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Contributing Factors Analysis for the Driving Status in Spinal Cord Injury

Su-ll Kim, OTR, Deog Young Kim, M.D.!, Ueon Woo Rah, M.D. and Hasuk Bae, M.D.'

Department of Physical Medicine and Rehabilitation, Ajou University Hospital, 'Department of Rehabilitation Medicine and Research
Institute of Rehabilitation Medicine, Yonsei University College of Medicine

Objective: To provide informations on contributing factors
analysis for the driving status in spinal cord injured people
through basic statistics from an analysis of the survey
results.

Method: The survey was administered to 121 spinal cord
injured persons with no evidence of head injury. Subjects
were divided to driver group and non-driver group and
compared to their general charateristics, neurologic charac-
teristics, status of activity of daily living (ADL). Logistic
regression was used to analyze contributing factors for the
driving status.

Results: Forty-four (36.4%) of 121 respondents were
driving and among them male drivers were 35 (79.6%). The
average age and the age at the time of injury were lower

in the driver group than non-driver group. Among complete
lesions, C7 was the highest level who could drive inde-
pendently. The mean score of ADL was significantly higher
in the driver group than non-driver group. The significant
factors that affect the driving of spinal cord injured persons
were sex, age, age at the time of injury, Frankel type, motor
score, jobs after their injury, compensations for their
accidents, means of ambulation, sports activities, and ADL
status. Especilly significant factors were age at the time of
injury, means of ambulation, ADL status.

Conclusion: We suggested that the driver training should be
an essential part of the rehabilitaion program for the spinal
cord injured people to maximize their quality of life in the
community. (J Korean Acad Rehab Med 2002; 26: 709-716)

Key Words: Spinal cord injury, Driving, Neurologic level, Activity of daily living (ADL)
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Table 1. Comparison of General Characteristic between Driver Group and Nondriver Group (%)

Total Driver Nondriver F-score

Sex

Male 90 35 (79.6) 55 (71.4) 06

Female 31 9 (20.5) 22 (28.6) '
Jobs before their injury

Yes 114 43 (97.7) 71 (92.2) 07

None 7 1@2.3) 6 (7.8) ’
Jobs after their injury

Yes 34 21 47.7) 13 (16.9) 17

None 87 23 (52.3) 64 (83.1) '
Income

Yes 92 40 (90.9) 52 (67.5) 79"

None 29 4 (9.1) 25 (32.5) ’
Education

Below middle school 23 2 (4.6) 21 (27.3)

Hight school 61 31 (70.5) 30 (39.0) 139"

Over university 26 8 (18.2) 18 (43.4) ’

Others 11 3 (6.8) 8 (10.4)
Compensations for their accidents

Yes 78 35 (86.3) 43 (55.8) 5.9

None 43 9 (20.5) 34 (44.2) ’
Means ambulation

w/C 99 39 (88.6) 60 (77.9) 5 g

With aid or independent 22 5 (11.4) 17 (22.1) '
Sports activities

Yes 33 20 (45.5) 13 (16.9) 101"

None 38 24 (54.6) 64 (83.1) ’

*p<0.05, ' p<0.01
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Table 2. Comparison of General Characteristic between Driver Group and Nondriver Group

Total Driver (n=44) Nondriver (n=77) t-score
Age (year) 41.5+13.4 35.0+7.9 45.2+14.5 5.0%
Age at the time of injury (year) 35.9+13.5 29.08.6 39.9+14.2 5.2%
Peroid of the 25 admission (month) 10.8+13.3 13.3+£19.4 9.3£7.7 -1.3
Values are meanztstandard deviation.
*p<0.01
Table 3. Comparison of Neurological Characteristic between Driver Group and Nondriver Group (%)
Tetraplegia Paraplegia
Driver Nondriver F Driver Nondriver F
(n=12) (n=48) t (n=32) (n=29) t
ASIAY
A 3 (25.0) 14 (29.2) 21 (65.6) 10 (34.5)
B 1 (83) 7 (14.6) 0.5* 7 (21.9) 2 (6.9) 14.8'
C 5 (41.7) 16 (33.3) 2 (6.3) 6 (20.7)
D 3 (25.0) 11 (22.9) 2 (6.3) 11 (37.9)
Motor score 47.4+11.6 35.0+22.2 27" 53.749.7 62.6+14.8 2.7"
Sensory score 51.3424.8 47.8+20.6 -0.5 71.4%15.8 75.8421.2 0.9

Values are meanz*standard deviation.

1. ASIA: American spinal injury association, 2. F/T: F-score/t-score

*p<0.05, ' p<0.01

E4 Hu

A o gALe] E4R9 = AR uke] 609, sFAvh] 61
ol L, o] F ATHEAAT-S AAv] 129 (27.3%), 3F
Alukd] 327(72.7%), Bl AR AAuke] 487 (62.3%),
spAlube] 29%(37.7%) 2.2 EARHE T & Zbell frel3
Zko] 7k A thp <0.01).

A7V EAAT % Frankel 2577 Aol siwtebs 49 24
(54.6%), B 8 (18.2%), C= 794 (15.9%), D= 5% (11.4%)
Rom, vlFHATE] A AT 249 (31.2%), B+ 9%
(11.7), C= 22'8(28.6%), D+ 227 (28.6%) 2.2 <4 A Zo|
A 7 T relle 597 Zol7k AR Thp<0.05).

