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Influence of Age, Gender, and Severity on Recovery of Patients
with Brain Injury

Oh, Hyun Soo - Seo, Wha Sook

Professor, Department of Nursing, Inha University, Incheon, Korea

Purpose: This study was conducted to investigate the individual and cross influences of age, gender, and severity on
recovery of patients with brain injury. Methods: For the purpose of the study, traumatic or spontaneous brain injury patients
admitted to the intensive care unit (ICU) were conveniently selected. The data regarding outcomes were collected 3
months after admission. Results: Individual influences of the study variables on patients’ recovery were significant,
except for gender. But while the individual influence of gender on recovery was not significant, cross influence of gender
and age was significant, but only for the sub-dimension of ‘arousalbility and awareness’. The study results also showed
that 3-way cross influence of gender, age, and severity was only significant on the sub-dimension of ‘arousalbility and
awareness’. Conclusion: The sub-dimension of recovery cross influenced by the demographic factors of gender and
age, and severity was ‘arousalbility and awareness’. This might indicate that the study variables that cross influencing
recovery had more influence on consciousness compared to physical function and psycho-social adaptation.
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Table 1. Descriptive Statistics for Characteristics of Participants

(N=154)
Variables Categories n (%) Mean=+SD
Diagnosis Traumatic 70 (45.5)
Spontaneous  s-ICH 41 (26.6)
s-SAH  43(27.9)
Age <35 50(32.5) 51.19+14.14
36-59 60 (39.0)
>60 44 (28.5)
Gender Male 99 (64.3)
Female 55(35.7)
Severity Severe 53(34.4) 11.03£3.72
(GCS score)  Moderate/mild 101 (65.6)
Hypertension ~ Yes 56 (36.4)
No 98 (63.6)
Diabetes Yes 11(7.1)
mellitus No 143 (92.9)
Surgery Hematoma removal 37 (24.0)
types Craniotomy, craniectomy, 23 (15.0)
decompressive
ELD, EVD, V-P shunt 57 (37.0)
Clipping, coiling 29(19.0)
Not specified 8(5.0)
Alcohol Yes 18 (11.7)
consumption*  No 136 (88.3)

*Alcohol consumptional state at time of admission.
GCS=glasgow coma scale; ELD=extra-lesional drainage; EVD=extra-
ventricular drainage; V-P shunt=ventricular peritoneum shunt.
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Table 2. Independent and Cross Influences of Age, Gender and Severity on Recovery of Patients with Brain Injury (N=154)
MANOVA ANOVA
Influences Dependent variables
Wilks Lambda F p F p
Age 0.90 2.04 .03* DRS total 1.83 .09
Arousal 0.18 42
Self-care 3.01 .03*
Dependency 213 .05*
Psycho-social 1.63 .10
Gender 0.97 1.01 .20 DRS total 1.25 14
Arousal 1.72 10
Self-care 0.42 .26
Dependency 0.55 .30
Psycho-social 1.81 .09
Severity 0.70 15.36 <.01* DRS total 55.13 <.01*
Arousal 28.02 <.01*
Self-care 60.15 <.01*
Dependency 46.20 <.01*
Psycho-social 23.37 <.01*
Agexgender 0.87 249 <.01* DRS total 0.69 .26
Arousal 4.53 <.01*
Self-care 0.16 43
Dependency 0.30 .38
Psycho-social 1.32 14
Gender:severity 0.99 0.23 46 DRS total 0.43 .26
Arousal 0.43 .26
Self-care 0.46 25
Dependency 0.10 .38
Psycho-social 0.24 32
Agesseverity 0.91 1.68 .05* DRS total 0.31 37
Arousal 0.35 &5
Self-care 0.07 A7
Dependency 0.85 15
Psycho-social 2.54 .04~
Agesxgendersseverity 0.88 2.41 01* DRS total 1.54 A1
Arousal 415 .01
Self-care 0.84 22
Dependency 0.82 .25
Psycho-social 2.02 .07

*one-tailed test, p<0.05.
MANOVA=Multivariate Analysis of Variance; ANOVA=Analysis of Variance; Psycho-social=psycho-social adaptation (employment status).
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Table 3. Descriptive Statistics and Post-Hoc Comparisons of Significant Outcomes of Age, Gender, and Severity

