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Abstract
Objective: To describe different domains of participation such as productive, leisure and social activities and describe sociodemographic and
spinal cord injury (SCI)-related characteristics that are associated with participation in these domains in a large sample of community-dwelling
individuals with SCI in Switzerland.
Design: Cross-sectional population-based survey within the Swiss Spinal Cord Injury Cohort Study. Participation in major life domains was measured by
the Utrecht Scale for Evaluation of Rehabilitation-Participation (USER-Participation). Univariable unconditional analysis and unbiased recursive partitioning were used to identify the predominant associations of sociodemographic and SCI-related characteristics with multiple dimensions of participation.
Setting: Community.
Participants: Swiss residents aged 16 years or older and living with traumatic or nontraumatic SCI (NZ1549).
Interventions: Not applicable.
Main Outcome Measure: The USER-Participation, a 32-item self-report questionnaire with 3 scales (Frequency, Restrictions, and Satisfaction) to
assess key domains of participation (productive, leisure, social).
Results: Frequency (median 34.5 out of 100) in productive, outdoor leisure, and social activities was reduced with distinctive perceived
restrictions in work and education, sports, and partner relationships. Domestic leisure activities (65.4%) and maintaining social relationships
(76.1%) were those activities most often performed and with least perceived restrictions. Participants were generally satisfied with their current
daily life activities. Lower scores across all participation scales were associated with more severe SCI, higher age, being female, not having a
partner, and lower level of education.
Conclusions: This study provides a thorough analysis of participation in major life domains of individuals with SCI in Switzerland. Different risk
groups for reduced levels in participation in productive, leisure, and social activities were identified. This population-based evidence is instrumental to the better targeting of rehabilitation and policy interventions that aim to improve community participation.
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Promotion of participation in major life domains such as education, employment, and community life is important, yet
challenging, in people living with a physical condition, such as
spinal cord injury (SCI). The Convention of the Rights of
Persons with Disability requires state parties to guarantee
participation in political, public, and cultural life on an equal
basis with others.1 However, research showed that participation
in major life domains may be limited or entirely curtailed in
people with SCI compared to a population without disabilities.2-5 Although improving participation in society and community is the overall goal of rehabilitation4,6-12 promoting the
degree of participation in these areas of life is challenging as it
results from a complex interplay between a person’s health
condition and contextual factors (ie, environmental and personal
factors).12 Participation in major life domains is of increasing
importance to SCI research for 2 reasons: (1) performance in
work, leisure, and sporting activities are affected by the lesion
and, simultaneously, the frequency of nonactive activities such
as watching television, crafting, or reading increases in people
with SCI4,5,13-15 and (2) estimation of the degree of participation in major life activities has been linked to increased health
and well-being.5,15-19
Community-based evidence on participation in major life
domains in SCI is to date available from few settings including
the Canadian SCI Community Survey,20 the United States SCI
Model Systems,21 and the 2012 Swiss Spinal Cord Injury
Cohort Community Survey (SwiSCI).22 Nevertheless,
population-based data on rates of participation in various life
domains of people with SCI are still limited. A recent review on
participation of people with SCI in productive, social, and leisure activities concluded that most of the analyzed studies
suffered from methodological shortcomings, such as biased
samples due to convenience sampling and small sample sizes, or
the absence of measurement instruments based on the International Classification of Functioning, Disability and Health (ICF)
framework.4 Therefore, there is still a need for a comprehensive
evaluation of the degree of participation in these domains and
its correlates in SCI on a community-based level to inform
rehabilitation policy and decision makers. To guarantee representativeness, various participation domains across a broad
spectrum of lesion and sociodemographic characteristics need to
be described to identify people at risk and targets of
intervention.
This study aimed to (1) provide a comprehensive description of
the degree of participation in important life domains (ie, productive, leisure, and social activities) of community-dwelling individuals with SCI and (2) identify factors (sociodemographic and
injury-related characteristics) associated with variation in levels of
participation in these domains.

