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The Tetra®gap Survey on the long-term outcome of tetraplegic spinal
cord injured persons: Part III. Medical complications and associated
factors
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Study design: To study the short- and long-term medical complications encountered in
tetraplegic spinal cord injured persons (TSCI) and to give prominence to both the medical and
socio-economic factors with which they are respectively associated.
Methods: The Tetra®gap Study is a multicentre epidemiological survey carried out using self-
administered questionniares studying the global long-term outcome of TSCI patients after the
initial phase of rehabilitation.
Results: The data for 1668 patients were analyzed. The rate of rehospitalisations was 74.4%
with on average three stays per patient and as reported causes, in descending order: urinary
complications, systematic follow-up, pressure sores, respiratory complications, contractures,
bowel complications, pains and secondary fractures of the lower limbs. At the time of the
survey, 84.7% of patients mentioned awkward contractures, 73.8% pains, 55.9% embarrassing
urinary leakage and 14.1% pressure sores. With regard to persons su�ering from complete
motor lesion, urinary complications and pressure sores were more frequently reported,
whereas for persons su�ering from incomplete motor lesions, awkward contractures and pains
were more frequent. In the elderly, pains were more often mentioned, and pressure sores and
pain were also the most common in patients coming from lower socio-professional status.
Contractures and pain decreased with time. All these complications but pressure sores and
pain are statistically interrelated.
Conclusion: The medical complications of spinal cord injured persons are frequent, they are
linked to biological, psychological and environmental factors, and are interrelated. Therefore,
seeking mid- and long-term risk factors must be given priority in order to better adapt
attempts at increasing secondary prevention.
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Introduction

Thanks to advances in emergency medicine and
intensive care techniques, the survival rate of spinal
cord injured persons (SCI) has considerably im-
proved.1 ± 3 Similarly, improved knowledge in physical
medicine and rehabilitation and the setting up of
centres specialising in SCI patients has allowed a
signi®cant increase in life expectancy among them, with
a large number of patients back home.4

These persons thus constitute a growing and ageing
population, whose speci®city, particularly with regard
to medical aspects is not well known in the mid- and
long-term.

Most of the major studies conducted on this subject
do not di�erentiate paraplegic and tetraplegic per-
sons,5 ± 18 and when they do so, they mainly deal with
short-term outcome.19

As time goes by, the major risk is the occurrence of
secondary complications, often causes of morbidity
and death, leading to an increase in the number of
rehospitalisations, an increase in direct and indirect
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costs and a general worsening in the person's quality
of life.15,20

It is, therefore, particularly relevant to study and
follow-up these persons in the long term. In France,
the Tetra®gap survey serves this need as it examines
the prevalence of medical complications in tetraplegic
spinal cord injured persons (TSCI) reported in the
long term, makes a comparative analysis of the
various complications and the clinical and environ-
mental factors with which they are respectively
associated.

Methods

The Tetra®gap survey was developed under the aegis of
the `International French-speaking association of
paraplegic therapy groups'. It is a multi-centre
epidemiological survey; its protocol and methodology
are described in detail in part I.21

The survey included persons with complete or
incomplete TSCI, aged 16 years or over at the time
of injury, 18 years or over at the time of the survey,
and with a minimum 2-year delay. Their injury had
resulted in an admission to one of the rehabilitation
units which had agreed to take part in the project (35
departments or centres).

Each patient, who had given his/her informed
consent to take part in the survey, received a
questionnaire to ®ll in, based on the long-term
outcome, dealing with several themes and particularly
with a medical section.

The socio-demographic characteristics of the study
population and the causes of initial injury were
described in Part II.22

The survey population involved 1668 patients. Their
characteristics are summarised in Table 1.

The complications leading to rehospitalisation
following discharge were registered as cumulative
incidence:

. Have you been rehospitalised since the end of re-
education? (yes/no)

. If you have been rehospitalised:
± How many times?
± How long in total (in months)?
. What were the causes: systematic assessment,

pressure sore(s), urinary complications, respiratory
complications, bowel complications, pains, osteo-
ma(s), awkward contractures, non-surgical upper
limb fractures, surgical upper limb fractures, non-
surgical lower limb fractures, surgical lower limb
fractures, other causes to be speci®ed

. Did some complications occur during those rehos-
pitalisations, if so, please describe them?
The items relative to complications present during

the survey were registered as prevalence data:
. Have you had one or more pressure sores

(presently)? (yes/no)
. Have you had any awkward urinary leakages?

