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Abstract
Study design Multicentre cross-sectional study.
Objectives To describe relationships between time since injury (TSI) and participation in individuals with tetraplegia and
paraplegia.
Setting Community sample from the Netherlands
Methods Individuals (N= 265) aged 28–65 years, living with spinal cord injury (SCI) for ≥10 years, age at injury between
18–35 years and using a wheelchair for everyday mobility in three TSI strata: 10–19, 20–29, and ≥30 years post-injury. The
Utrecht Scale for Evaluation of Rehabilitation-Participation (USER-Participation) was used, which consists of three scales:
Frequency (including subscales for Productive, Leisure, and Social activities), Restrictions, and Satisfaction. Linear
regression analyses were used to study the effect of TSI on participation, and to adjust for personal and lesion characteristics,
for individuals with tetraplegia and paraplegia separately.
Results Mean age was 48.4 years, with a mean TSI of 24 years. About 73.6% were male, 40.4% had tetraplegia and 81.9%
had a motor complete injury. In individuals with tetraplegia (N= 107), longer TSI was independently associated with lower
scores on the Frequency scale (p= 0.025) and the subscale frequency of Leisure activities (p= 0.004). In individuals with
paraplegia (N= 158), longer TSI was independently associated with lower scores on the subscale frequency of Productive
activities (p= 0.006). TSI was not associated with participation Restrictions and Satisfaction with participation.
Conclusions Longer TSI is associated with a reduced frequency of participation in individuals with long-term SCI. Inter-
estingly, this negative association is not accompanied by a similar association in the person’s experience of participation.

Introduction

Life expectancy in individuals with spinal cord injury (SCI)
has increased because of specialized medical care [1].

Therefore, research into the quality of living with SCI has
gained importance [2]. Participation is related to higher life
satisfaction [3], and even stronger related to quality of life
than impairment or disability [4]. Therefore, participation is
an important outcome measure in rehabilitation medicine.

Participation can be measured in objective terms, for
example, in how many hours a week a person performs paid
work or how often he meets friends. In addition, subjective
participation can be measured in terms of levels of satis-
faction with participation or experienced restrictions when
participating in society. Studies on participation after SCI
showed less than optimal levels of participation [5–7]. A
frequently used questionnaire to measure objective partici-
pation is the Craig Handicap Assessment and Reporting
Technique (CHART), in which the maximum score of all
domains is 100, which reflects the level of performance
typical of the average non-disabled person [8]. When ana-
lyzing data from 350 individuals with SCI (mean TSI 21
years) from Germany, the UK, Austria, and Switzerland [9],
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similar CHART scores were found on Physical Indepen-
dence, Mobility, Occupation, Social Integration, and Eco-
nomic Self-sufficiency as in other studies evaluating
participation in people with chronic SCI [10–13]. In a cross-
sectional study, CHART scores in individuals 1–2 years
post-injury were significantly lower than in individuals with
longer duration of injury [14]. Subjective participation
assessed with the Impact on Participation and Autonomy
questionnaire (IPA) was described in 161 individuals with
SCI with TSI ranging from 1–58 years. The majority of the
respondents reported one or more severe problems with
participation. Insufficient perceived participation was
reported mostly in the domains of family life, autonomy
outdoors, work, and education [6]. Even though participa-
tion was expected to decline with time [15], this association
was found in only one out of five cross-sectional studies
[14].

Available longitudinal studies showed diverging evi-
dence on the course of participation over time [5]. Partici-
pation was evaluated with the CHART at three year
intervals from 1990 to 1999 in a longitudinal study among
individuals with SCI for more than 20 years at baseline [16].
Over a period of 10 years, a significant, but subtle, decline
was found in terms of Physical Independence, Mobility, and
Occupation, whereas Economic Self-sufficiency sig-
nificantly increased over time. Another longitudinal study in
which participation was measured by the Community
Integration Measure (CIM), showed a significant increase
with TSI in bi-variable analyses, but not in multivariable
analyses with adjustment for level of injury, income level,
and living situation [17].

