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Study Design: Cross-sectional study by mail survey of participation in productive activities of
individuals who sustained a spinal cord injury (SCI) in Quebec from 1970 to 1993.
Objectives: To determine the level of productivity outcomes of a representative sample and
to determine the relationship between the productivity outcomes and some personal and
environmental variables.
Settings: Quebec, Canada.
Methods: Four hundred and eighteen subjects (mean of age=42.1+11.8) were included in
this study. Overall productivity was assessed by the participation into ®ve categories of
activities (gainful employment, studies, homemaking and family activities, community
organizations and leisure activities).
Results: Depending on the severity of injury, 30% to 51% of the variance in productivity
outcomes can be explained by a set of ten variables: education, ability to drive a car vehicle,
other transportation indices, age related variables and type of locomotion. A discriminant
analysis was undertaken to classify the subjects into three levels of productivity (low, moderate
and high). The percentage of subjects correctly classi®ed was moderate (54% to 71%) to high
(72% to 81%) depending on the productivity levels.
Conclusion: The results con®rm the signi®cant contribution of education and transportation
to explain the productivity outcomes.
Sponsorship: This project was funded by the `SocieÂ teÂ d'Assurance Automobile du QueÂ bec',
the `Commission de la SanteÂ et de la SeÂ curiteÂ du Travail' and the `Fondation AndreÂ SeneÂ cal'.
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Introduction

In developed countries, most people with SCI bene®t
from adequate medical management followed by
comprehensive rehabilitation. Subsequently, a substan-
tial number of individuals will wish to return to pre-
morbid productive activities such as gainful employ-
ment or educational training. Others may actively
participate in family and social life without necessarily
being employed.1 Therefore, participation in avoca-
tional activities must be considered as a successful
outcome following comprehensive rehabilitation2 but
very few studies have described what types of post-
injury productive roles are currently held after SCI
other than traditional employment.3 ± 6

The concept of productivity has been generally
described as the person's contribution to the family life
and to the community.6 ± 8 Trieschmann6 de®ned the
concept as being `all the activities which mainly
encourage a worthwhile feeling and personal satisfac-
tion'. Kemp and Vash7 de®ned the concept as
`activities of a constructive nature' and suggested

that the degree of productivity is one among several
criteria of overall adjustment after SCI. DeJong and
Hughes8 proposed a model of productivity outcomes
that included ®ve types of activities: gainful employ-
ment, homemaking, school or educational programs,
community organizations and leisure time activities.
They developed a suitable methodology of ranking
and weighting to measure the individual productivity
outcomes in a cohort of 111 individuals with SCI. This
research model contributed signi®cantly to an under-
standing of the factors a�ecting post-discharge status
of persons with SCI.9

Boschen and Gargaro10 replicated DeJong's ®ndings
using a cohort of 547 individuals with SCI to con®rm
the validity of categories and rankings for the
productivity status. They concluded that `DeJong's
rankings are still appropriate in current independent
living research, and in at least one other developed
nation (Canada) in addition to the United States'.10

Consequently, it was relevant to determine if the level
of participation in productive activities varied for two
decades and to look at signi®cant predictors of
productivity. The purpose of this project was to
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establish the pro®le of participation in productive
activities of individuals with SCI in Quebec and: (1) to
determine the pro®le of productivity outcomes of a
representative sample, and (2) to determine the
relationship between the productivity outcomes and
some personal and environmental variables.

Methods

Recruitment
The target-population was selected from inpatient
®les of two rehabilitation centers in the Province of
Quebec: The Rehabilitation Institute of Quebec City
and The Montreal Rehabilitation Institute. Two
thousand two hundred medical records were re-
viewed and suitable information on medical and
socio-demographic characteristics were collected for
1771 individuals who sustained a SCI between
January 1st 1970 and December 31st 1993. A
random sampling procedure was applied to identify
1000 subjects which constituted the initial sample.
Authorization was granted by the `Commission
d'acceÁ s aÁ l'information du QueÂ bec' to obtain the
subjects' current address from the Quebec Health
Insurance Plan, a governmental agency administering
the public health care system. Practically, a ®rst mail
contact was carried out with 976 potential subjects,
asking them to participate in a larger project that

included the present study. A response rate of 50%
was expected from previous experimentation using a
similar methodology.