List of abbreviations:
ANOVA analysis of variance
CTREE conditional inference trees
ICF International Classification of Functioning,
Disability and Health
SCI spinal cord injury
SwiSCI Swiss Spinal Cord Injury Community Survey
USER-Participation Utrecht Scale for Evaluation of
Rehabilitation-Participation

Methods
Participants
The study utilized cross-sectional data from SwiSCI 2012, the
largest and most representative community-based study on people
with SCI in Europe.22 SwiSCI included Swiss residents aged 16
years and older and with chronic traumatic or nontraumatic SCI.
Recruitment and eligibility criteria are detailed elsewhere.23,24 In
brief, participants were recruited through 3 specialized rehabilitation centers and 2 national associations for people with SCI in
Switzerland. Out of 3144 eligible participants, 1549 participated
in the present study (cumulative response rate 49.3%).22,24

Procedures
Data were collected over 3 successive modules that were sent out
in intervals of 3 months, and completed by participants between
September 2011 and March 2013.22,23 Prior to data collection,
participants received postal mailings with an invitation letter, the
study information, 2 copies of the informed consent form, the
paper-pencil questionnaire of the first module with a coversheet
with individual study identification and personal password for
online completion, and a preprinted, addressed and post-paid envelope to return the questionnaire. Patients who completed the
online version still had to complete and return the informed
consent form. The first module covered sociodemographic data,
lesion characteristics, and the care situation; the second module
included core measurement instruments to assess mood, activity
limitations, participation in major life domains, and quality of
life.23 Data of the present study are embedded in these 2 modules.
The questionnaires were provided as either a paper-pencil or online version, and for people with limited hand function or other
restrictions as telephone interview. SwiSCI was conducted according to the ethical principles of the Declaration of Helsinki,
and the local ethics committees approved the study protocol. All
participants gave their written informed consent.

Measures
The degree of participation in major life domains was captured by
the performance construct of the ICF, which can be measured as
the outcome of the interaction between a person’s extent of capacity to perform actions associated with domains of participation
and health conditions.12,25 We used the Utrecht Scale for Evaluation of Rehabilitation-Participation (USER-Participation), a
generic ICF-based participation instrument.26,27 The USERParticipation comprises 32 items on vocational, leisure, and social activities and assesses the frequency (hours or times spent),
experienced restrictions, and satisfaction with these activities on a
corresponding rating scale (range 0-100), with higher scores
representing better participation (more time spent, higher frequency, less restrictions, and higher satisfaction) in these domains.
For Restrictions and Satisfaction, Rasch transformed scores are
available.27 The USER-Participation has shown satisfactory validity, test-retest reliability, and responsiveness in rehabilitation
settings.26,28,29
To facilitate comparison with other studies, we used the International Spinal Cord Society-recommended cut-offs for age,
time since SCI, and education.30 Marginal predictions for class
models and continuous models gave similar predicted values for
all 3 USER-Participation scales (data not shown). Injury-related
www.archives-pmr.org
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characteristics such as years since injury (5, 6-15, 16-25,
26þ y), injury severity (paraplegia incomplete, paraplegia complete, tetraplegia incomplete, and tetraplegia complete), and SCI
etiology (traumatic and nontraumatic) were captured as proxies of
a person’s capacity. Basic sociodemographic characteristics such
as sex, age at time of questionnaire (16-30, 31-45, 46-60, 61-75,
76þ y), education (compulsory schooling (9y), vocational
training (10-12y), secondary education (13-16y), university education (>17y) and partner status (yes or no; proxy indicator for
social support) were integrated as contextual factors to additionally help explain variation in participation domains. The 2
modifiable indicators, educational level and partnership status,
were available for the full study population and were included
because both have been linked to productive activity and reengagement in social and community-based activities.4,31,32