Regarding factors influencing participation, several stu-
dies found associations between participation and demo-
graphic factors such as age and years of education [18].
Further, individuals with higher levels of injury were more
likely to report lower participation [16, 19] or experienced
severe problems with participation more often [6]. In a
study among 3835 individuals with SCI, lesion level was a
highly significant determinant of all CHART dimensions
except Economic Self-sufficiency, with complete high tet-
raplegia (C1–C4) having the largest negative impact on
CHART scores [14]. Because of the strong associations
between level of injury and levels of participation, it could
be useful to analyze associations between TSI and partici-
pation in individuals with tetraplegia or paraplegia sepa-
rately. None of the before-mentioned cross-sectional studies
on objective and subjective participation tested for interac-
tions between level of injury and TSI.

In conclusion, at this moment diverging evidence exists
on the effect of TSI on participation in individuals with
long-term SCI (>10 years) specifically, urging for more
research on participation in this group [5]. Furthermore,
objective and subjective participation are rarely measured

simultaneously, and, if so, using different instruments,
which hampers a comparison between objective and sub-
jective participation [20]. To improve rehabilitation care of
people with long-term SCI, it is important to get more
insight in the effect of TSI on participation of people with
long-term SCI. Therefore, the objective of this study was to
determine the effect of TSI in individuals with tetraplegia
and paraplegia on objective and subjective participation
measured by the same instrument. The hypothesis is that
TSI is related to participation, and that TSI has more effect
on participation in people with tetraplegia compared to
those with paraplegia.

Methods

Participants

Data used in this study were collected as part of the mul-
ticentre ALLRISC study (Active LifestyLe Rehabilitation
Interventions in aging Spinal Cord injury) [21]. Inclusion
criteria were: SCI; age at injury between 18 and 35 years;
TSI 10 years or longer; current age between 28 and 65
years; using a wheelchair at least for longer distances (>500
m; electric or hand-rim propelled). Exclusion criteria were:
insufficient mastery of the Dutch language to respond to an
oral interview or to understand test instructions.

Strata of TSI were 10 to 19, 20 to 29, and 30 years or
more after SCI. It was aimed to include 100 participants per
stratum.

Procedures

Individuals with long-term SCI were identified from all
eight rehabilitation centers with a SCI unit in the Nether-
lands. TSI stratification took place per center. Data were
collected between November 2011 and February 2014. A
total of 566 persons were invited to participate in the study,
292 of whom were ultimately included. A large travel dis-
tance, unwillingness, too busy with daily life, and health
issues were the main reasons for non-participation. After the
inclusion procedure, 10 participants were excluded from the
analyses because of not meeting all the inclusion criteria.
Participants were invited for a one-day visit to the rehabi-
litation center. This visit included a neurological assessment
in accordance with the International Standards for the
Neurological Classification of Spinal Cord Injury
(ISNCSCI) conducted by a physician. Participants were also
asked to complete a self-report questionnaire in advance,
which could be completed digitally, as well as on paper.

The study protocol was approved by the Medical Ethics
Committee of the University Medical Center Utrecht. All
participants completed written informed consent.
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Instruments

Demographic variables were gender, age, education and
relationship (married or steady relationship vs. single).
Education was classified as: low (no education to vocational
education) and high (completed high school to bachelor/
master).

Injury characteristics were TSI, level of injury (categor-
ized as tetraplegia (defined as a lesion at or above the
T1 segment), or paraplegia (lesion lower than T1)), and
completeness of injury (categorized as motor complete
(Abbreviated Injury Scale (AIS) grade A or B) or motor
incomplete (AIS grade C or D)).

Participation was measured using the Utrecht Scale for
Evaluation of Rehabilitation-Participation (USER-Partici-
pation) that was part of the self-report questionnaire. This
instrument measures three aspects of participation: Fre-
quency (11 items), experienced Restrictions (11 items), and
Satisfaction with participation (10 items). The sum of scores
of the Frequency, Restrictions, and Satisfaction scales are
based on the items that are applicable to the person’s
situation and each sum score is converted to a 0–100 scale,
higher scores reflect more favorable participation (higher
frequency, fewer restrictions, and higher satisfaction). There
is no USER-Participation total score. Only participants with
no missing data on one of the USER-Participation items
were included in the analyses. The USER-Participation
showed generally satisfactory psychometric properties in
Dutch individuals with long-term SCI living in the com-
munity [22], in a Swiss population [23], and in a multi-
diagnostic outpatient rehabilitation population [24, 25]. To
further explore different domains of participation, three
subscales were computed from the USER-Participation
Frequency scale: Productive activities, Leisure activities,
and Social activities. These subscales were constructed in
the same way the main scales of the USER-Participation
were constructed by converting each sum score to a
0–100 scale with higher scores reflecting more favorable
participation [26].

