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Abstract. The purpose of this study was to investigation functional independence and rehabilitation
outcomes of traumatic spinal cord patients. The data were obtained for 38 patients with traumatic
spinal cord lesions admitted to the physical therapy unit from 1997 to 2001. The mean age was
32+6.48 years. Functional improvement was presented in terms of progress in independence in six
daily activities. Independence was rated on afour-point scale. From admission to six months, signifi-
cant increases in functiona independence were made in self-care, sphincter control, mobility and
locomotion. Differences were found in the extent of functional improvement between subgroups of
patients with different levels and extents of lesions. Contrary to expectations based on theoretical
models, patients with complete paraplegia did not achieve maximal independence in self-care activi-
ties. Regarding the outcome of bladder management, poor results were found. Interestingly, indepen-
dence in bowel management, independent mobility and locomotion were only attained by patients
with incomplete lesions. This study provides insight into the functional outcomes of a group of pa-
tients with traumatic spinal cord injury. More research is needed to determine the optimal rehabilita-

tion program for these patients.

INTRODUCTION

Following the definitions set down by the
World Health Organization in 1980, the philoso-
phy of rehabilitation isto reduce disabilities and
handicaps resulting from impairments caused by
trauma or disease (WHO, 1980). Patients with
spinal cord injuries (SCI) are confronted with
motor and sensory deficitsand dysfunction of the
bladder and bowel, leading to disabilitiesin daily
activities (Ditunno et al, 1994). The aim of reha-
bilitation isto treat patients with SCI in order to
achieve optimal independence and a satisfying
lifestyle in their own community. Fortunately,
most patientsreturn home after rehabilitation with
asignificant achievement in functional indepen-
dence (Yarkony et al, 1987; Weingarden and Gra-
ham, 1992; Schonherr et al, 1996). In recent years,
much attention has been paid to the neurol ogical
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outcomesafter SCI. In several studies, motor and
sensory recovery following traumatic SCI has
been quantified, based on the initial level of in-
jury (Waters et al, 1992; 1993; 1994). Most mo-
tor recovery occurs within the first six months
after injury (Water et al, 1993). It is generally
accepted that the more distal the spinal cord le-
sion, the greater the degree of functional inde-
pendence. Functional goals and expected out-
comes are based on knowledge of the sequential
organization of spinal segments and the capacity
of spared muscle groups to perform specific ac-
tivitiesof daily living (ADL) (Yarkony et al, 1990;
Staas et al, 1988). Therefore, the level of func-
tional independence ultimately achieved by an
individual will also beinfluenced by avariety of
medical and non-medical factors, such as age,
body size and weight, associated injuries, sever-
ity of spasticity, motivation, family support, liv-
ing environment, pre-morbid lifestyle, vocation,
educational background and financial status
(Yarkony et al, 1990; Staas et al, 1988). Little
research is available concerning the number of
patients who actually achieve the expected level
of independence.
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The American Spinal Injury Association
(ASIA) has recommended the Barthel Index be
adopted as a universal functional measure for
spina cord injury (SCI) because of its well-de-
fined guidelines, simplicity and ability to mea-
sure relevant functional aspects (Ditunno et al,
1994). Many articlesfocuson self-care of patients
with tetraplegia (Welch et al, 1986; Yarkony et
al, 1988a). ASIS, however, has acknowledged
somelimitations of the Barthel Index, noting that
its validity in subpopulations with SCI has not
yet been demonstrated (Maynard et al, 1997).
Most authors agree that patients with paraplegia
can be more independent in self-care skills.
Ambulation isthe subject of several studieswith
avariety of results (Hussey and Stauffer, 1973;
Lazar et al, 1989; Mizukami et al, 1995; Nene et
al, 1996). The outcome of bladder and bowel
management in patientswith spinal cord injuries
is comparatively undocumented.

The purpose of this study was to provide a
description of therecovery fromimpairmentsand
disabilities of a group of traumatic spinal cord
injury patients during 6 monthsof follow-up. The
functional improvement of these patientsis pre-
sented in terms of progress in independence in
daily activities. Subgroups with different levels
and extents of lesions were analyzed regarding
independence in self-care activities, sphincter
control, and ambulation.