Data collection
These subjects were asked to complete a questionnaire
sent by mail, that included an informed consent form
and di�erent sections related to: (1) demographics
(chronological age; age at injury, time since injury,
marital status); (2) educational; (3) medical (severity of
injury, locomotion, subjective health status, secondary
impairments such as occurrence of spasms or spasticity,
urinary tract infections and pressure ulcers); (4)
psycho-social (health locus of control11 and opti-
mism);12 and (5) environmental variables (Measure of
the Quality of the Environment).13 Speci®c sections
documented hours per week spent in: paid job,
educational training, homemaking and familial activ-
ities, volunteer organizations and active leisure.

Ranking and weighting of productivity outcomes
The model of productivity of DeJong and Hughes8 was
used to measure the degree of participation of subjects
into ®ve types of activities: (1) gainful employment; (2)
studies; (3) homemaking and family activities; (4)
community organizations; and (5) leisure activities
(Table 1). A methodology of ranking and weighting

Table 1 Ranking and weighting of productivity outcomes*

Main occupation Homemaking

family
activities{

Community

organizations

Leisure

activities{
Weighted
score

Number of

subjects

Productivity

levels

Gainful employment (F)
Gainful employment (F)
Gainful employment (F)
Gainful employment (F)
Studies (F)
Studies (F)
Gainful employment (P)
Gainful employment (P)

Yes
Yes
Yes
No or Yes
Yes
No
Yes
No

Yes
Participate in at
No
Participate in at
Idem
Idem
Idem
Idem

Yes
least 1 of these 2
Yes
least 1 of these 2

10
9.8
9.6
9.4
9.0
8.8
8.4
8.2

37
28
32
17
21
6
26
3

High
41%
(n=170)

Studies (P)
Homemaking and family activities
Community organizations
Retirement
Unemployment
Homemaking and family activities

Yes
±
Yes
Yes
Yes
±

Participate in at
Yes
±
Participate in at
Participate in at
No

least 1 of these 2
No or Yes
No or Yes
least 1 of these 2
least 1 of these 2
Yes

7.8
6.8
6.6
6.0
5.4
5.2

10
15
10
44
64
20

Moderate
39%
(n=163)

Homemaking and family activities
Retirement
Retirement
Unemployment

±
No
No
No

No
Participate in at
No
No

No
least 1 of these 2
No
No

4.2
2.8
1.0
0.0

17
29
17
22

Low
20%
(n=85)

*Ranking of each combination of behaviors (outcomes) adapted from the DeJong and Hughes2 model. {Homemaking and
family activities include one or more of the following: parental role, housekeeping, meal preparation, house or exterior
maintenance; {Leisure activities include sports, exercise training, playing cards, cinema, hobbies, reading but exclude watching
television or listening to radio. Gainful employment (F: full-time530 h/week, P: part-time <30 h/week); Studies (F: full-time
515 h/week; P: part-time <15 h/week)

Productivity outcomes in spinal cord injury
L Noreau et al

731



has allowed determining 18 categories of outcomes (on
a 0 to 10 scale), with 0 representing the lowest outcome
and 10 the highest one. Accordingly, those 18 weighted
scores were grouped into three productivity levels: low
(0 ± 4.2), moderate (5.2 ± 7.8), high (8.2 ± 10).