Data analysis
Univariable unconditional analyses were used to initially compare
USER-Participation scores across sociodemographic and lesion
characteristics. In a next step, unbiased recursive partitioning by
conditional inference trees (CTREE), as proposed by Hothorn,
Hornik, and Zeileis33 and implemented in the R package “partykit,” was employed to analyze associations between participation
and a set of variables that includes sociodemographic and SCI
characteristics.33,34 Conditional inference trees are tree-structured
regression models based on multiple sequential tests of independence between predictors and outcome measures. This technique
is applicable to several types of regression problems (eg, models
for censored, ordinal, or multivariate outcomes) and is capable of
handling missing values, collinearity, nonlinearity, and high
dimensional data.33
The CTREE application divides an initial heterogeneous study
group into more homogeneous subgroups by applying conditional
hypothesis testing in a 2-step algorithm, which are repeated iteratively for each split in the respective nodes.33 Variable selection
is applied in an unbiased way and the underlying recursive partitioning algorithm is not affected by overfitting. Briefly, in step 1
the association between each of the predictors (sociodemographic
and SCI characteristics) and outcome (respective USERParticipation scale) pairs will be statistically tested (by permutation tests for variable selection and splitting), and a
Bonferroni-corrected P value is assigned to each predictoroutcome-pair. In case the predictors and outcomes are
completely independent the algorithm stops without splitting the
study population into subgroups. If at least 1 association between
predictors and outcome is significant, the algorithm selects the
predictor with the strongest association, and the algorithm determines all possible splits in the predictor and produces usually 2
subgroups (step 2). The suitability of each split is evaluated with
2-sample linear statistics to maximize the discrepancy between the
newly formed subgroups. Step 1 and 2 are repeated in order to
identify additional significant predictor-outcome associations, and
the algorithm stops once no additional predictors are found to be
associated with the outcome (P value >.05).33 In order to prevent
pathologic splits the minimum number of participants in any inner
and terminal nodes was set to nZ200, respectively meaning that a
further split of a node was only possible if there were at least 200
participants in the parent node and at least 200 participants within
each child node. Missing data were handled using surrogate splits
as the initial inspection of the dataset revealed a rather low
missing data rate of 4.6%. Hence, CTREE models were applied to
www.archives-pmr.org
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the unimputed dataset. Univariate CTREE modeling was
employed for all USER-Participation scales (frequency, restrictions, and satisfaction) and multivariate for the different items
of the respective scales to receive more granulated information on
the associations between demographic and injury-related characteristics and participation domains. CTREE models were generated separately for frequency of productive activities (paid work,
unpaid work, education, household duties) and leisure and social
activities (sports, going out, day trips and outdoor activities, leisure activities at home, visiting friends and family, visited by
friends and family, contacting others by phone or computer) owing
to their different rating scales (ie, hours per week for productive
activities vs number of times the past 4 weeks for leisure and
social activities).
The generated outputs include boxplots or bar plots as well as
descriptive statistics for all terminal nodes. Unbiased recursive
partitioning by CTREE models have been used in the SCI community in terms of identifying more homogeneous subgroups.35-37
In all CTREE analyses inverse probability weights derived
from propensity scores were applied to account for unitnonresponse (nonparticipation of eligible persons in the survey).
These weights were assessed through multivariable logistic
regression analysis and were associated with membership of the
Swiss Paraplegic Association and years since injury but not with
age, sex, lesion characteristics, and language. Data also suggested
evidence for only minor nonresponse bias. Details and outcomes
of this procedure for SwiSCI data are reported elsewhere.22
In a final step, one-way analysis of variance (ANOVA) with
consecutive post-hoc tests were separately employed to compare
participation main scale scores between the generated subgroups
for frequency, restrictions, and satisfaction. All analyses were
conducted using Stata version 14.1a and R Studio.b

Results
Table 1 profiles the study sample. Most participants were male
(71.5%). The mean age was 52.3 years (interquartile range, 42-63y),
and the participants had on average been living 16.8 years (interquartile range, 6.2-25.1y) with SCI. Traumatic events were the most
reported causes of SCI (78.4%), whereof traffic accidents (37.5%)
followed by fall (30.7%) and accident in sports or leisure (25.3%)
were the most frequently reported causes of traumatic SCI.

Degree of participation
Relative frequencies for individual USER-Participation items are
shown in figures 1A through 1C. Paid work was indicated by
53.0% of participants (see fig 1A, orange to green areas). The
majority worked part-time, with 37.1% working 17 hours or more
per week (different green areas), which corresponds to a 40%
workload or above in Switzerland. Approximately half of the
sample (48.2%) pursued unpaid work (orange to green areas), and
one-fourth (24.9%) was engaged in educational activities (orange
to green areas). Leisure activities at home (eg, crafts, needlework,
reading, or playing computer games; 65.4%) as well as contacting
others by phone or computer (76.1%) indicated by the different
green areas in figure 1A were those activities most often performed (at least 6 or more times in the past 4 weeks). Eleven
percent (11.3%) of the participants indicated that they had never
gone out the past 4 weeks (see fig 1A, red area). Leisure activities
at home (70.9%), being visited by family or friends (67.1%), or
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Table 1