(never/sometimes/often)

. Have you had any awkward contractures? (never/
sometimes/often)

. Have you had any embarrassing bowel leakages?
(never/sometimes/often)

. Have you had any perspiration attacks? (never/
sometimes/often)

. Have you had any other complications? (never/
sometimes/often)

. If so, please describe them?

. Have you had any pains? (never/sometimes/often)

. If so, please indicate the intensity (between 0 and
10, 0 being no pain and 10 being the most awful
pain)?

The statistical analysis was carried out with
parametric (analysis of variance) and non-parametric
tests (Mann-Whitney, Kruskall-Wallis tests and Pear-
son's w

2 independence test), with univariate correla-
tions. The threshold of signi®cance taken into account
was P=0.05.

Results

Complications leading to rehospitalisation following
discharge
Mean time elapsed since the accident is 12.9 years
(median 11.2 years with extreme from 2 to 40, Figure
1). During this period, the reported rate of rehospita-
lisation was 74.4%, with a median number of three per
patient and a bimodal distribution, 85% of patients
were rehospitalised less than six times, 10% 10 times or
more and only 5% between seven and nine times

Table 1 Characteristics of the Tetra®gap survey population:
demographic variables and type of injury

Mean+SD

Age at accident* 30.7+13.2
Age at survey* 43.6+13.5
Time since injury* 12.9+7.9

n %

Gender
Females 334 20
Males 1333 80

Level of lesion
C1 ±C2 110 7.2
C3 276 18.2
C4 442 29.1
C5 406 26.7
C6 257 16.9
C7 ±C8 30 1.9

Motor lesions
Complete 841 53.3
Incomplete 738 46.7

Sensory lesions
Complete 595 37.4
Non-complete 994 62.6

*in years
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(Figure 2). As expected with such cumulative incidence
data, the number of rehospitalisation increased with
length of time after the accident (P=0.001) but the two
®gures do not have the same distribution.

The mean cumulated length of stay was 6.1 months,
but the median was only 2 months. The causes of
rehospitalisation are shown in Table 2. Urinary
complications were the most common reported causes
(32.1%), then systematic follow-up (27.7%) and
pressure sores (19.7%). The open item `other causes'
was ®lled in by 14.4% of patients to describe
rehospitalisation regarding functional surgery of the
upper limbs (35.5%), urological or genital surgery
(23%), and other surgical procedures (66%). These
were common answers but were not exclusive, as the
same patient could report several of these complications.

Further complications arose or were discovered
during 15% of these rehospitalisations, ®rst of all
infections (35%) then skin complications (26.2%).

Complications present at the time of the survey
Three types of complications were reported by over
half the persons: awkward contractures (84.7%), pain

(73.8%, of which 36% reported severe pain higher than
seven out of 10 on an analogic visual scale), and lastly,
embarrassing urinary leakage (55.9%). Other reported
complications were perspiration attacks (33.7% with
11.3% of frequent ®ts), loss of bowel control (36.5% of
which 4.5% were frequent), and pressure sores for
14.1% of the persons at the time of the survey (cf.
Table 3). These di�erent complications are strongly
interrelated, in a signi®cant way, except for pressure
sores and pain (P=0.18). On the other hand, they

Table 2 Reported causes of rehospitalisations

n %

Urinary complications 534 32.1
Systematic follow-up 461 27.7
Pressure sores 329 19.7
Respiratory complications 226 13.6
Contractures 160 9.6
Bowel complications 158 9.5
Pain 151 9.1
Secondary fractures of lower limbs
(without surgery)

56 3.4

Osteoma 50 3
Secondary fractures of lower limbs
(with surgery)

40 2.4

Secondary fractures of upper limbs
(without surgery)

23 1.4

Secondary fractures of lower limbs
(with surgery)

17 1

Others 240 14.4

Figure 1 Time following discharge (in years)

Figure 2 Distribution of the survey population according to
number of rehospitalizations since the discharge from the ®rst
rehabilitation unit

Table 3 Prevalence of reported complications at the time of
the survey

n %

Awkward contractures
No 249 15.2
Sometimes 861 52.7
Often 523 32

Pain
No 373 26.2
Sometimes 546 38.3
Often 505 35.5

Embarrassing urinary leakage
No 700 44
Sometimes 589 37
Often 301 18.9

Perspiration attacks
No 842 52.7
Sometimes 576 36
Often 180 11.3

Embarrassing bowel leakage
No 1016 63.5
Sometimes 512 32
Often 72 4.5

Pressure sores
Yes 224 14.1
No 1369 85.9

Others 265 15.9

Medical complications in SCI

R Klotz et al

459

Spinal Cord



di�ered regarding the factors to which they were
associated.