Subjects
Four hundred and eighteen individuals who returned
the questionnaire with complete data constituted the
current sample (Table 2). No signi®cant di�erence was
observed between the sample and the base population
for duration of injury, severity of injury and gender. A
signi®cant di�erence of about 2 years was observed for
chronological age and age at injury (P50.05). The
statistical signi®cance of such a di�erence seems to be
attributable to the large number of subjects (popula-
tion and sample) and there is probably no clinical
signi®cance related to this di�erence. However, the
lower representativeness in the sample of individuals
over 60 years of age might limit the generalization of
results in this age group.

Statistical analyses
Demographic variables, severity of injury, and level of
productivity were described using frequency distribu-
tions, means and standard deviations. The chi-square
test of independence (w2) was used to compare

proportions between the population and the sample
as well as the proportion of individuals into the three
age groups of productivity levels (low, moderate, high)
according to the severity of injury. The z-test was used
to compare mean values when the variance was known
between the population and the sample.

Multiple regression was used to determine the
association between productivity outcomes and a set
of independent variables for the whole sample and for
subgroups based on the severity of injury (paraplegia
or tetraplegia, complete or incomplete lesion). The
independent variables included in the regression model
were chosen on the basis of their association with
productivity as described in literature or based on a
signi®cant correlation (Spearman coe�cients) with the
dependent variable. Discriminant analysis was under-
taken to classify subjects into the levels of productivity
(low, moderate, high). The discriminant variables were
chosen similarly to those used in the multiple
regression analysis. The level of signi®cance for all
analyses was set at 0.05.

Results

Overall productivity of the sample
The distribution of overall productivity of the sample
was spread over the continuum of the 18 weighted
scores (Table 1). The percentage of subjects into the

Table 2 Comparisons of demographic characteristics and severity of injury between the population and the sample

Variables

Population
(n=1771)

Current sample
(n=418) Statistical tests P-value

Chronological age (years)**
Mean+1 SD
Range

44.3+14.2
(17 to 89)

42.1+11.8
(18 to 79)

z{=±3.79 <0.001

Age at injury (years)}
Mean+1 SD
Range

30.8+13.9
(1 to 90)

28.0+11.5
(8 to 66)

z=±4.94 <0.001

Period of injury
1970±1973
1974±1977
1978±1981
1982±1985
1986±1989
1990±1993

12.8%
18.7%
17.7%
17.4%
17.2%
16.2%

13.9%
16.3%
16.3%
19.9%
16.3%
17.5%

w2{=3.420 0.636

Time since injury (years)
Mean+1 SD
Range

13.6+6.7
(2 to 26)

13.3+6.8
(2 to 26)

z=±1.05 0.293

Severity of injury*
Tetraplegia Complete
Tetraplegia Incomplete
Paraplegia Complete
Paraplegia Incomplete

24.6%
21.4%
34.1%
19.9%

23.2%
20.8%
37.6%
18.4%

w2=1.858 0.602

Gender
Female
Male

18.6%
81.4%

18.2%
81.8%

w2=0.035 0.852

*Missing values for 160 subjects in the population; **Missing values for 2 subjects in the sample; {Chi-square test comparing
proportions between the population and the sample; {Z-test comparing mean values between the population and the sample;
}Missing values for 2 subjects in the sample and 1 subject in the population
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moderate and high levels of productivity were similar
(&40%). One-third of the sample were gainfully
employed but a smaller percentage (27%) held a full-
time job at the time of the survey. A few individuals
(9%) were engaged in an educational process. It is
interesting to notice that many participants (37%)
reported participation in homemaking and family
activities or in community organizations as a main
occupation or were involved in those types of activity.
These ®ndings indicate that many people had a
signi®cant level of productivity even if the participa-
tion may vary in duration. However, the most frequent
productivity outcomes (for 26% of the sample) were
those in which the subjects did not report any main
occupation (retired or unemployed) and were more or
less involved in homemaking and family activities.
About 10% of the sample did not participate in any
activities as measured with the concept of productivity.