Demographic and SCI characteristics of survey participants

Variables [% Missing]

Total Study Population (NZ1549)

Weighted No. of Observations (neligibleZ3144)

Demographic characteristics
Sex
Male
Female
Age at time of questionnaire, y
16-30
31-45
46-60
61-75
76þ
Partnership [4]
Yes
No
Education [2]
Compulsory schooling (9y)
Vocational training (10-12y)
Secondary education (13-16y)
University education (17y)
SCI characteristics
Time since injury, y [2]
5
6-15
16-25
26þ
Injury severity [1]
Paraplegia/incomplete
Paraplegia/complete
Tetraplegia/incomplete
Tetraplegia/complete
Cause of SCI [1]
Traumatic
Nontraumatic

n (%)

Weighted n (%)

1107 (71.5)
442 (28.5)

1097 (70.6)
455 (29.4)

129
377
571
378
94

(8.3)
(24.3)
(36.9)
(24.4)
(6.1)

1004 (67.5)
483 (32.5)

129
393
522
369
136

(8.3)
(25.4)
(33.7)
(23.8)
(8.8)

993 (66.8)
494 (33.2)

143
377
721
276

(9.4)
(24.9)
(47.5)
(18.2)

150
381
720
267

(9.9)
(25.1)
(47.4)
(17.6)

311
495
332
384

(20.4)
(32.5)
(21.8)
(25.2)

281
543
394
305

(18.4)
(35.7)
(25.9)
(20.0)

577
486
314
160

(37.5)
(31.6)
(20.4)
(10.4)

610
445
327
155

(39.7)
(28.9)
(21.3)
(10.1)

1202 (78.4)
332 (21.6)

contacting others by multimedia devices (89.5%) were those activities with least perceived restrictions (see fig 1B, light green
area). Participants were mostly satisfied or very satisfied with their
current daily life activities (see fig 1C). Highest satisfaction was
revealed for leisure activities at home (83.7% of the participants
satisfied or very satisfied, different green areas), contacts with
friends (83.9%) and relationship with family (83.6%), and least
satisfaction was reported for sports-related activities (22.9%, red
and orange areas), followed by outdoor mobility (16.7%) and
household duties (16.2%).

Correlates of participation
Frequency of participation in major life domains
In univariable unconditional analyses age, SCI cause and lesion
severity, and educational level were found important correlates of
frequency of participation in major life domains (table 2). Results
of the CTREE analysis showed that 7 subgroups were iteratively
identified based on the early predictors age of the participants,
education level, and injury severity. The subgroup with the lowest
participation frequency scores consisted of participants older than
60 years and with compulsory or vocational education (node 12;

1179 (76.9)
355 (23.1)

frequency score of 25.6). By contrast, the subgroups with highest
participation frequency scores were represented by individuals
equal or younger than 45 years and with secondary or university
degree and with an incomplete or complete paraplegia (node 8;
frequency score of 40.1, fig 2). The remaining 5 subgroups (nodes
4, 5, 9, 10, 13) had participation frequency scores ranging from
30.8 to 37.4. Results of the 1-way ANOVA indicated that the
difference between the 7 subgroups was significant
(F6,1225Z29.05; P< .001). Post-hoc test revealed that participants
with lowest scores (node 12) significantly differed from all
remaining subgroups. The difference was highest between participants in node 12 and those participants with highest frequency
scores (node 8) (t, -10.9; 95% CI, -16.7 to -9.5; P<.001).
Results of the CTREE analysis for productive activities
revealed 8 subgroups based on the 4 early predictors age, sex,
years since SCI, and education (fig 3). Most engagement in paid
work was indicated by men 45 years and with years since SCI
15 years, and with any education (nodes 6 and 7), men 45
years and with years since SCI of >15 years (node 8), and men
>45 years and with secondary education (node 11). By contrast,
women 60 years (node 12) and older participants (>60y) and
with any education level (nodes 14 & 15) had the lowest scores in
paid work. The amount of household tasks was most pronounced

