
The Tetra®gap Survey on the long-term outcome of tetraplegic spinal
cord injured individuals: Part I. Protocol and methodology

J-F Ravaud1, J-F DeÂ sert2, D Boulongne2, M Delcey3, J-P Pedelucq4, M Tramblay5, A Cayot-Decharte3, A Papa3,
M Maury3 and the Tetra®gap Group*

1INSERM (National Institute for Health and Medical Research), IFRH (Federative Research Institute on
Disability); 2Centre of Neurological Rehabilitation, Coubert; 3Association des ParalyseÂs de France (APF); 4Centre
Mutualiste de reÂeÂducation et de reÂadaptation fonctionnelle, Kerpape; 5Rehabilitation Department, Hospital Raymond
PoincareÂ, Garches, France

The Tetra®gap Survey, a multicentre epidemiological survey on the outcome of tetraplegic
spinal cord injured (TSCI) people from their ®rst admission to a Rehabilitation Department
or Centre is currently being undertaken in France.
The general objective of this survey is to evaluate the situation of the TSCI people and their

conditions of life in its medical, psychological and social aspects.
This ®rst article is aimed at presenting the protocol and the methodology of this survey. In

a second part, yet to be submitted for publication, the preliminary results will be presented. It
was ®rst necessary to create a database of the population of TSCI people known to the centres
and medical rehabilitation services, removing double entries.
The criteria used for inclusion in the study were: a complete or incomplete traumatic

cervical cord lesion, including post-surgical complications; age 16 or over at the time of the
accident which must have occurred before December 31, 1992.
The enquiry consisted of a self-administered questionnaire carried out with surviving

tetraplegic people who had given their informed consent for their participation. The
questionnaire consecutively covered the following topics: the situation at the time of the
accident, the medical evolution between the accident and the end of stay in a rehabilitation
unit, their evolution after discharge and the current situation (medical, social, professional and
personal).
During this ®rst phase, 6082 TSCI people were identi®ed by the collaborating centres. The

603 ®les of those who had died and 769 double entries were removed. Thus, 4710
questionnaires were sent out. The results of the participation show that 2251 people gave their
consent and received questionnaires (340 additional deaths were acknowledged at this step),
163 refused, 869 were lost for follow-up, and 67 were excluded. There was no reply from 1020
people. We received 1830 questionnaires of which 1669 ful®lled all the necessary criteria for
data exploitation. Home interviews with people who gave their consent will be carried out in a
second phase as well as a study of deaths. A 5-year longitudinal follow-up is scheduled.
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Introduction

As a result of modern resuscitation and emergency
medicine, an increasing number of people presenting
with traumatic cervical cord injury survive, even with
high-level lesions. In addition, the long-term survival of
these people has also increased since World War II.
Further, the current socio-economic climate imposes on
health providers the need for a rigorous control on health
expenditures generated by the various pathologies.

However, there is currently no precise data on the
long-term outcome of the overall spinal cord injured
people, particularly for those who are tetraplegic. For
this reason, the `Association Francophone Internatio-
nale des Groupes d'Animation de la ParapleÂ gie'
(AFIGAP), the International French-Speaking Asso-
ciation of Animation Groups of Paraplegia has
decided to undertake a multicentre epidemiological
survey on the outcome of the tetra-plegic spinal cord
injured people (TSCI). This survey, named TETRA-
FIGAP, has solicited all the centres and rehabilitation
units in France and two others in European French-
speaking countries (Belgium and Switzerland).

Its aim is to evaluate the medical situation and the
conditions of life of TSCI people. The overall protocol
was launched in 1995. In 1998, a synthesis of the
overall research works conducted about the self-
administered questionnaire will become available.

The ®rst article, Part I, is aimed at presenting the
protocol and the methodology of the Tetra®gap
Survey. In a second part, to be submitted for
publication, the preliminary results will be described.

Background and literature

Few studies have been carried out, either in Europe or
elsewhere in the world, on the problems encountered
by tetraplegic people after leaving rehabilitation units.
Moreover, these studies deal mainly with spinal cord
injured (SCI) people in general (both paraplegic and
tetraplegic subjects).