4R S9N Holt WE FAROT oI5k gk
chzhg 2 QIA): p=. 10, 7718 p=.26, SIEE: p=.30, 4]
e)-Ak218 23184 p=.09).
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DRS &73)(F=55.13, p<.01)E H]

. Post-Hoc
Descriptive : .
Influence Significant outcomes Groups Comparisons
Mean SD Pair p
Age Self-care <35 (n=50) 10.22 3.03 a>b 34
36-59 (n=60)° 9.97 3.13 a>c .05*
>60 (n=44)° 9.11 3.51 b>c 10
Depend <35 (n=50) 4.16 1.86 a>b .30
36-59 (n=60)° 397 1.84 a>c .05*
>60 (n=44)° 3.67 2.01 b>c 21
Severity DRS total Severe (n=53) 23.89 9.62
Moderate/mild (n=101) 33.01 4.36
Arousal Severe (n=53) 12.81 3.89
Moderate/mild (n=101) 14.83 0.39
Self-care Severe (n=53) 7.30 3.90
Moderate/mild (n=101) 11.10 1.76
Depend Severe (n=53) 2.62 1.94
Moderate/mild (n=101) 453 1.46
Psycho-social Severe (n=53) 1.59 0.93
Moderate/mild (n=101) 2.63 1.09
Agexgender Arousal Male <35 (n=37) 14.00 242 a>b .09
36-59 (n=36)° 13.08 324 a>c 40
>60 (n=26)° 13.85 2.51 b<c 16
Female <35 (n=13)" 13.54 3.62 a<b .04*
36-59 (n=24)° 14.83 0.38 a>c 33
>60 (n=19)° 14.00 2.38 b>c .05*
Agesseverity Psycho-social <35 Severe (n=21) 1.67 0.80
M/m (n=29) 297 1.05
36-59 Severe (n=18) 1.83 1.30
M/m (n=42) 243 1.11
>60 Severe (n=14) 157 1.02
M/m (n=31) 252 1.18
Agexgenderseverity Arousal Male <35 Severe (n=15) 12.87 3.48
M/m (n=22) 14.77 0.61
36-59  Severe (n=13) 10.69 4.29
M/m (n=23) 14.43 1.16
>60 Severe (n=9) 12.56 3.94
M/m (n=17) 14.53 0.80
Female <35 Severe (n=6) 11.83 4.99
M/m (n=7) 15.00 0.01
36-59  Severe (n=5) 14.00 0.01
M/m (n=19) 14.79 0.42
>60 Severe (n=5) 11.80 4.09
M/m (n=14) 14.79 042

*one-tailed test, p<0.05; 'Duncan test.

Depend=dependency on others; Psycho-social=psycho-social adaptation (employment status); M/m=moderate/mild.
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.07). 354 o|atel 604 o2l F5 =<4 AETE 24 3
Q1Alof| thgh WAl o] HF7H(12.87+3.48; 12.56+3.94)0] o] A
(11.83+4.,99; 11.80£4.09)°l| Blaf =qkom Umz] A9= &
T o144 9] Hatgrol @gel Hlsl =2 Ao E Yerkith(Table
3). 53| 36-594] Ato]Q] F5 WAy BHRke] A o449 9
Al 315(14.00£0.01)°] H43(10.69+4.29)0l] B3l FZ 5t
AOR At A A = ]k,

cherztEstslx| 38(6), 2008 128



930

o]9] zjo|o} FAAZI Il Ato]9] Zpol= FolshA] ook
o} A AAR O QI Aol A =glo] AA|eh= HEo| T
TR 71 glon wEAko) Ay Eart JAds
2o A5E 0] -S(Thurman, Alverson, Dunn, Guerrero,
& Sniezek, 1999) 11&& uf 0152 3& Arr} tfE AY
tholl Bl Bt A2 AFS A 02 AJAlsh= vp7F Ackar & 4

ek, 3k, W&o SE ol wE 35S Aol e )9

G0l FofRt Al m Uehith & 559 W& S0l
o=/ %ol el 250 i S golA B A (S
I EAH)E Hl Aoz UEyith

AP S5 ] fq'a} w&A) SR Bl o7k Aol 5
] F3HE Aot & ‘?‘i—_rLOﬂ/d Mtﬁ

< 97 FREA a2 ﬁﬂrol‘:} ‘3} A7-=(Stein &
Hoffman, 2003; Stein, Wright, & Kellermann, 2008){|A]
L o AEZA W TZAAHET T AT 2RO A H-HT
2 uo] o o] Aol ula) Wit ¥ APl RolH|o
E3 YT ERO] HEFOR QIgE o|AREANS A7) o
0] ool Waol Hls) 5% Ast 2 Aom wIsg,