MATERIALSAND METHODS

Thisstudy gathered information on admission,
and at 6 months. The data were obtained from 38
patients enrolled in this study (18 malesand 20 fe-
males). Their agesranged from 18 to 57 yearswith
amean age of 32+6.48 years, who were consecu-
tively admitted to the physical therapy unit,
Ramathibodi Hospital, Bangkok, Thailand, from
1997 to 2001. In order to describe the study group,
they were divided into four subgroups with differ-
ent levels of lesion, using the standards for neuro-
logical and functional classification modified by the
American Spind Injury Association (ASIA Impair-
ment Scale) in 1992 (Water et al, 1991; ASIA/
IMSOPR, 1992; Maynard et al, 1997). According to
these standards, theneurological level of injury was
defined as the most caudal segment of the spina
cord with normal motor function. Patients without
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functioninthelowest sacral segment (completele-
sions) at discharge form subgroups A and B. Sub-
group A consisted of 12 patients with completele-
sions a level C4 to T1 (tetraplegia), subgroup B
consisted of 11 patients with complete lesions at
levelsbelow T1 (paraplegia). The patientswith any
motor or sensory function below the neurological
level whichincluded thelowest sacral segment (in-
complete lesions) formed subgroup C (7 patients
with lesions at C4 to T1) and subgroup D (8 pa-
tients with lesions below T1). This descriptive
method has been shown to be reliable and valid
(Collin et al, 1988; Wade and Collin, 1988). The
self-care activities skills were eating and dressing,
ether inbed or inachair. Sphincter control involved
skills regarding bladder voiding and defecation.
Continence of urine and bowels, with or without
the use of collection devices, was assessed sepa-
rately. Incontinence was defined as the unpredict-
able loss or spill of urine or feces. Matility con-
sisted of bed, manua wheelchair propulsion, and
toilet transfers. Locomotion consisted of functional
walking and stair climbing. Independent walking
was defined as the ability to walk about 10 meters
with or without assistance devices, and stair climb-
ing, 10 steps. Independent stair climbing was
graded. Sample sizes are included in each table.
The number of cases decreased with each follow-
up evaluation because individuals could no longer
bereached at their former addresses or phone num-
bers. The motor items of the Barthel Index were
used to measure the degree of independence and
assistance needed in ADL (with or without an ap-
pliance or orthosis relevant to daily activities se-
lected from the Barthel Index. This index has 10
items). Higher scores indicate more independence
in ADL functioning. For al skills, the degree of
independence was rated on a four-point scale.

These scores were calculated on admission
and followed up at 6 months. The differenceswere
examined by paired t-tests. Data analysis was
carried out using SPSS/PC for Microsoft Win-
dows release 6.0 Kolmogorov Smirov Goodness
of Fit test program.

RESULTS

All 38 patients had traumatic spinal cord le-
sions, which occurred from 1997 to 2000. Nine-
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teen injuries (50%) were caused by industrial ac-
cidents, 15 (40%) by traffic accidents, 4 (10%)
were sports accidents. Of the patients who were
admitted to a university or general hospital, 20
(53%) of them underwent surgical interventions.
Eight patients (21%) were treated with traction
or immobilization. The mean length of stay inthe
hospital was 28.05 days (range 6-102 days) for
the study group. Patientsin subgroup A stayed an
average 37.05 days; thosein subgroup B 27 days,
thosein subgroup C 22.24 days, and thosein sub-
group D 24.12 days.

Functional improvement

The results of the independence ratesin the
study group regarding the eight daily activities
are presented in Table 1. Comparison between
admission and at six months follow-up, in inde-
pendence rates, showed a significant increase in
independence for all skills.

Table 2 shows changes in the independence
rates of the four different subgroups regarding
self-care, sphincter control, mobility and locomo-
tion. All subgroups showed significant progress
in independence.

Functional independence at 6 months follow-
up

Theindependencerate of thefour subgroups
regarding self-care, sphinctor control, mobility,
and locomotion at follow-up are presented in

Table 3. On follow-up, eating mealsand dressing
the upper and lower body were carried out inde-
pendently by patients in subgroups B, C, and D,
showing reasonably good results. Dressing had
theleast independence, especially in subgroupA.