At the end of World War II, Guttmann1 was one of
the ®rst authors to become interested in the speci®c
problems of the SCI patients and their outcome.

The main studies, in this area, have been carried out
in North America. Such as those of Tator et al2 who
studied the evolution of the outcome of SCI people in
the Toronto area in Canada. Two groups were
studied, comparing neurological recovery, mortality
and length of stay during the ®rst hospitalisation of a
group of 201 patients treated between 1974 and 1981
in a specialised Spinal Cord Injuries Unit, with a
group of 351 paraplegic or tetraplegic people who had
been treated in a general hospital between 1947 and
1973 (ie before the creation of the specialised unit in
Toronto).

In the United States two large cohorts have been
studied:
(1) DeVivo et al3 have collected a database which in

1991 included 13 763 patients, of which 54.2%
were TSCI patients. This database, located at the
National Spinal Cord Injuries Statistical Centre
(NSCISC) permitted an annual follow-up of this
population from its constitution in 1973, as SCI
people were being included in the survey. This
cohort, which is, without any doubt, the most
important (cf. Table 1), has led to many
publications.3 ± 5,25

(2) Krause6 studied the outcome over 15 years of
135 SCI people who in 1974 had a minimum
age of 18 and a 2-year follow-up period after
the accident. He used a questionnaire and
compared the responses obtained in 1974 with
those obtained using the same questionnaire
during a new interrogation of the same
population in 1989. This follow-up study
showed that rehabilitation of the disability
continues long after the departure from the
specialised centre.

There are numerous other world-wide studies on the
epidemiology of SCI patients, in particular the studies
by Chen and Lien in Taiwan,7 Soopramanien8 in
Romania, Hart and Williams9 in South Africa, Shingu
et al10 in Japan, Silberstein and Rabinovich in
Russia11 and Pajareya in Thailand.12 They basically
deal with the causes of the accidents and the socio-
demographic characteristics of the wounded people
but not their outcome.

Table 1 Comparison between di�erent surveys in the literature and the Tetra®gap Survey

Number of
Period of Year of tetraplegic

Authors study publication Region subjects

DeVivo et al
Shingu et al
Hartkopp et al
Chen and Lien
Levi et al
Minaire et al
Daverat et al
Krause

1973 ± 85
1990 ± 92
1953 ± 90
1978 ± 81
1991 ± 94
1970 ± 75
1982 ± 85
1974 ± 89

1992
1995
1997
1985
1995
1978
1995
1992

USA
Japan

Denmark
TaõÈ wan

Sweden (Stockholm)
France (RhoÃ ne-Alpes)
France (Bordeaux)
USA (Atlanta)

7460
7317
424
262
147
142
99
91

TETRAFIGAP 1995 ± 96 1997 France (Belgium, Switzerland) 1669
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More speci®cally in Europe, one of the main works
is a study by Levi et al13 of patients in the Stockholm
area, Sweden, between November 1991 and June 1994.
The studied population included 355 patients of whom
only 147 had a cervical lesion. The data were collected
by semi-directed interviews. In Denmark, Hartkopp et
al14 studied the evaluation of the outcome and the
cause of death after a SCI. They studied 888 SCI
people between 1953 and 1990. Two populations were
compared: the ®rst one, was of 359 patients treated
between 1953 and 1971 and the second one, of 529
patients treated between 1972 and 1990. Whiteneck et
al15 and Frankel et al16 studied mortality, health
condition and functional and psycho-social outcome in
1834 patients with SCI for over 20 years, who were
treated in Stoke Mandeville Hospital, in the Spinal
Unit in Southport in England, and in the Craig
Rehabilitation Centre, in Colorado, USA.

With regard to France, the ®rst comprehensive
enquiry about the return to professional and social life
of paraplegic and tetraplegic individuals was made by
Maury17 as early as 1964. Minaire et al,18,19 for the
®rst time in France, made an extensive register of SCI
patients in the RhoÃ ne-Alpes region between 1970 and
1975, thus studying the incidence and prevalence of
these pathologies. But, in France and in French-
speaking countries, data on the outcome of SCI
patients are scanty. This has been emphasised by
Tricot20 and by Yelnik et al21. Daverat et al,22,23 in
Bordeaux, made a cohort of 188 SCI patients admitted
to the Pellegrin Hospital between 1982 and 1985. They
published a study on the long-term outcome of 149
SCI patients still alive in 1992.22 In addition, they
studied the predictive factors of autonomy in the 99
tetraplegic people in this group.23 Finally, Dollfus24

surveyed the state of rehabilitation of SCI patients
from information collected from specialised centres in
ten European countries.