AAw] of s A wE| 2 7 g el vlazsl] B2 A
Aupu] ol A 2474 A 2] 73 Frankel C, D7} 66.7%, B]$-
AzLe] 735 C, D7} 56.2% % AA ukn] o] 739 vl A A4
of] lal| A7FEAAREA A E9HA E4o] B kth(p <0.05).
ae]a spA|upu|e| A A7FEAALS] 739 Frankel AT
65.6%, B& 21.9%, C, D& 27} 6.3%=, vl -4 7%
A LA AE 34.5%, BE 6.9%, C= 20.7%, DY 37.9%°]
2] i I o e P el | P S o R ) H] A 2ol

(LS ST

u}
wekaL,

2

“

>

E4o] goker olg FAXHSE Fof3 X
(p<0.01). AAmpa] ALY F A7hAe] 7}
o] AR FF A13FAcCt
A7HFA AT B A & F S (Motor score) 2t
A (sensory score)F Ml B HF FEHTE A
Aute] o] 79 A7 AT 0] 4745 02 v g B
ok oF 128 E3%3(p<001), AWl E ATFEA AT ]
537422 e38] w-gHAT Rt 94 Yoton ole F
T 2l SAA 2e7h dhekp<0.0n). FARETFE F
7ol Folgk Aol & HA = gl ck(Table 3).

(o)

ofr &

& Lo

D X0
32 ¢

oy

MBIZ o] sto] H7HaF AGAREA 2
whul s} s Aubu] £ B Fste] Z2tollA) A7he Ao
SAAT 2re] AolF ulaelelet.

AR ub] AZHSAATE) BPYLERL AR TR
7149, vl A A FFAE
Aol wlal EAA R oo Al YAl ekstehp<
001). PHARERS AR FE F AULE, 5471, A

1

o 1 [} Rus

Ash7), s E A H7], 4 Az, EAlo] o]

ol
FASZ, X Y



Table 4. Comparison of Performance Ability of Activity of Daily
Living between Driver Group and Nondriver Group in
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Table 5. Comparison of Performance Ability of Activity of Daily
Living between Driver Group and Nondriver Group in

Tetraplegia Paraplegia

Driver Nondriver t-score Driver Nondirver t-score

(n=12) (n=48) (n=32) (n=29)
MBI" total score 71.4421.7 3594327 37 MBI total score 79.447.6 68.9t199 07
Personal hygiene 43%1.2 2.1£1.9 40 Personal hygiene 4.8+0.4 4.7+0.9 -0.9
Bathing self 3.2+2.0 1.1+1.6 3.9" Bathing self 4.6%0.6 38+1.5 2.7
Feeding 10.0£0.0 6.5+3.8 64" Feeding 9.840.6 9.7£1.5 -0.3
Toilet 7.4+4.3 2.9+3.8 37" Toilet 9.8+0.6 7.7+3.7 30
Stair climbing 1.5+3.8 1.5+3.1 -0.0 Stair climbing 1.3+2.8 34144 2.2%
Dressing 9.2+1.5 32438 8.7" Dressing 9.9+0.4 9.6+1.5 -1.2
Bowel control 7.7+4.1 3.8+4.4 29" Bowel control 9.7+1.0 8.9+2.5 -1.6
Bladder control 6.8+4.6 3.4+4.1 2.7 Bladder control 9.4+1.7 8.4+3.0 -1.5
Ambulation” 3.246.2 2.9+5.1 0.2 Ambulation” 1.1£33 4.146.4 2.3%
Wheelchair” 45+15 2.1£19 39" Wheelchair” 49403 4014 30
Chair/bed transfers 14.0+2.1 6.316.5 -7.0" Chair/bed transfers 14.7+0.9 13.2+4.2 -1.9

Values are meantstandard deviation

1. MBI: Modified Barthel Index, 2. Ambulation: Driver group
(n=3), Nondriver group (n=6), 3. Wheelchair: Driver group (n=9),
Nondriver group (n=42), score only if unable to walk
*p<0.05, ' p<0.01
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Values are meanz*standard deviation.

1. Ambulation: Driver group (n=2), Nondriver group (n=8), 2
Wheelchair: Driver group (n=30), Nondriver group (n=21)
*p<0.05, ' p<0.01

Table 6. Relationship of Quality of Life and Driving

Change the quality of

life after car driving N (%)
Much improved 27 (61.4)
Improved 14 (31.8)
Same 3 (6.8)
Lowered 0 (0.0)
Much lowered 0 (0.0

mlste] Al HpEg Aoflo] $AY EL 1R %
o (p<0.05), =4 FA9] el 14l F .
52 0944 s}l (p<0.01), HeJol gl Aol vl
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& HEol 8.1v 57}*Pv}(p<o 05y e Ko}, ek
2F 2350l FofslA] gk Abghol] Hlslo] rofsle Abgh
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SRS 5L 11 Z7Rp <00y AL VeI
(Table 7).
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Table 7. Contributing Factors Analysis for the Driving Status

95% Wald
?a(:idos confid(?nce
limits
Sex 7.7*% 1.5~38.7
Age at the time of injury 09" 09~1.0
Level of injury 6.1 0.7~53.7
ASIA" type 1.8 0.3~11.5
Jobs after their injury 6.4* 1.4~29.9
Income 2.7 04~16.0
Compensation for their accidents 8.1*% 1.5~44.0
Means of ambulation 28.9" 2.5~3299
Sports activities 9.4* 1.6~54.9
MBI” L1 1.0~1.1
Motor score 0.99 09~1.0
Sensory score 0.95 09~1.0

1. ASIA: American Spinal Injury Association, 2. MBI: Modified
Barthel Index
#p<0.05, " p<0.01
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