Severity of injury and productivity levels
The proportion of subjects into the three levels of
productivity signi®cantly di�ered with the severity of
injury (w2=21.4, P=0.005) (Figure 1). Disabilities
produced by a complete tetraplegia seemed to
diminish the possibility to participate in productive
activities since 35% of those individuals reported a low
level of productivity which is about twice higher than
the percentage observed in any other type of injury.
Consequently, only 27% of individuals with complete
tetraplegia reported high productivity, a percentage
lower than that of the persons with a less severe injury.

Productivity outcomes and associated variables
Regression analyses con®rmed that the percentage of
explained variance in the productivity di�ered between
the whole sample and each severity of injury as well as

Figure 1 Percentages of subjects into each productivity level according to the severity of injury (n=418)

Table 3 Percentages of partial and total variance in overall productivity (dependent variable) explained by the independent
variables for the whole sample and the four severity of injury

Whole Complete lesion Incomplete lesion

Independent variables
sample (%)
n=397*

Tetraplegia (%)
n=75

Paraplegia (%)
n=147

Tetraplegia (%)
n=81

Paraplegia (%)
n=73

Schooling (years)
Continuation of studies after SCI
Chronological age
Age at injury
Type of locomotion{
Ability to drive a car
Transportation indices{

13

4

3
14

7
28

9

17

4

9

20
14
7
3

26

5

20

Cumulative explained variance 34 44 30 44 51

*Missing values for 21 subjects in the sample; {Type of locomotion referred to: powered wheelchair; manual wheelchair,
walking with a technical aid and with or without orthosis; walking without any technical aids; {Grouping of variables related to
transportation: independence of transportation (at all times); access to adapted transportation; regular type of transportation;
independence of using your own transportation
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the independent variables that contributed to explain
the variability (Table 3).

The explained variance in productivity ranged from
30% to 51%. Education explained a large percentage
of variance (7% to 28%) within the whole sample and
among three types of injury. Transportation related
variables also accounted for a substantial percentage
of variance (up to 20%). A higher level of
independence to transportation is positively asso-
ciated to overall productivity. Chronological age and
age at injury were variably associated with productiv-
ity. Speci®cally, chronological age seems to be a poor
contributor of the explained variance while age at
injury had the highest contribution in only one type of
injury (incomplete tetraplegia). Finally, the type of
locomotion accounted for 14% of the explained
variance in the group of incomplete tetraplegia, for
which education did not contribute to the observed
variability. No other demographic or psychosocial
variables were signi®cantly associated with the
productivity level.

Discriminant analysis was used to distinguish
between the three groups of productivity levels (Gr.
1=low, Gr. 2=moderate, Gr. 3=high) (Table 4).
The percentage of subjects correctly classi®ed in each
level of productivity showed a large variation within
the total sample and the four types of injury.
Canonical correlations from 0.56 to 0.69 indicated
that the discriminant functions had a moderate
ability to discriminate among the three groups

which were indicated by the total percentage of
subjects correctly classi®ed (54% to 71%). The
greatest percentage of successful classi®cation was
always in the group of individuals with a high
productivity level (71% to 87%). The lowest
percentages of classi®cation varied between the low
or moderate level depending on the severity of
injury. The high frequencies of inclusion of some
discriminant variables such as those related to
transportation and education con®rm that they
in¯uence the level of productivity.

Discussion

The purpose of the present study was to examine the
pro®le of participation in productive activities of a
group of individuals who sustained a SCI in Quebec
over the last three decades. As a main ®nding, it has
been observed that a substantial number of people
participated in other occupations than the traditional
ones of employment and studies. A signi®cant
percentage was engaged in homemaking and family
activities with some participation in community
organizations and leisure activities. Only a few
individuals did not report any productive activity.
However, education seems to be an important
prerequisite to return to work after SCI.