These epidemiological investigations studied the
prevalence and incidence of SCI and the risk factors
rather than their consequences. In fact, few teams have
worked on the outcome of tetraplegic people,
particularly the medical, psychological and socio-
economic aspects of their daily lives.

Methodology

A Steering Committee of seven members from the
®elds of rehabilitation, disability movement and
research was set up. This work was placed under the
aegis of the AFIGAP, an association with a member-
ship of over 200 physicians in physical medicine and
rehabilitation as well as paramedical workers belong-
ing to hospitals or rehabilitation units dealing with
SCI.

The Steering Committee held regular sessions from
September 1994. Its objectives are as follows:

. protocol elaboration and methodology of the
survey;

. search for funding and the required collaborations;

. exploitation and follow-up of collected data.

The Survey is named TETRAFIGAP and is protected
by a charter.

Criteria for inclusion into the study were:
(1) traumatic tetraplegia, complete or incomplete,

including post-surgical;
(2) with or without brain injury;
(3) admission to a rehabilitation unit since its

creation, whatever the duration of the stay, and
even those who died following admission;

(4) age 16, or over, at the time of the accident which
must have occurred before December 31, 1992,
Therefore they were all adult patients at the time
of the survey. All the cervical cord lesions occurred
at least 2 years prior to the survey.

The overall protocol accords with the recommen-
dations covering public's protection with respect to
con®dentiality. A favourable noti®cation was given
to the protocol by the `Commission Nationale
Informatique et LiberteÂ ' (CNIL), the French
National Committee on Data Processing and
Privacy.

Thirty-®ve departments or units specialised in SCI
agreed to participate in the survey. Each sent a list of
the TSCI patients in their service who ful®lled the
inclusion criteria as well as a list of those who had
died. The TSCI patients being followed-up at more
than one centre were registered at the centre they had
used most recently.

After eliminating the double entries and the deaths,
this procedure established for each specialised unit the
list of all the selected TSCI patients. A consent form
was then sent to the patient, together with a letter
signed by the Secretary of AFIGAP and the physician
from the unit. The request was mailed again to the
non-responders after 3 months.

There were ®ve categories of replies:

. acceptance;

. refusal;

. death;

. return to sender: `no longer at this address';

. no response.

At the same time, the questionnaire was designed by
the Steering Committee. This questionnaire was sent
from the centres to the patients agreeing to participate
in the study. Upon completion, the replies were sent
by pre-stamped mail to the Coubert Centre, the
AFIGAP base.

All the questionnaires were made anonymous by a
coding system which allowed a selection for a second
request in case of no response before being de®nitively
entered in the database. The material was a self-
administered questionnaire entitled `1995 Survey on
the Outcome of Tetraplegic People from their First
Admission either in a Department or a Rehabilitation
Centre'. It comprises eight pages with 119 simple or
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multiple choice and 18 open questions, and consists of
four parts:
(1) Situation at the time of the accident: family and

professional situation, type of accident;
(2) Evolution between the accident and the end of stay

in a rehabilitation unit: medical data (lesion level),
complications (tracheostomy, bedsores, fever etc.);

(3) Outcome since the conclusion of rehabilitation:
centres attended, rehospitalisations and reasons for
these;

(4) Current situation: family and medical status,
treatment, care needed, functional independence,
technical aids, housing, social relations, external
transport arrangements, current professional situa-

Figure 1 Contribution of the 35 centres to the Tetra®gap Survey.
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tion, training, leisure, assessment of well-being and
®nancial resources.

At the end of the questionnaire patients were asked
whether they would agree to participate in a further
enquiry by an additional questionnaire or by receiving
a visit from a home researcher. Finally, the patients
were invited to provide precise details about their
current situation and to give suggestions.