www.archives-pmr.org

Living with SCI in Switzerland

5

Fig 1 A-C. Proportion estimation for individual USER-Participation items. Color gradients from red to green indicate the following categories:
Frequency scale: None at all / Never (red); 1-8 hrs / 1-2 times (orange); 9-16 hrs / 3-5 times (yellow); 17-24 hrs / 6-10 times (light green); 25-35
hrs / 11-18 times (medium green); 36 hrs or more / 19 times or more (dark green)Restrictions scale: Not possible (red); with assistance (orange);
with difficulty (yellow); without difficulty (light green) Satisfaction scale: Very dissatisfied (red); dissatisfied (orange); neutral (yellow); satisfied
(light green); very satisfied (medium green).

in younger women (node 12). Results of the CTREE modeling for
frequency in leisure and social activities revealed 9 subgroups
(supplemental fig S1, available online only at http://www.
archives-pmr.org/). The participation profile within these subgroups looked similar although the iterative identification of the

www.archives-pmr.org

subgroups was based on different combinations of age, injury
severity, sex, and educational level. Engagement in leisure activities at home and contacting others by phone or computer were
those 2 activities similarly most performed by individuals of the
9 subgroups.

6

M.H. Gross-Hemmi et al
Table 2

Univariable unconditional analyses of the 3 USER-Participation scales by sociodemographic and SCI-related characteristics

Variables
Total
Sex
Male
Female
Age at time of questionnaire, y
16-30
31-45
46-60
61-75
76þ
Cause of SCI
Traumatic
Nontraumatic
Injury severity
Paraplegia/incomplete
Paraplegia/complete
Tetraplegia/Incomplete
Tetraplegia/Complete
Years since injury
5
6-15
16-25
26þ
Partnership
Yes
No
Education
Compulsory schooling (9y)
Vocational training (10-12y)
Secondary education (13-16y)
University education (17y)

USER-Participation
Frequency Scale*
Median (IQR)

P Valuey

34.5 (26.3-42.1)

USER-Participation
Restrictions Scale*
Median (IQR)

P Valuey

72.7 (54.5-90.9)
.06
75.8 (57.6-90.9)
69.7 (54.5-87.9)
<.001z,x

40.4
37.5
34.8
29.6
23.9

(31.8-47.5)
(29.6-43.6)
(26.6-41.8)
(20.7-38.2)
(17.5-30.4)

(66.7-97.0)
(63.6-90.9)
(54.5-87.9)
(42.4-81.8)
(27.3-81.8)

(26.8-43.2)
(28.2-42.1)
(22.5-40.7)
(24.5-40.2)

33.8
35.2
35.7
33.2

(22.5-41.3)
(26.8-42.5)
(27.9-42.9)
(26.1-41.8)

<.001x
81.8
75.8
66.7
45.5

(66.7-93.9)
(60.6-90.9)
(48.5-81.8)
(36.4-63.6)

69.7
75.8
75.8
69.7

(54.5-87.9)
(60.6-93.9)
(57.6-90.9)
(48.5-87.9)

75.0
75.0
72.5
70.0

(62.5-85.0)
(67.5-82.5)
(57.5-82.5)
(57.5-75.0)

72.5
75.0
75.0
75.0

(57.5-80.0)
(62.5-85.0)
(65.0-82.5)
(65.0-80.0)

.31

<.01x

.59
75.8 (54.5-90.9)
72.7 (57.6-90.9)

<.001z,x
(16.1-34.8)
(23.4-39.5)
(27.9-42.5)
(31.1-44.6)

<.01x

.045x

.96

24.1
31.3
35.0
38.8

.10
75.0 (65.0-82.5)
72.5 (55.0-82.5)

.07

35.0 (26.8-42.1)
33.6 (26.1-42.5)

(63.8-86.3)
(62.5-85.0)
(62.5-80.0)
(67.5-82.5)
(52.5-75.0)

.03x
75.8 (57.5-90.9)
68.2 (51.5-87.9)

<.001x
35.4
35.7
31.8
31.8

.16
75.0
75.0
72.5
75.0
70.0

<.001x
35.4 (27.1-42.5)
31.1 (22.9-39.3)