Special attention has to be given to the link between
the age at the time of the accident, time elapsed
between the accident and the survey and the rate of
complete neurological de®cit: the persons whose injury
occurred with the greatest time elapsed between injury
and time of the survey, were those who had had the
accident at the youngest age (P=0.001), they also
presented more often with a complete neurological
lesion (P=0.001).

Awkward contractures
These were signi®cantly more frequent in patients with
an incomplete motor lesion (P=0.002), who were
older, be it at the time of injury (P50.001) or at the

time of the survey (P=0.003), and in those whose
accident was recent (P=0.009). The results are shown
in Table 4.

Pain
The presence of pain was correlated with an incomplete
motor and sensory lesion at the time of the survey
(P=0.003), with an older age, either at the time of
injury (P50.001), or that of the survey (P50.001).
Pain is more frequent in TSCI persons whose injury
was recent (P=0.05) and with lower socio-professional
status at the time of injury (P=0.001): the rates were
higher for retirees, the unemployed, for those who had
never attended school or who had a low educational
level, whether or not the persons had incomplete or
complete motor lesions (cf. Table 5).

Table 4 Awkward contractures and associated factors

No Sometimes Often P

Age at accidenta 28.7 29.6 32.0 ***
Age at surveya 42.7 42.6 45 ***
Time since injurya 13.9 13 12.1 **

n % n % n %

Gender NS
Males 195 15 691 53 418 32
Females 54 16.5 169 51.5 105 32

Motor lesion
Complete 147 17.8 450 54.3 231 27.9 **
Incomplete 93 12.8 382 52.5 253 34.8

Sensory lesion NS
Complete 102 17.4 311 53.2 172 29.4
Incomplete 133 13.5 525 53.4 325 33.1

Level of lesion NS
C1 ±C2 11 10.1 58 53 39 36.1
C3 36 13.2 146 53.5 91 33.3
C4 66 15.1 233 53.3 138 31.6
C5 66 16.4 219 54.5 117 29.1
C6 39 15.5 134 53.2 79 31.1
C7 ±C8 6 20 14 46.7 10 33.3

Level of education (in years) ***
<5 26 14.1 88 47.6 71 38.4
5 to 9 27 13 106 51.2 74 35.7
10 to 11 74 14.4 293 57 147 28.6
12 to 13 32 16.4 104 53.3 59 30.3
14 to 15 20 17.5 51 44.7 43 37.7
16 9 10.6 48 56.5 28 32.9
>16 28 33.7 40 48.2 15 18.1

Academic achievement **
No schooling 5 27.8 9 50 4 22.2
Primary education 34 11.6 155 52.9 104 35.5
Secondary education 118 14.8 435 54.6 243 30.5
Higher education 70 21.8 161 50.2 90 28

Occupational status (at injury) **
Retired 7 12.7 21 38.2 27 49.1
Active 164 14.9 576 52.3 361 32.8
Unemployed 8 9.3 50 58.1 28 32.6
Others 64 17.6 204 56 96 26.4

aMean in years. NS: not signi®cant; *P<0.05; **P<0.01; ***P<0.001
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Embarrassing urinary leakage
Frequent urinary leakage was correlated with subjects
with a complete neurological lesion (P50.001). There
was no correlation with the subject's age, either at the
time of injury (P=0.69) or of the survey (P=0.39),
time since injury (P=0.69), occupational status at the
time of injury (P=0.78), the level of education
(P=0.81) or academic achievement (P=0.37) (cf.
Table 6).