The usable questionnaires were entered and were
statistically analysed (SPSS Software). Before proces-
sing, all the open questions were coded into formats
specially created for this purpose. Data entering was
made using the database `ACCESS' with the help of a
speci®c mask allowing control of as many errors as
possible by rejecting erroneous or incoherent data
entries. Logical veri®cations were carried out. The
gathering and coding of the questionnaires was
®nished by the end of 1996.

Results of participation to the survey

Thirty-®ve departments or specialised centres partici-
pated: 33 in France, one in Belgium (Brussels) and one
in Switzerland (Geneva) (Figures 1 and 4).

The survey gives a good distribution throughout
France with 15 of the 21 regions being represented, ie
almost three quarters. The six non represented regions
lack SCI specialised centres. The largest series of
patients came from the Ile-de-France region where six
centres participated, even although the oldest centre
(Garches) could not use all of its archives. It seemed
logical to include the Brussels and Geneva Centres as
their populations are similar and their physicians have
collaborated from the beginning of the work of
AFIGAP. All of the SCI centres solicited responded
willingly to the request of the Steering Committee.

It is interesting to analyze the double entries
because they provide a good idea of the stability of
the follow-up of the TSCI subjects; the centres with
the largest number were the largest and often the
oldest ones. Amongst them: Berck-HeÂ lio Marin,
Coubert (former centre of Fontainebleau), Garches,
Lyon-Henry Gabrielle, Kerpape, Montpellier, and in
particular CerbeÁ re where nearly half the TSCI patients
were double entries.

During the ®rst phase of the protocol, 6082 TSCI
people were identi®ed by the contributing centres.
After the elimination of 769 double entries and 603
patients known to be dead, 4710 people were sent the
request to participate (Figure 2). Of these, 2251 gave
consent (ie 48%), 163 refused, 340 were noti®ed as
dead by the family or neighbours, a fact that was
unknown by the centres.

There were 869 `return to sender' letters as `no
longer at this address' and 1020 did not reply. Finally,
67 patients were discarded as not ful®lling the
inclusion criteria (Figure 3).

Of the 2251 people agreeing to participate, 1749
returned the questionnaire after completion, ie a 77.7%
reply rate. Moreover, an additional series of 81 patients,

who were not on the ®les or who had been lost to follow-
up by the centres, was provided by the TSCI people
participating in the activities of the Leisure and Aid Club
atGarches. Of these 1830 questionnaires (1749+81), 161
could not be exploited for the following reasons: death
mentioned by the family on return of the questionnaire (7
cases); erroneous or dubious diagnoses (61 cases); age
less than 16 at the time of accident (58 cases); date of
accident after December 31, 1992 (35 cases).

Consequently, the analyses will only deal with 1669
e�ectively usable questionnaires which will constitute
the ®nal basic population of the TETRAFIGAP survey.

The actual participation rates (questionnaire re-
turned) were very di�erent in each centre (Figure 4)

Figure 2 Recruitment of the tetraplegic population by the
centres (n=6082).

Figure 3 Participation to the Tetra®gap Survey of the
tetraplegic people contacted by mail (n=4710).
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but the distribution was fairly good as the centre with
the highest number of returns of questionnaires only
represented 12% of the total.

Discussion

The national and even the international character of
the survey must be emphasised. Most enquiries already
carried out were often regional. The Tetra®gap Survey
has allowed the collection of a large population of
speci®cally TSCI people, rather than a population of
SCI patients in general as is the case with most of the
previously mentioned studies.

However, this study is not really a census of TSCI
patients and even although it is a national study it
does not pretend to be exhaustive. Its main aim was to
obtain a sample representing as faithfully as possible
the TSCI population, in particular re¯ecting their wide
geographical distribution. Thus, it was not a study of
prevalence. In the protocol, children, those with recent
traumas, and those with non-traumatic tetraplegia
were excluded. In addition, as the selection method
was based on 35 rehabilitation centres, it did not take
into account tetraplegic people who were cared for
outwith these centres or abroad.

