. We speculate that the outcome of TBI
is associated with the recovery of neurocognitive function
following TBI, and consideration of the aforementioned
prognostic premorbid demographic factors may be helpful
for the prediction of precise prognosis and the application
of appropriate rehabilitative programs in TBI patients.
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p value : between occupation and subtype memory in TBI subgroups (p<0.05). MBI : mild fraumatic
brain injury (TB group, MOTBE : moderate TBI group, STB : severe T8I group, SD : standard deviation
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