Pressure sores
The presence of pressure sores is correlated with
complete motor and sensory lesion (P50.001 and
P=0.002, respectively), previous history of pressure
sores in the acute phase (P50.001) or during
subsequent evolution (P50.001). They were signi®-

cantly more frequent in subjects whose injury occurred
at a younger age (P50.001), whereas the age at the
time of the survey was no longer a relevant factor
(P=0.07). The presence of pressure sores increased
with time elapsed since injury (P50.001), but we have
to remember that in our population, the longest delay
from injury is linked to the rate of complete
neurological lesion (P=0.001).

Pressure sores were more frequently reported by
subjects with the lowest socio-economic status: un-
employment at the time of injury (P50.001), low
educational level (P=0.03) or limited academic
achievement (P50.001). The lowest rates of pressure
sores are observed with active subjects, or with
subjects with a higher level of education (cf. Table 7).

These results are all the more signi®cant in that
there is no di�erence in academic achievement between

Table 5 Pain and associated factors

No Sometimes Often P

Age at accidenta 26.8 28.8 34.9 ***
Age at surveya 40.5 41.8 47.2 ***
Time since injurya 13.7 13 12.3 *

n % n % n %

Gender NS
Males 310 27.3 434 38.2 391 34.4
Females 62 21.5 112 38.9 114 39.6

Motor lesion
Complete 219 30.3 257 35.5 247 34.2 **
Incomplete 145 22.7 272 42.5 223 34.8

Sensory lesion **
Complete 159 30.6 181 34.9 179 34.5
Incomplete 206 24 352 40.9 302 35.1

Level of lesion NS
C1 ±C2 15 16.1 39 41.9 39 41.9
C3 71 31.1 82 36 75 32.9
C4 102 26.7 145 38 135 35.3
C5 91 25.8 132 37.4 130 36.8
C6 61 26.8 103 45.2 64 28.1
C7 ±C8 9 34.6 7 26.9 10 38.5

Level of education (in years) **
<5 38 25 57 37.5 57 37.5
5 to 9 32 18 70 39.3 76 42.7
10 to 11 112 25.3 184 41.5 147 33.2
12 to 13 55 31.3 64 36.4 57 32.4
14 to 15 34 33.7 38 37.6 29 28.7
16 24 32 32 42.7 19 25.3
>16 30 39 27 35.1 20 26

Academic achievement ***
No schooling 4 23.5 5 29.4 9 47.1
Primary education 55 22.1 97 39 97 39
Secondary education 181 26.3 272 39.5 235 34.2
Higher education 106 36.3 111 38 75 25.7

Occupational status (at injury) ***
Retired 8 16.7 11 22.9 29 60.4
Active 248 26 360 37.8 345 36.2
Unemployed 14 18.7 30 40 31 41.3
Others 99 30.3 133 40.7 95 29.1

aMean in years. NS: not signi®cant; *P<0.05; **P<0.01; ***P<0.001
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persons with either complete or incomplete motor or
sensory lesion.

Discussion

This survey is the largest, as far as the number of
persons questioned is concerned, and which is aimed
at speci®cally studying the mid- and long-term out-
come of TSCI persons. The survey was performed by
means of a self-administered questionnaire and so
obtained the patient's personal views of their own
situation. We have to raise the point that most of our
data are based on subjective responses. Subjective data
are less reliable than objective data (patients in the
same condition may report their condition di�erently
because their perception is di�erent) but subjective
data are key factors to health service access. This

choice was not only an argument for feasibility of the
survey with the size of the population being studied, it
was an assumed choice to access the individual's point
of view about their complications rather than medical
considerations. However, another part of the survey is
aimed at gathering objective data. Looking at these
methodological concerns, quality of response was
controlled and internal coherence of data was veri®ed
and corrected.

Medical, functional, psychological and social data
could be recorded simultaneously. This multi-dimen-
sional aspect is essential because it makes it possible to
better understand the mutual interaction between
physiology and the environment as a whole. However,
we have to highlight that this is not an analysis of risk
factors for each complication, but an analysis of
clinical and environmental associated factors.