.12
75.0 (65.0-82.5)
72.5 (57.5-80.0)

<.001z,x
87.9
75.8
72.7
63.6
62.1

75.0 (65.0-82.5)
70.0 (57.5-77.5)
.02z,x

62.1
69.7
75.8
74.2

P Valuey

75.0 (62.5-82.5)

.16
34.1 (25.7-42.1)
35.5 (27.7-41.9)

USER-Participation
Satisfaction Scale*
Median (IQR)

(39.4-81.8)
(48.5-87.9)
(57.6-90.9)
(57.6-87.9)

.01x
70.0
75.0
75.0
72.5

(57.5-75.0)
(60.0-82.5)
(67.5-82.5)
(57.5-82.5)

NOTE. Only complete cases and unweighted results in this table.
Abbreviation: IQR, interquartile range.
* Higher scores indicate more time spent/higher frequency, less restrictions, and higher satisfaction.
y
Kruskal-Wallis test for categorical variables and Wilcoxon rank-sum for dichotomous variables.
z
Significant test for trend.
x
Statistically significant values.

Perceived restrictions in participation in major life domains
In univariable unconditional analysis age, SCI etiology, lesion
severity, years since injury, and educational level where found
important correlates of perceived restrictions in participation in
major life domains (see table 2). Results of the CTREE modeling
showed that 9 subgroups were iteratively identified based on the
early predictors injury severity, age, educational level, and sex
(fig 4). Most restrictions were perceived by participants with complete tetraplegia (node 17, restrictions scores of 50.4), the elderly
(>60y) with compulsory or university education (node 13, restriction scores of 54.9), and older women (>60y) with vocational or
secondary education (node 16, restrictions scores of 57.6). By
contrast, younger men (60y) with an incomplete or complete
paraplegia and with higher education (secondary or university degree, node 9) reported least restrictions (restriction scores of 74.3).
The remaining subgroups (nodes 5, 6, 10, 11, 15) reported restriction
scores ranging from 61.8 to 69.5. Results of the 1-way ANOVA

indicated that the difference between the 9 subgroups was significant (F8,1517Z30.98; P<.001). Post-hoc test revealed that the 3
subgroups with lowest scores (nodes 13, 16 and 17) did not significantly differed from each other except for node 16 and 17. However,
all 3 groups differed significantly from the group with highest scores
(node 9; nodes 13 vs 9: t, -9.3; 95% CI, -24.7to -12.3; P<.001; nodes
16 vs 9: t, -7.1; 95% CI, -21.6 to -8.4; P<.001; nodes 17 vs 9: t, -13.8;
95% CI, -29.8 to -18.8; P<.001).
Results of the multivariate CTREE analysis of the individual
restriction items revealed 4 subgroups based on the 2 early predictors
injury severity and sex (supplemental fig S2, available online only at
http://www.archives-pmr.org/). Participants with an incomplete or
complete tetraplegia reported the most performance problems across
all activities compared to the other subgroups. Leisure activities
at home as well as being visited by family and friends, and contacting
others by phone or computer were among those activities with
least perceived restrictions across all subgroups.
www.archives-pmr.org
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Fig 2 CTREE for the USER-Participation frequency scale. The upper part shows the sequential splits based on early predictors (nodes 1, 2, 3, 6,
7, 11); the lower part represents the attained partition of the initial study group into 7 subgroups (terminal nodes 4, 5, 8, 9, 10, 12, 13). Boxplots
in the terminal nodes show the weighted number of observations and distribution of the USER-Participation frequency scale within each
subgroup.

Satisfaction with participation in major life domains
In univariable unconditional analysis lesion severity, partnership
status, and educational level where found important correlates of
satisfaction with participation in major life domains (see table 2).
Results of the CTREE modeling showed that 9 subgroups were
iteratively identified based on the early predictors educational
level, age, sex, partnership status, lesion severity, and SCI etiology
(fig 5). Three subgroups were identified with satisfaction scores
below 50: (1) individuals with compulsory education (node 3,
satisfaction scores of 43.8); (2) individuals with higher education
(secondary or university) and incomplete paraplegia or complete
tetraplegia but without having a partner (node 11, satisfaction
scores of 48.1); and (3) women >45 years old and with vocational
education (node 8, satisfaction scores of 49.7). By contrast, those
having a partner and incomplete or complete paraplegia of traumatic origin reported the highest satisfaction scores (node 15,
satisfaction scores of 58.7). Results of the 1-way ANOVA indicated that the difference between the 9 subgroups was significant
(F8,1496Z10.01; P< .001). Post-hoc test revealed that the 3 groups
with lowest scores (nodes 3, 8, 11) did not significantly differ from
each other, and only participants in node 3 and node 11 significantly differed from those with highest satisfaction scores (node