The features of the participation in the survey merit
certain comments. Only 48% of the 4710 patients who
received a participation request gave their consent

(Figure 3). The true percentage is probably higher as it
is likely that a large number of deaths were not
identi®ed among the non responders on the `address
unknown' groups. If only the living patients giving
approval or refusing are taken into account, a ®gure of
2201 TSCI people out of a population of 60 million
would be reached. Putting this ®gure of 38 per million
into perspective with the prevalence ®gures by Minaire
et al18 who found a rate of 88 per million and by Levi
et al13 with a rate of 93 per million, the coverage of
our survey would be approximately half of French
people who are tetraplegic. However, we should take
note that the North American studies showed much
higher prevalences: 491 per million by DeVivo et al25

in 1980 and 290 per million by Gri�n et al26, if we
assume a ®gure of 50% with cervical lesions among
the total of SCI patients (the average found in the
world literature mentioned above). In Europe these
®gures do not seem so high.

The uniqueness, as well as the major problem of this
survey, comes from the di�culty in coordinating the
work of 35 centres with di�erent sta�ng levels and the
numbers of ®les for processing being quite di�erent
between centres (Figure 1).

In any case, this approach represents a scienti®c
collaboration unprecedented in the French-speaking
®eld of rehabilitation, which was made possible thanks
to the AFIGAP network.

Figure 4 Geographical distribution of participation of the 35 rehabilitation centres to the Tetra®gap Survey.
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The rate of return of questionnaires (77.7%) is
satisfactory considering:
(1) the length of the procedure, in particular between

the ®rst agreements (July 1995) and the sending
out of questionnaires (from November 1985 to
January 1996);

(2) the number of immigrants with linguistic difficul-
ties and the inadequacy of some psychosocial items
of the questionnaire because of some cultural
particularisms;

(3) the length of the questionnaire (137 questions) and
the time required for its completion.

This self-administered questionnaire allowed, as far
as was possible, the gathering of the points of view of
people regarding their own personal situation. The
quality of the medical information was checked after
collection and logical veri®cations allowed a few
corrections. This relatively long questionnaire has the
major advantage of simultaneously dealing with
medical, functional, psychological and social aspects.
The main objective of the survey was to assess the
long-term outcome and therefore the living conditions
on departure from the rehabilitation centres. The
TSCI people were asked about their family, profes-
sional, social and ®nancial status. These aspects are in
fact very poorly known, and this survey should permit
a better understanding of these essential data, in
particular to promote a fairer compensation for injury.
We expect that with an additional home survey, we
will be able to re®ne this information in more detail.

The 950 TSCI patients who died were recorded at
various phases of the survey ± 603 by the centres,
340 as a result of the request for participation and
seven by the families after the questionnaire had been
sent in 1995 or 1996.

Currently, the cause of death is only known in
about 40% of cases and is less well known when death
occurred outside a centre. These data on deaths will be
simultaneously exploited in a speci®c fashion. A
systematic search for the causes of death still
unknown as well as the number of deceased patients
among those lost to follow-up will be undertaken.

This analysis of mortality data has a major
importance for us as we do not know with any
accuracy the causes of death in TSCI patients as well
as their link with tetraplegia. We will study the
evolution of survival duration since the creation of
the centres with respect to age at the time of the
accident, and the causes of mortality in comparison
with those observed by De Vivo.5

Perspectives

This survey is scheduled in three phases: Phase 1,
whose methodology is described in this article.
Statistical analysis of the replies to the questionnaire
are the object of di�erent works targeted at speci®c
topics. Research workers and residents undertaking
their medical theses are currently working on the
analysis of psychosocial aspects, medical complications,

functional abilities, dependency and socioprofessional
reinsertion; Phase 2, which is qualitative, will consist of
a more thorough analysis of the initial survey thanks to
interviews of TSCI people who agreed for a home visit.
Of the 1669 people with a usable questionnaire, 1495
accepted the request to complete a further question-
naire and 1125 accepted a home interview. Therefore, it
is planned to prepare an interview and clinical
examination grid and to set up a sample among
people who gave their consent; and Phase 3 would
allow for a longitudinal follow-up currently planned at
5 years by a requestioning of the population
participating in Phase 1 and by the inclusion of all
new cases of TSCI.
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