A AFEoA HTaES ZAR Aol FAdol vlsl
oIF7t YL HUSGSNE BT VAR A7 Ak

23} AJ o] A FA| A B 3] Eo mjA =

f
O
=
N
Sl
Y,
=)

=& WY
VI =] A7} Sl Aoz A= o] wE =
o) sfata] o] 2ol o 2o 2 Qlsf WSk HY AF
ol¢f 3)& A Apol= FEe LR T AAATolME
A=A AR R 2 Aol Po) HEA EAE dide R
g AN e B A AREA 2 AR AAEA

th(Coimbra, Hoyt, Potenza, Fortlage, & Hollingsworth—
Fridlund, 2003). webA] Aol whe 35 Hro| Afol= ¥
&4 BEE oR & o ANE AT PUES 489
F5o) a5 o wol SaElo] o] B4k FUA AES
o Fdart Qe AoR AbREH,

AT A AY-4Ee] WA S
ShEol ARt fLofat Aol 2 Rt A
Al oIt 36—-59A1; 60A ool whet 2t 5l Q149 3)&E A
ol 903t 2[0S Holz| Ao}t ojA]e] AL 36-594
o] 7 Al o]Al9] 3| Ayl o= o
o= Uehgrh o) WA Tel olie Aol thet 5%
APEZE ERb 4 98-S AASHE 23t # 4 Itk Steint
Hoffman (2003)2 ¢34J9] 7% lclﬂ% s

el

] o] Apo]Ee] o] of= A]

CHerztSstelx| 38(6), 2008 12

o84 - Nals

5] Aot 35 g AHsh=d F8 27lo] "k
25t vl Qleh, Wk B ol Lol A o AEZ A S 2 R0 X7
ALEE T2 72H]9 Ato| 2o ue} o} o] AGHE &
SEH ool Aol whe & s 2stet o B
Ego] HYE Ao s AlmETh

3 “xﬂ AR @%(E%PEHM SHl G ol s AIRE F-ofgt
Ao yeisitt & Agdiel] BAGlo] F55/45 HeAd
AT} 55 Bl vlal] Al -AkEl A A-G(aLg Aol o %
ok ity

o, AY-AE-53 = AHHB-way) A}t FF] A=
92 74 9 9149 319G Ao At H-215HS ¥ DRS F4
ojuf U A] a9l G A ollAl= frofskA] Asith S5 /45 &
AFe] 75 i A tholl A ofAdo] Aol vis 2t B <14 9]
35 7 B FEstdl oy 5 SRk A= 36594
£ ALfet YA dAgFoli] dido] 2382 ofdrt o v
315 S 2o

At An A%, 4 9 HE F5 w0l Qe 7 Hol
P B 350 SR P92 2 | l4]o|glon AR
Q1 = (DRSFT AU 27213, dgolxlo] eflef of
o o2k, AE-AlEH A-G(aLg AdH) Foll et FF
ofatA] o= Ao & A=t & A9, A, 181 Fe
= AR W AR -ARE]A] AS Bk 94 3 91419 35
o] B gafo] 2 HEQ Aoz AT A} AA = Ak

2 A7 AnE Fol & o B AP et B
A5 352 ARolA fA mteld 4= gl et EAo]
U Ao 25 QJ8f ek e Ao R Vet E X
&4 3] G5 g 9ol A9 7]EHe ojd AFEY
A Atoll FEHor TG whel 354, 604

5 ohFsHA A= e U (Marquez de la Plata et al., 2008;
Gomez et al., 2000; Hukkelhoven et al., 2003; Mosenthal
et al., 2004; Mushkudiani et al., 2007) ¢l &2} #HH A7
o 7|2 e st 5o uteh gebd 4 ol RO Ut
ek b 2347) QA7) L 0] 1k 9 A
=48 33E0 04 9F