www.archives-pmr.org

15) (node 3 vs node 15: t, 7.15, 95% CI, 7.3-18.6; P<.001; node
11 vs 15: t, 4.82; 95% CI, 3.0-14.0; P<.001).
Results of the multivariate CTREE analysis of the individual
satisfaction items revealed 5 subgroups based on the 3 early predictors
partnership status, injury severity, and education (supplemental
fig S3, available online only at http://www.archives-pmr.org/).
Although different subgroups were identified, none of the participants
were dissatisfied with any of their daily life activities. Only those
without a partner were less satisfied with partner relationship.

Discussion
The present study comprehensively described participation and
correlates of participation in major life domains among one of
the largest and representative sample of people with SCI.
Injury severity, which refers to a proxy of a person’s capacity,
and the contextual factors age, sex, educational level, and
partnership status were found the strongest correlates to qualify
participation in productive, leisure, and social activities. Lower
participation frequency scores were mostly pronounced in the
elderly and less educated individuals as well as in women,
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Fig 3 CTREE for the USER-Participation frequencies in productive activities (paid work, unpaid work, education, household duties). The upper
part shows the sequential splits based on early predictors (nodes 1, 2, 3, 4, 5, 9, 13); the lower part represents the attained partition of the initial
study group into 8 subgroups (terminal nodes 6, 7, 8, 10, 11, 12, 14, 15). Bar plots in the terminal nodes show the weighted number of
observations and distribution of the USER-Participation answer categories (0, None at all; 1, 1-8 h; 2, 9-16 h; 3, 17-24 h; 4, 25-35 h; 5, 36 h or
more) for each of the 4 productive activity items within each subgroup.

whereas perceived restrictions in daily life activities were
particularly found for individuals with complete tetraplegia and
the elderly. Lower satisfaction with daily life activities was
observed especially in less educated individuals, middle-aged
women with lower education, and highly educated individuals
without a partner and with incomplete paraplegia or complete
tetraplegia.
Among the SCI-related characteristics, injury severity was the
variable with the highest discriminative power, for which people
with complete tetraplegia experienced most restrictions, and
therefore need special attention in the rehabilitation setting. Individuals with complete tetraplegia constitute the most vulnerable

group within the SCI community due to their reduced health capacity and associated performance problems in daily life activities.38 Differences in the ICF domains mobility, self-care, and
domestic life between individuals with paraplegia and tetraplegia
have also been reported in another study.39 Interestingly, the
participation profile for individuals with complete tetraplegia
became less informative on the item level across all USERParticipation scales. This may presume that other factors lie on
the causal pathway of indicators of health capacity and participation outcomes. For example, environmental factors and physical
impairment were key correlates of perceived participation restrictions in a recent study from the Canadian Community

www.archives-pmr.org
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Fig 4 CTREE for the USER-Participation restriction scale. The upper part shows the sequential splits based on early predictors (nodes 1, 2, 3, 4,
7, 8, 12, 14); the lower part represents the attained partition of the initial study group into 9 subgroups (terminal nodes 5, 6, 9, 10, 11, 13, 15,
16, 17). Boxplots in the terminal nodes show the weighted number of observations and distribution of the USER-Participation restriction scale
within each subgroup.