Table 6 Embarassing urinary leakage and associated factors

No Sometimes Often P

Age at accidenta 30 30.5 30.8 NS
Age at surveya 42.7 43.4 43.9 NS
Time since injurya 12.7 12.9 13.1 NS

n % n % n %

Gender NS
Males 576 45.4 454 35.8 239 18.8
Females 124 38.8 134 41.9 62 19.4

Motor lesion
Complete 325 40.1 295 36.4 190 23.5 ***
Incomplete 356 49.4 267 37 98 13.6

Sensory lesion ***
Complete 226 39 214 37 139 24
Incomplete 450 46.7 360 37.4 153 15.9

Level of lesion NS
C1 ±C2 54 50 32 29.6 22 20.4
C3 125 46.6 95 35.4 48 17.9
C4 194 45.4 153 35.8 80 18.7
C5 166 42.7 145 37.3 78 20.1
C6 94 38.1 110 44.5 43 17.4
C7 ±C8 12 40 11 36.7 7 23.3

Level of education (in years) NS
<5 81 45.8 58 32.8 38 21.5
5 to 9 88 44.7 69 35 40 20.3
10 to 11 225 44.8 182 36.3 95 18.9
12 to 13 88 45.8 72 37.5 32 16.7
14 to 15 51 45.1 45 39.8 17 15
16 36 42.9 39 46.4 9 10.7
>16 38 45.8 28 33.7 17 20.5

Academic achievement NS
No schooling 5 27.8 8 44.4 5 27.8
Primary education 123 43.8 96 34.2 62 22.1
Secondary education 348 44.7 287 36.8 144 18.5
Higher education 144 45.3 124 39 50 15.7

Occupational status (at injury) NS
Retired 21 44.7 15 31.9 11 23.4
Active 484 45.1 392 36.5 197 18.4
Unemployed 30 36.1 31 37.3 22 26.5
Others 155 43.2 141 39.3 63 17.5

aMean in years. NS: not signi®cant; *P<0.05; **P<0.01; ***P<0.001
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The initial, biographical characteristics of the survey
population did not di�er from those of other
epidemiological studies.6 ± 17

Generally speaking, the major ®nding highlighted in
this work is the very high occurrence of some
complications in these persons: over half reported
contractures, urinary leakage and/or pain.

It also arises that certain persons, in the mid- and
long-term, presented a growing risk of complications;
this vulnerability which cannot be entirely attributed
to a higher level of impairment.

We have to stress the incidence of di�erential
mortality bias in some complications: older age
patients, patients with higher injury level or complete
lesion are more likely to die before the survey is
conducted. This di�erential mortality bias a�ects the
relationship between time after injury and prevalence

of medical complications. It increases with advancing
time after injury.

Rehospitalisations
In the present study, the analysis of the number and
duration of hospitalisations between initial injury and
the survey allowed us to highlight a smaller sub-group
of persons who were hospitalised more frequently and
above all for a longer duration of stay than the
overall survey population: this may be explained by
a higher degree of impairment23 ± 27 but also by
di�erences in educational level,24 ± 25 socio-economic
status,25,28,29 or again by a poorer adaptation to
disability.24 This ®nding also appears in some other
studies on spinal cord injured persons in general.
According to Meyers et al,30 8% of injured persons

Table 7 Pressure sores and associated factors

No Yes P

Age at accidenta 32 29.3 ***
Age at surveya 4.4 42.9 *
Time since injurya 11.6 13.7 ***

n % n %

Gender NS
Males 1090 85.3 278 89.1
Females 278 89.1 34 10.9

Motor lesion
Complete 660 80.9 156 19.1 ***
Incomplete 665 92 58 8

Sensory lesion ***
Complete 475 82.5 101 17.5
Incomplete 857 88.2 115 11.8

Level of lesion NS
C1 ±C2 94 89.5 11 10.5
C3 232 86.9 35 13.1
C4 363 84.6 66 15.4
C5 335 86.1 54 13.9
C6 214 86.6 33 13.4
C7 ±C8 26 89.6 3 10.4

Level of education (in years) *
<5 145 80.6 35 19.4
5 to 9 167 83.1 34 16.9
10 to 11 439 87.8 61 12.2
12 to 13 165 86.8 25 13.2
14 to 15 106 93 8 7
16 73 89 9 11
>16 77 91.7 7 8.3

Academic achievement ***
No schooling 12 66.7 6 33.3
Primary education 234 81.5 53 18.5
Secondary education 679 87.4 98 12.6
Higher education 287 90.3 31 9.7

Occupational status (at injury) *
Retired 4 8.5 43 91.5
Active 168 15.6 912 84.4
Unemployed 12 14.6 70 85.4
Others 33 9.2 324 90.8

aMean in years. NS: not signi®cant; *P<0.05; **P<0.01; ***P<0.001
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make up 22% of rehospitalisations and 59% of the
care burden.