Statistics

Descriptive statistics were used to describe participants’
demographic and injury-related characteristics and their
scores on the USER-Participation scales. To explore differ-
ences in participation between the two lesion level groups
and between the three TSI strata with categorical variables,
the chi-square test was used. In case of continuous variables,
the independent samples t-test and one-way ANOVA with
post-hoc Bonferroni were used, respectively.

To study the effect of TSI on participation with adjust-
ments for demographic (gender, relationship, or education
level) and lesion (completeness) characteristics, linear

regression analyses were performed for participants with
tetraplegia and paraplegia separately. Curve-estimations were
performed to determine the best relationship between the
USER-P (sub)scales and TSI in tetraplegia and paraplegia
separately and there was no non-linear association with a
better fit than linear. Due to the ceiling effect visible in the
USER-P Restrictions scale, we also dichotomized the sum
score of the restriction score (based on the median value) and
performed a logistic regression on this outcome measure.

The dependent variables were the USER-Participation
scales and TSI in years was the continuous independent
variable of interest. Personal and lesion characteristics were
added to each model one by one. If the regression coeffi-
cient of the independent variable changed 10% or more [27]
when adding the demographic or lesion characteristic, this
characteristic was added to the final model, as was pre-
viously described by Maldonado & Greenland [28]. Colli-
nearity by adding both TSI and age to the model was
checked according to the criteria described by Field [29]:
correlation between age and TSI ≥ 0.8, largest variance
inflation factor (VIF) > 10 or average VIF > 1, and tolerance
statistic < 0.1 of the multivariate regression models. The
correlation coefficient for TSI and age was 0.86 with a VIF
of 1.0. All analyses were performed using IBM SPSS Sta-
tistics v. 21.0 for Windows [30].

Results

Of the 282 individuals who participated in the ALLRISC
study, 265 (94%) individuals completed the online ques-
tionnaire and were included in this study. Demographics,
SCI characteristics, and USER-Participation scale and
subscale scores for the whole group, across TSI strata and
lesion levels are displayed in Table 1. Except for age and
TSI, there were no significant differences across TSI strata
in demographics and lesion characteristics. Furthermore,
significantly higher scores on the Frequency scale and
Productive activities subscale were found in the TSI-stratum
10–19 years compared to the stratum more than 30 years
since injury.

Comparison of USER-Participation scores showed lower
(worse) scores for Restrictions, Satisfaction, and Productive
activities, but higher scores for Social activities in indivi-
duals with tetraplegia compared to individuals with
paraplegia.

Associations between time since injury and
participation

Age was excluded from the regression models because of
multicollinearity with TSI. The relationship between all
USER-Participation scales and subscales and TSI are
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visualized in scatterplots (Figs. 1, 2). In individuals with
tetraplegia (N= 107) longer TSI was associated with lower
scores on the Frequency scale (p= 0.025) and with reduced

Leisure activities (p= 0.004) (Table 2). In individuals with
paraplegia (N= 158), longer TSI was associated with
reduced Productive activities (p= 0.006) (Table 3). TSI was
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Fig. 1 Scatterplots of USER-
Participation scales and TSI split
by level of injury
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not associated with participation Restrictions (linear and
logistic regression showed similar results) and Satisfaction
with participation.

Discussion

TSI was significantly associated with the frequency of
Leisure activities and the total Frequency scale in the group
with tetraplegia. In the group of individuals with paraplegia,
a significant association was found between TSI and Pro-
ductive activities. TSI was not significantly associated with
participation Restrictions and Satisfaction with
participation.