Various studies have suggested that the adjustment
to disability can be measured by the level of
productivity.6 ± 9,14,15 DeJong and Hughes8 showed a

Table 4 Percentages and numbers of subjects correctly classi®ed in their groups of productivity from a set of discriminant
variables for the whole sample and the four severity of injury

Group 1
(low)

Group 2
(moderate)

Group 3
(high) Total Discriminant variables

Standardized
coe�cients

Whole sample
n=393*

54%
n=43

53%
n=80

71%
n=116

61%
n=239

Schooling (years)
Ability to drive a car
Chronological age
Type of locomotion
Transportation indices (#1)

0.63
0.55
±0.45
0.30
0.24

Complete tetraplegia
n=77

48%
n=14

64%
n=18

80%
n=16

63%
n=48

Schooling (years)
Transportation indices (#2)
Continuation of studies after SCI

0.74
0.49
0.46

Complete paraplegia
n=149

62%
n=13

32%
n=20

73%
n=48

54%
n=81

Schooling (years)
Ability to drive a car
Chronological age

0.70
0.57
±0.48

Incomplete tetraplegia
n=84

63%
n=10

42%
n=13

87%
n=32

66%
n=55

Age at injury
Ability to drive a car
Type of locomotion

±0.76
0.57
0.55

Incomplete paraplegia
n=77

46%
n=5

71%
n=20

79%
n=30

71%
n=55

Schooling (years)
Age at injury
Ability to drive a car

0.79
±0.57
0.24

Transportation indices: #1=Independence of using your own transportation; #2: Independence of transportation (at all times);
*Missing values for 25 subjects in the sample
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lower level of productivity among individuals with
SCI. In this study, the highest level of productivity was
reported by only 15% and the low level reported by
49%. This could be explained by di�erences in
characteristics of the samples. The subjects of the
present study were older and showed a longer duration
of injury. This may suggest di�erences in the quality of
their adjustment to disability. Compared to the current
results, Noreau and Shephard14 and Boschen and
Gargaro10 showed a similar distribution in productive
activities. Boschen and Gargaro10 proposed that this
di�erence of productivity level compared to DeJong's
®ndings two decades ago, could be explained by an
encouraging change facing individuals with disabilities
of becoming productive members of society. Other
studies2,7,15 ± 17 documented the level of achievement in
productive activities by persons with SCI, but they
used di�erent methodological approaches. Therefore,
comparison with the present study was limited since
the measurement of participation to several areas of
productive activities were more qualitative.

Severity of injury and productivity levels
The association between impairment, disability and
productivity is often mentioned in studies of adjust-
ment following SCI. In the present study, the
individuals with the most severe and those with the
least severe injury di�ered largely in their level of
productivity suggesting that variations in disability
might a�ect the participation in productive activity.
Previous studies9,14 found that the severity of a
person's disability as measured by a functional index
(Barthel) was correlated with productivity outcome but
it was not the most signi®cant predictor. Conversely,
Krause15 found that severity of injury (level and extent)
was not consistently related to the probability of
working or engaging in unpaid productive activity.
Goldberg and Freed18 found a lack of signi®cant
correlation between the disability and vocational
adjustment and indicated that severe chronic disability
by itself failed to predict for adjustment. Kemp and
Vash7 showed that there were no di�erences in
productivity between individuals with paraplegia or
tetraplegia when a high level of social support was
available. However, the individuals with tetraplegia
having less support were signi®cantly less productive.
In summary, severity of injury should be taken into
account for the adjustment post-injury but the
association does not seem to be proportional to the
disabilities and therefore other factors should be
considered.

Relationships between independent variables and
productivity outcomes
Since the level of injury itself does not explain all the
variability in overall productivity, the present study
tried to identify personal as well as environmental
variables that might explain the productivity after SCI.