In this study, the number of rehospitalisations
increased with time through a cumulative phenomen-
on. In the literature, its incidence is higher during the
®rst 5 years, then it decreases, as though some
equilibrium had been reached, it then increases again
after approximately 20 years of evolution.15 ± 27

Urinary complications and pressure sores are the two
main reasons for hospital readmissions in people with
chronic spinal cord injury.27 With the passing of time
some complications are reported less frequently:
awkward contractures, pain, whereas others are more
frequent: perspiration attacks, pressure sores, which
may be attributed to a lesser vigilance towards
prevention and to the ageing of the body's di�erent
physiological systems.

Combinations of complications
Frequent association between these complications was
noted, except between pressure sores and pain. This
lack of link may be explained by the di�erent types of
lesions which favour them: incomplete ones for pain
and complete ones for pressure sores. These were not,
therefore, the same subjects. Moreover, motor and
sensory conservation, associated with the presence of
pain, is a protecting factor against pressure sores
through its role as an alarm.

Many such associations can be found in the
literature either concerning pressure sores,31 ± 35 urin-
ary complications36 or pain.37 ± 39 They are linked to
the complex, unstable physiological balance after a
spinal cord lesion. An initially localised imbalance
starts a chain of changes which result in the more or
less rapid emergence of complications and the creation
of real vicious circles.40

Awkward contractures
Contractures were the most frequent complications
reported by spinal cord injured persons. In this study
only 15% of subjects had none; yet paradoxically, very
few studies on their prevalence exist. They seem to be
favoured by incomplete neurological lesion in this
survey and in other studies.41 ± 43 Dimitrijevic et al,44

noted that partial preservation of cerebral in¯uence on
the sub-lesion spinal cord contributes to the occurrence
of hyper-excitability which may be found in the form
of spasticity and osteotendinous hyper-re¯exiveness.
Contractures diminish with time, probably owing to
the occurrence of atrophic changes in sub-lesion muscle
®bres: amyotrophic sclerosis and loss of compliance.

Pain

An overall rate of 73.8% of persons su�ering pain was
noted, of which 35.5% had frequent pain, with one
third in severe pain. In studies which do not distinguish
paraplegic and tetraplegic SCI persons, this rate varies

from 14% to 94%, according to whether or not the
lowest intensity is taken into account, with a majority
of studies reporting a prevalence of about 60% to
70%, with 20% to 30% of intense pain.37 ± 39,45 ± 53

The age, whether at the time of injury or at the time of
the survey was correlated with the presence of pain, this
is con®rmed by the majority of studies.14,37 ± 39,50,54,55

For Richards,55 age would represent the best predictive
factor for pain occurrence. The explanation could be the
decrease in plasticity of the central nervous system with
age, as far as neurogenic pain is concerned,39 as well as
over-use of supra-lesional joints for osteo-articular
pains.56

A greater frequency of pain was noted in patients
su�ering from incomplete neurologic lesions ± a
correlation which is also con®rmed by most of the
publications38,39,50,52,55 ± 58 and is also found in persons
with a lower socio-professional status, either before
the injury or at the time of the survey: unemployment,
low level of education or poor academic achievement,
which underlines the importance of the psychosocial
component when considering pain.53 ± 55,58 ± 60

Embarrassing urinary leakage
No other study could be found showing, as in the
present case, that there are very few factors associated
with the presence of urinary leakage, apart from
factors linked to the severity of clinical condition:
complete motor and sensory lesion, connection with all
the other complications. This complication seems to be
the re¯ection of a more severe impairment, and
independent from more individual or environmental
factors. Although it is not signi®cant, it can be noted
that urinary leakage tends to be more frequent in
women.