— 5 = j1 = O
2 Tejshe o] AR A Ao AREL
2 H M
& Qe HBA SR BB Hiet dF, A4 W Y



L
e
0z
o
>
1°
Ton
i
=2
2
re
e
on
0x
g

li=}
0’)1
ol
H
02
]
HI
1z

S = N W A YIS B4 el -3 HA
3 A ATE QA T APHY HAako g ol 23k
Aof| Qg S-S e saE g on 2] F5 4
ol ek A= 2 SRR At 5 3ol o]Fof
Ak, A Aol 2w oA A, 4, 281 FEEt
S B BlE] ujR 5HEQ) 2 RS Aldstale
S ol Rt A0 R LERith ey AR g w2
ol FAST lmdS Atolo] ot fojshate & 4

to
o

In ofN o o,
oN

ST ST Atol9] Aoy ks FUSH wdS AL
o]9] ztol= §-oJ5}A] ¢ttt Tl W 3)& A r 9 Ajo]
E AT EH 59 W& BAE0] SEE/AFol Blal ARt
A9l 3|EA e of e} 3]& 0] BE B AofA] W 4
(2 3 EA)E 2ol Aoz Yehyr)

W AR Bl tigt AdE e AEAS] dF

U S-OJBhS B ANEHL AL Lol B9l ol i
Rolek QT FEE/HF B A9 BE AZehelA o
Aol ol vla) 214 W l4je) B2 et B B ek
W, 5% B0) A9t 36-594] ABEE Alelat olx) o
el A o] 2312 oy urt 312 it o GEstsict

@ 23] Y2ste] ool AT el o) AL
S B Q1 QPP R AP M) BALE B TSI
o1, 48 W FEE Bl 320 o)Ak 9L A
o M 450l ket oleld WaSol v o] Het
A% 9onE gy, AP, 18 35} Hege) £3

o]

i
-
rlr
N
Gl
el
=
e
re
-
N
o
n

Y
<

B Q1w ] Blso] Frfahel A4
Q1 R S ZATORN A, A, FFEst o
714 sl WA A 9w G BAsEc e
ofefat wig-So| Bke] nlx|L ofgre A - WA Ao ot
o Oh2 ARS Uil 4 glonE o, A, Jelu R
7h s 3 19 o)4pe] 4712 F1zke] A|ut Ao Bl Ak
of o kS A E7HE BASHE 2 B o] BidEo] Wi
A BAko] Bl rlx) ek Wit Egol B Aoz A

931

REFERENCES

Bahloul, M., Chelly, H., Ben Hmida, M., Ben Hamida, C., Ksibi,
H., Kallel, H., et al. (2004). Prognosis of traumatic head injury
in South Tunisia: A multivariate analysis of 437 cases. The Jour-
nal of Trauma, 57, 255-261.

Bakay, R. A., & Ward, A. A. (1983). Enzymatic changes in serum
and cerebrospinal fluid in neurological injury. Journal of Neuro-
surgery, 58, 27-37.

Burke, T. A., & Venketasubramanian, R. N. (2006). The epidemi-
ology of stroke in the East Asian region: A literature-based review.
International Journal of Stroke, 1, 208-215.

Chesnut, R., Ghajar, J., & Maas, A. 1. (2000). Management and prog-
nosis of severe traumatic brain injury. Part 2: Early indicators of
prognosis in severe traumatic brain injury. Journal of Neurotrau-
ma, 17, 557-627.

Coimbra, R., Hoyt, D. B., Potenza, B. M., Fortlage, D., & Holli-
ngsworth-Fridlund, P. (2003). Does sexual dimorphism influ-
ence outcome of traumatic brain injury patients? The answer is
no! The Journal of Trauma, 54, 689-700.

Demetriades, D., Kundir, E., Murray, J., Velmahos, G. C., Rhee, P.,
& Chan, L. (2004). Mortality prediction of head Abbreviated
Injury Score and Glasgow Coma Scale: Analysis of 7,764 head
injuries. Journal of the American College of Surgeons, 199, 216-222.

Gémez, P. A., Lobato, R. D., Boto, G. R., De la Lama, A., Gonza-
lez, P. J., & de la Cruz, J. (2000). Age and outcome after severe
head injury. Acta Neurochirurgica, 142, 373-381.

Groswasser, Z., Cohen, M., & Keren, O. (1998). Female TBI patents
recover better than males. Brain Injury, 12, 805-808.

Hukkelhoven, C. W., Steyerberg, E. W., Habbema, J. D., Farace,
E., Marmarou, A., Murray, G. D., et al. (2005). Predicting out-
come after traumatic brain injury: Development and validation
of a prognostic score based on admission characteristics. Journal
of Neurotrauma, 22, 1025-1039.