Mean scores on the USER-Participation were similar to
those found in a previous Dutch study (sharing some par-
ticipants with the current study) [22] and a Swiss cross-
sectional study among 1549 individuals with SCI [23], with
Frequency scores of 33.3, 34.8, and 34.2, Restrictions
scores of 76.5, 72.6, and 70, and Satisfaction scores of 69.6,
69.9, and 69.3, respectively. In contrast, the present study
found a higher mean score (10 ± 15) on the subscale Pro-
ductive Activities compared to a group of aging individuals
with SCI [26]. With a higher mean age of 69 years in the
latter study, this difference on Productive Activities could
be attributable to retirement from paid employment.

Associations between time since injury and
participation

Our results indicated a significant though subtle negative
association between frequency of Leisure activities and the
total Frequency scale and TSI in people with tetraplegia and
between Productive activities and TSI in people with
paraplegia. Except for one study [14], which in the long-
itudinal part but not in the cross-sectional part of the study
adjusted for age, none of the other cross-sectional studies
that studied this effect found an association between parti-
cipation and TSI [10, 11] nor did they adjust for age.

With respect to objective participation, Charlifue et al.
[16] found a similar significant subtle negative change in
CHART domains Physical Independence, Mobility, and
Occupation over time, adjusted for age, in a longitudinal
study among 178 individuals with SCI with a mean TSI of
36 years. Only individuals younger than 65 years were
included in the ALLRISC study. We might have found
stronger relationships between age and participation if we
would have included individuals older than 65 years of age,
because decline in participation mainly takes place after the
age of 65 [31]. In a longitudinal study, Whiteneck et al
found higher CHART scores with longer TSI, as well as
lower CHART scores with older age [14]. These contrary
associations may explain the weaker than expected

associations between TSI and participation in our study.
Current literature on objective participation shows diver-
ging results urging the need for further research.

In individuals with tetraplegia, longer TSI was sig-
nificantly associated with reduced Leisure activities. In
contrast, no significant association with TSI was found for
Leisure activities in individuals with paraplegia. This dif-
ference might be explained by the finding of Gerhart et al
[32], in the same study population as Charlifue [16], that
individuals with cervical injuries needed additional func-
tional assistance at a younger age than their counterparts
with lower level injuries resulting in the reduced ability to
perform leisure activities.

TSI was not associated with subjective participation
(Restrictions and Satisfaction). Subjective participation is
stronger than objective participation, influenced by psy-
chosocial factors, such as emotional distress or depression
[33, 34]. Furthermore, several studies indicated that life
satisfaction does not decline or even increases with growing
age in aging SCI populations [16, 35]. The underlying
process is probably that people are able to adapt to varying
circumstances, in this case decreasing frequency of parti-
cipation and thereby maintain their levels of satisfaction
with participation [36].

Implications

Apart from a subtle negative association between TSI and
participation frequency, the lack of significant associations
between TSI and experienced participation may be inter-
preted as good news. This study also confirms the useful-
ness of measuring both objective and subjective
participation. When observing a decline in frequency of
participation among individuals with long-term SCI, reha-
bilitation physicians could evaluate the levels of experi-
enced restrictions and satisfaction with participation. When
these are adequate, there may not be a real concern
regarding the decline in objective participation over time.

Limitations

Our study design was cross-sectional, which makes it dif-
ficult to draw conclusions on associations with time. An
important factor influencing participation apart from TSI is
age. Because of the inclusion criteria of the ALLRISC
research program with an age limitation of 65 years we were
not able to completely separate the effect of age and TSI
(correlation between age and TSI (r= 0.862)). However,
because we expected a decline in participation to happen
mainly over the age of 65, we believe that the associations
we found are mainly due to TSI instead of age. Because of
the inclusion criteria our study sample does not reflect the
general SCI population. Unfortunately, the information on
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the sampling frame and non-responders per center was
incomplete and, therefore, the degree of possible response
bias is unknown.

Conclusion

Longer TSI is associated with a reduced frequency of par-
ticipation in individuals with long-term SCI. Interestingly,
this negative change is not accompanied by a similar change
in the person’s experience of participation, which could be
explained by other psychosocial factors such as emotional
distress or depression.
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