Skin complications
The major risk factor reported in the literature
is ®rst and foremost the complete neurological nature
of the lesion well before the di�erence in the
level of lesion between tetraplegics and
paraplegics.26,31 ± 33,35,41,54,56,61,62 Previous histories of
skin complications are also a major risk factor in the
occurrence of pressure sores. On the one hand, this is
due to the fragility of skin around scars but, and on
the other hand, more especially because it is a risk
factor of a relapse, whatever the level of the
lesion.35,63,64 In this study, the rate increases from
factor 3 to 4 and for Berkley,63 a factor of 4. This
vulnerability may be linked to more severe impair-
ments, to maladjusted behaviour,28,65,66 to low socio-
economic and educational status: low level of educa-
tion, unemployment.31 ± 33,35,64,67

Conclusion

The TSCI persons who took part in this survey
reported a very high percentage of complications,
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which were, for the most part, interrelated. This rate
may increase due to the ever-increasing survival rate
among subjects of increasingly higher level of neuro-
logic lesions, and the ageing of the existing population.
It is thus important to care for the long-term outcome
of these patients, a ®eld on which few researchers have
been focusing as compared to the initial phase of
rehabilitation. Associated factors have been identi®ed
in a general way and for each principal complication.
Contractures were more frequent in subjects with
incomplete neurological impairment. Pain was also
correlated with the incomplete aspect of the lesion but
also with older age and poor socio-professional status.
Urinary leakage re¯ects the degree of impairment. Skin
complications are strongly correlated with the degree
of impairment, in addition to previous history of sores
and with an unstable psychosocial status. These data
underline the interest for continuing research in this
domain, while taking into account the di�erent aspects
which make up the individual. Early identi®cation of
risk factors and a better understanding of the neo-
physiological balance of spinal cord injured persons
will allow better secondary and tertiary prevention
policies and to favour the inclusion of severely disabled
persons, while still continuing e�orts with regard to
primary prevention.
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Appendix

The Tetra®gap survey, carried out under the aegis of the `Association Francophone Internationale des Groupes
d'Animation de la ParapleÂ gie' (AFIGAP), was achieved thanks to the participation of the Tetra®gap group which
involves a steering committee including D Boulongne, M Delcey, JF Desert, M Maury, JP Pedelucq, JF Ravaud
and M Tramblay and the 35 associated teams mentioned below:

1 Berck-HoÃ pital franco-ameÂ ricain (Dr Allas)
2 Berck-Centre HeÂ lio-marin (Dr Chikhi)
3 Bichat (Pr Bedoiseau)
4 Bois-Guillaume (Pr Beuret-Blanquart)
5 Bordeaux (Pr Barat, Dr Petit)
6 Bou�eÂ mont (Dr TheÂ venin-Lemoine)
7 Bourbon-Lancy (Drs Malier, EsteÂ ve)
8 Bruxelles (Drs Heilporn, Biefnot)
9 CerbeÁ re (Dr Enjalbert, M. Rosebande)
10 Charleville MeÂ zieÁ res (Drs Delrez, Skoda)
11 Club de loisirs et d'entraide de Garches
12 Coubert (Dr DeÂ sert)
13 Garches (Prs Bussel et Dizien, Dr Lortat-Jacob

et Tramblay)
14 GeneÁ ve-HoÃ pital Cantonal Universitaire,

(Pr Chantraine, Dr Castagnier)
15 Giens (Drs Boucand et Tournebise)
16 Invalides (INI, Dr Dumurgier, Dr Barouti)
17 Kerpape (Drs Busnel, Cormerais, PeÂ delucq)

18 La Membrolle sur Choisille (Dr Chauvet)
19 L'Arche (Drs Egon, Isambert)
20 La Tour-de-Gassies (Dr N'Guyen Van Tam, Dr Wiart)
21 Lay-Saint-Christophe (Dr Grugerolle, Dr Thisse)
22 L'Hospitalet-Montoire (Dr Simon)
23 Limoges (Prs Labrusse et Dudognon, Dr Munoz)
24 Lyon-Henry Gabrielle (Pr Boisson)
25 Lyon-Henry Gabrielle (Pr Eyssette, Dr Frenay)
26 Marseille-Clinique St-Martin (Dr Chapuis-Duco�re)
27 Marseille-Valmante (Drs Benezet et Allovon)
28 Montpellier-Propara (Dr. O'Hanna, Dr Rouays-Mabit)
29 Mulhouse (Dr Jacob-Chia)
30 Nantes (Pr MatheÂ , Drs Perrouin-Verbe et Rome)
31 Neufmoutiers-en-Brie-Les LyceÂ ens (Dr FrancË ois)
32 Pen-Bron (Dr Tanguy)
33 Rennes Beaulieu (Pr Brissot, Dr Gallien)
34 Saint-Hilaire du Touvet (Dr Pauget)
35 Strasbourg (Dr Pinelli)
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