Regarding bladder and bowel care, the ma-
jority of patients needed assistance with voiding
at follow-up. Most patientsin subgroups B, C and
D achieved independencein bladder voiding tech-
niques. The scores for independence in bowel
management were low in subgroup A. For toilet
transfer, there was more need for assistance than
transfer from bed to wheelchair, which is shown
in Table 3. Independent walking and stair climb-
ing over 10 meterswith or without assistance de-
viceswas achieved by 15 patients (approximately
39% of the study groups). All were patients with
incomplete lesions.

DISCUSSION

The aim of this study was to describe the
functional independence and rehabilitation out-
comes of a group of patients with traumatic spi-
nal cord lesions. Although it wasrealized that the
sample size was small, this study providesinfor-
mation about patients with traumatic spinal cord
lesionsin Thailand. There were some interesting
trends which could have an influence on the con-
tents of arehabilitation program.

Table1
Independence rates of study groups regarding eight activities of daily living at admission and at 6
months follow-up.

Barthel Index Admission Follow-up

(n=38) Mean (SD) Mean (SD) p-value
Eating 2.24 (1.17) 2.87 (1.24) 0.0012
Dressing 1.23 (1.43) 1.48 (0.82) 0.020°
Bladder management 0.59 (0.48) 1.02 (1.16) 0.0002
Bowel management 0.52 (1.04) 0.84 (1.37) 0.0012
Bed, wheelchair transfer 1.34 (1.10) 201 (1.42) 0.025°
Toilet 154 (0.18) 1.98 (1.59) 0.011°
Walking 0.62 (0.62) 0.98 (0.95) 0.0017
Stairs 0.01 (0.94) 0.81 (1.43) 0.000?

2p<0.01, p <0.05 (Differences were examined by paired t-tests).
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Table 2
Independence rates of four subgroups regarding self-care activities, sphincter control, mobility and
locomotion on admission and 6 months follow-up.

Admission Follow-up

N Mean (SD) Mean (Sb) p-value
Self-care
A 12 454 (2.13) 9.02 (4.01) 0.0012
B 11 10.21 (1.84) 12.54 (7.19) 0.0007
C 7 7.97 (1.63) 12.17 (3.44) 0.0012
D 8 8.25 (1.90) 13.10 (2.10) 0.0012
Sphincter control
A 12 1.65 (2.26) 5.18 (4.08) 0.006*
B 11 1.48 (1.83) 8.19 (5.14) 0.0012
C 7 2.47 (1.63) 11.48 (3.85) 0.000?
D 8 1.25 (2.49) 11.29 (7.89) 0.005*
Mobility
A 12 2.86 (1.75) 7.09 (8.06) 0.000?
B 11 481 (2.46) 6.43 (4.17) 0.000?
C 7 6.49 (2.27) 10.79 (3.40) 0.050°
D 8 6.10 (1.89) 11.01 (7.89) 0.0012
Locomotion
A 12 1.89 (1.21) 2.39 (8.60) 0.050°
B 11 3.00 (2.09) 3.50 (3.67) 0.025°
C 7 344 (2.36) 11.47 (4.06) 0.000?
D 8 2.98 (1.58) 9.93 (9.81) 0.0012

2p<0.01, °p <0.05 (Difference were examined by paired t-tests)

Table 3
Independence rates of four subgroups regarding self-care, sphinctor control, and ambulation at 6
months follow-up.

A (n=12) B (n=11) C(n=7) D (n=8)
Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Self-care
Eating 5.24 (0.81) 554 (0.62) 6.70 (192 6.81 (0.91)
Dressing 3.78 (1.04)  6.00 (1.25) 547 08) 629  (0.99)
Sphincter control
Bladder and bowel 1.42 (1.24) 242 (1.98) 239 (191) 264  (0.77)
Toilet 0.85 (1.43) 1.03 (1.86) 2.36 (183 198 (0.96)
Ambulation
Bed, wheelchair transfer  2.01 (0.41) 227 (0.96) 291 (144 268  (0.87)
Walking 0.22 (164 041 (1.75) 242 (111 1.94 (0.89)
Measurement of functional outcomesis an trol, and locomotion have been described. Al-
integral part of any goal-orientated, multidiscipli- though the FIM is a suitable tool for many im-
nary rehabilitation program and requires suitable paired groups, various authors have questioned
assessment tools. The motor items of the FIM, whether it is suitable for particular impairments,
consisting of self-care activities, sphincter con- including spinal cord injuriesand traumatic brain
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injuries (Maynard et al, 1997).