Hukkelhoven, C. W., Steyerberg, E. W., Rampen, A. J., Farace, E.,
Habbema, J. D., Marshall, L. F., et al. (2003). Patient age and
outcome following severe traumatic brain injury: An analysis of
5,600 patients. Journal of Neurosurgery, 99, 666-673.

Jagger, ]., Jane, J. A., & Rimel, R. (1983). The Glasgow Coma Scale:
To sum or not to sum? Lancet, 2, 97.

Jennet, B., & Teasdale, G. (1977). Aspects of coma after severe head
injury. Lancer, 1, 878-881.

Kim, D. R. (2004). The effect of somatosensory stimulation on recov-
ery of the integrity of the somatosensory pathway after brain dam-
age. Journal of Korean Academy of Nursing, 34, 1255-1264.

Kimura, D. (1992). Sex differences in the brain. Scientific American,
267, 118-125.

Laureys, S., Piret, S., & Ledoux, D. (2005). Quantifying conscious-
ness. Lancet Neurology, 4, 789-790.

Marquez de la Plata, C. D., Hart, T., Hammond, F. M., Frol, A.

cherztEstslx| 38(6), 2008 128



932

B., Hudak, A., Harper, C. R,, et al. (2008). Impact of age on
long-term recovery from traumatic brain injury. Archives of Physi-
cal Medicine and Rebabilitation, 89, 896-903.

Mosenthal, A. C., Livingston, D. H., Lavery, R. F., Knudson, M.
M., Lee, S., Morabito, D., et al. (2004). The effect of age on
functional outcome in mild traumatic brain injury: 6-month
report of a prospective multicenter trial. 7he Journal of Trauma,
56, 1042-1048.

Mushkudiani, N. A., Engel, D. C., Steyerberg, E. W., Butcher, I,
Lu, J., Marmarou, A., et al. (2007). Prognostic value of demo-
graphic characteristics in traumatic brain injury: Results form
the IMPACT study. Journal of Neurotrauma, 24, 259-269.

Oh, H. S., Kim, Y. R,, Seo, W. S., & Seo, Y. O. (2005). Develop-
ment of an integrative cognitive rehabilitation program for brain
injured patients in the post-acute stage. Journal of Korean Acade-
my of Nursing, 35, 270-281.

Rappaport, M., Hall, K. M., Hopkins, K., Belleza, T, & Cope, D.
N. (1982). Disability rating scale for severe head trauma: Coma
to Community. Archives of Physical Medicine and Rehabiliration,
63, 118-123.

Rovlias, A., & Kotsou, S. (2004). Classification and regression tree for
prediction of outcome after severe head injury using simple clin-
ical and laboratory variables. Journal of Neurotrauma. 21, 886-893.

Chgtztssts|x| 38(6), 20084 12

o84 - Nals

Rowley, G., & Fielding, K. (1991). Reliability and accuracy of the
Gasgow Coma Scale with experienced and inexperienced users.
Lancet, 337, 535-538.

Samra, S. K., Giordani, B., Caveney, A. F., Clarke, W. R., Scott, P.
A., Anderson, S., et al. (2007). Recovery of cognitive function
after surgery for aneurysmal subarachnoid hemorrhage. Stroke,
38, 1864-1872.

Schreiber, M. A., Aoki, N., Scott, B. G., & Beck, J. R. (2002).
Determinants of mortality in patients with severe blunt head
injury. Archives ofSurgeiy, 137, 285-290.

Stein, D. G., & Hoffman, S. W. (2003). Estrogen and progesterone
as neuroprotective agents in the treatment of acute brain injuries.
Pediatric Rehabilitation, 6, 13-22.

Stein, D. G., Wright, D. W., & Kellermann, A. L. (2008). Does
progesterone have neuroprotective properties? Annals of Emer-
gency Medicine, 51, 164-172.

Teasdale, G., & Jennett, B. (1974). Assessment of coma and impaired
consciousness. A practical scale. Lancet, 2, 81-84.

Thurman, D. J., Alverson, C., Dunn, K. A., Guerrero, J., & Sniezek,
J. E. (1999). Traumatic brain injury in the United States: A pub-
lic health perspective. Journal of Head Trauma Rebabilitation,
14, 602-615.