The results support previous ®ndings that indivi-
duals with SCI who completed a higher level of
education are more likely to be involved in productive
activity such as employment or community organiza-
tions. Speci®cally, an advanced education may
signi®cantly reduce the impact of physical disability.
In general individuals with a better education were
more likely to be socially involved in the competitive
labor market as well as in community organizations
re¯ecting a better adjustment.15 Consequently, tradi-
tional rehabilitation should be extended far from the
walls of the rehabilitation center and new approaches
should be developed to facilitate and encourage
educational training. Furthermore, this issue is quite
important since the individuals usually sustain their
injury at a younger age. Their vocational interests as
well as a large access to computer technology are some
ways that should be explored in order to improve the
level of education.

One of the most relevant ®ndings of the present
investigation was the signi®cant association of
transportation with productivity outcomes. The
frequent inclusion of transportation in the multi-
variate models clearly indicated that this environ-
mental factor must be considered an important
facilitator of productivity achieved following SCI. In
the present study, the ability to drive a car was the
most signi®cant transportation variable, to explain the
variance into overall productivity, except for indivi-
duals with complete tetraplegia. In the latter group,
the general independence on transportation seemed to
be more signi®cant in explaining productivity.
Obviously, without su�cient independence in trans-
portation, the participation in many activities such as
education, employment, becoming actively involved in
community organizations and leisure activities may
not be readily possible. Previous studies have also
suggested positive e�ects of transportation on
productivity outcomes3,9,15,16 and emphasised the key
role of transportation in fostering an active and
productive lifestyle or have observed that individuals
with a SCI perceived transportation as an important
factor for reintegration into the community. Conse-
quently, interventions that aim at reaching a higher
level of productivity may require a larger focus on
access to transportation particularly for those with
higher levels of disability.

Age-related variables (chronological age and age at
injury) appeared to have an inverted association with
productivity outcomes, as suggested in previous
studies.9,14,15 It is likely that the process of coping
following SCI is slightly easier for a younger person.
This suggests that return to pre-injury activities or the
development of new interests regarding productive
activities may be more easily attainable at a younger
age. Finally, the type of locomotion was the only
variable related to injury included in the models and it
was positively associated to productivity. Even though
a higher ability of walking seems to lead to a higher
independence, the association with the productivity
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levels was not important except for the individuals
with an incomplete tetraplegia.

Limitations
Some limitations are inherent to this study. The sample
of convenience might have a higher level of education,
which may have in¯ated the observed productivity level
and thus brought a potential selection bias. The
procedure used to classify the subjects' productivity
outcomes (ranking and weighting) seems to lead to a
higher validity for the higher levels of productivity that
included employment and education. The assessment of
productivity outcomes in the low and moderate groups
was more di�cult since those activities are more
complex to quantify in everyday life.

The data collection was made at a speci®c moment
and did not give information on participation in
productive activity over time. To better understand
post-injury productivity, information has to be
collected longitudinally on a longer period of time.
Data collected on the environmental variables were
based on a generic tool (Measure of the Quality of the
Environment) which was not speci®cally designed for
the persons with SCI and not to be used in the context
of productivity outcomes. Therefore, the impact of the
environment may have been underestimated.

Finally, the present sample has been used to identify
the independent variables to insert into the discrimi-
nant analyses. Therefore, it is possible that the
percentage of subjects correctly classi®ed was slightly
overestimated and that replication of these analyses
with data from a new sample might lead to a lower
percentage of subjects correctly classi®ed.

Conclusion

The main ®ndings of the present study con®rm that a
substantial number of individuals with SCI are engaged
in homemaking and family activities, as well as in
gainful employment and educational training. The
results indicated that personal and environmental
variables in¯uence the participation in productive
activity after SCI. Future research will be necessary
to identify other factors that could increase productiv-
ity. Personal factors such as self-esteem, motivation,
functional independence, vocational interests may
in¯uence the ability and willingness to participate in
productive activity. Attention should also be paid to
environmental factors such as vocational rehabilitation
services, ®nancial compensation, physical barriers,
access to personal homecare and attitudes (friends,

family, employers). Furthermore, it seems likely that
interactions between personal and environmental
variables will explain further variance in the participa-
tion in productive activities of persons following a
traumatic SCI.
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