Functional recovery was expressed interms
of progressin independencein activities of daily
living. Yarkony et al (1987, 1988) reported that
functional improvement after SCI is expected to
occur most rapidly during inpatient rehabilitation
due to spontaneous neurological recovery, inten-
sity of training and amultidisciplinary approach
to problems. We found that the study group be-
came significantly more independent in self-care
activities, sphincter control, mobility, and loco-
motion. To what extent the rehabilitation program
was responsible for the changes cannot be dem-
onstrated with this study design. However, we
found that patients with permanent complete le-
sions (subgroups A and B) showed substantial
functional improvement.

The functional outcome of tetraplegia has
received considerable attention in the literature.
Functional motor recovery of the upper extremi-
tiesin tetraplegia determines final independence
in daily activities (Welch et al, 1986; Wuolle et
al, 2003). Regarding the results of patients with
completetetraplegiain subgroup A, wefound that
the patients had a higher independence score for
wheelchair transfer at followed-up. All subgroups
could eat independently. These skills should be
an important item in a rehabilitation program.
Most patientsin subgroup A remained dependent
on assistance for dressing, sphincter control, and
mobility.

Most authors agree that patients with lesion
levelslower than C,should be able to accomplish
most daily activitiesindependently, except walk-
ing (Welch et al, 1986; Schonherr et al, 1999).
Thefunctional performance of those patientsalso
depends on other factors, like co-morbidity, age,
spasticity, motivation and coping (Lazar et al,
1989; DeVivo et al, 1990; Maynard et al, 1997).
Patients in subgroup B (with a complete lesion
below T1) did not achieve maximal independence
in dressing, bladder and bowel management,
mobility and locomation. Theresults for defeca-
tion and toilet transfers were poor. Even some
patients with lesions at lumbar levels did not
achieve full independence. Although the results
of rehabilitation were encouraging, the functional
outcomes of this group were not as good as ex-
pected, based on previous reports (Lazar et al,
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1986; Stineman et al, 1996). Thisisan important
finding if we want to be realistic about the prog-
nosis of patients with complete paraplegia.

Patients with incomplete lesions in sub-
groups C and D showed reasonably high scores
overal. However, it was noted that patients with
incomplete paraplegia showed more disabilities
in self-care activities and sphincter control than
indicated by all subgroups. Impaired hand func-
tion might have played a role in some patients
with incomplete tetraplegia.

The results suggest that bed transfers are
easier to perform than toilet or tub transfers. This
confirms previous findings (Wade and Collin,
1988). Thisprobably reflectsthe greater difficulty
in performing transfers combining vertical aswell
as horizontal movements.

Mobility and locomotion have been exten-
sively studied in patients with spinal cord inju-
ries. Neneet al (1996) reviewed reports concern-
ing locomotion. There are considerable differ-
ences in opinion regarding a patient’s ability to
walk and the use of orthoses. In this study, pa-
tients with complete parapl egia were not able to
walk independently over 10 meters. Although the
level of the lesion does not seem to be very im-
portant in most studies, it is generally accepted
that patients with complete lesions above T10
cannot achieve successful independent locomo-
tion. This study found poor results, which means
that most patients remained dependent. Such fac-
tors as motivation, physique, psychosocial con-
sequences, and the complications of spinal cord
injury, play an important role in determining ac-
tual functional outcomes. These factors may ex-
plain the varied outcomes in these patients.

Functional independence and rehabilitation
outcomes of patients with spinal cord injuries
have been assessed in order to design more suc-
cessful rehabilitation programsbased on realistic
goals.
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