Survey.40 Also, in the context of the general population, it was
shown that environmental factors were associated to social
participation and mobility.41 Both years since injury and SCI
etiology were less predictive of participation in major life domains. Inconclusive results on years since injury and reduced
participation scores were also found in other studies.5,42
Age, sex, educational level, and partnership status were those
socioeconomic variables with highest discriminative power either
alone (eg, education and satisfaction outcomes) or in interaction
with each other or other correlates (eg, injury severity). In
particular, the elderly, less educated were those individuals with
lowest frequency and increased restriction scores in daily life
activities. Reduced frequencies were particularly detected for
productive activities (ie, paid or unpaid work, education, household tasks) in these individuals. Similarly, individuals with the
lowest educational level were least satisfied with their current
daily life. Age and education are well reported factors for
participation outcomes in both the disabled and general population. For example, an age-related decline in social integration,
occupation, and mobility was reported for both populations.3,41-44
www.archives-pmr.org

In the context of SCI, it may be argued that older individuals
face increasing health-related problems and difficulties with
physical independence that are associated with post-SCI aging
and with negative effects on social participation, mainly where
an extra effort (eg, mobility) is required.3,5,41,45 Moreover, a
recent analysis of the SwiSCI medical records study showed
that older SCI people were less likely to visit a specialized
rehabilitation center.46 This may be partially due to current
rehabilitation policy which targets to regain functioning,
mainly with focus on productive activities.46 Rehabilitative
programs specifically designed for the elderly SCI people are
thus desirable. For example, older individuals with SCI may
be approached to learn coping skills to foster social contacts
and to avoid social isolation. Alternatively, interventions targeting the environment may allow for a better mobility to
increase social participation.41 The Age-Friendly Communities
Initiative within the World Health Organization’s Global AgeFriendly Communities Network, for example, aims to leverage
social participation in the older population in over 30
countries.47
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Fig 5 CTREE for the USER-Participation satisfaction scale. The upper part shows the sequential splits based on early predictors (nodes 1, 2, 4, 6,
9, 10, 13, 14); the lower part represents the attained partition of the initial study group into 8 subgroups (terminal nodes 3, 5, 7, 8, 11, 12, 15,
16, 17). Boxplots in the terminal nodes show the weighted number of observation and distribution of the USER-Participation satisfaction scale
within each subgroup.

Similarly, higher educational levels were linked to a healthier
lifestyle, a better job with higher income, and a better neighborhood and thus may be considered as facilitator of participation in
these domains.48-50 The association between educational level and
engagement in the community has been well reported for the
general population.51 Because educational level is considered as a
modifiable factor,31,32 special focus may be laid on vocational
rehabilitation for elderly people not having reached retirement age
and for individuals with lower educational levels with the aim to
reduce perceived barriers in productive activities and increase
satisfaction with daily life activities.
Furthermore, particular focus must be laid on women with SCI.
Pronounced sex differences became mostly apparent for all 3
domains of participation frequency and especially for young to
middle-aged and elderly women. Young to middle-aged women
reported less frequency in productive activities while participation
in leisure and social activities (mainly outside home) was reduced
in the elderly women. One assumption may be that employed

women perceive paid work as competing with family obligations
and source for role conflicts.52 This may also be true for our
sample as engagement in household tasks was the only activity,
which was elevated in women compared to men and the elderly
participants. Similar as to the less educated and elderly
individuals, women should be targeted more in vocational rehabilitation to foster frequency in paid work. Partnership statusd
although identified as an important additional factor for
satisfactiondwas not so informative for the individual activities.
Finally, the generally pronounced frequency in leisure and
social activities and less involvement in productive activities may
point to a potential shift from productive activities to leisure and
social activities as reported in previous studies on disabled people.4,14,15,53 It is of note that nonactive activities have also
increased in the general population in the recent years.53
Enjoyable leisure activities as for example attending cultural
events have been associated with psychological and physical
well-being and increased survival in the general population,54,55
www.archives-pmr.org
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and were linked to subjective well-being in the SCI population.56
With a view for rehabilitation management, building up individualized adequate leisure activitiesdespecially for those not
pursuing paid work might thus be important to increase life
satisfaction.

Keywords

Study limitations

Corresponding author

SwiSCI is one of the largest population-based studies on people
with SCI within Europe with a well-defined sampling frame and
little sampling and recruiting bias, and marginal nonresponse
bias.22,24 However, the SwiSCI survey is not a census of all people
with SCI in Switzerland, and based on comparisons with the
general hospital statistics, it is likely to have missed approximately 30% of patients with traumatic SCI with typical underrepresentation of women, less severe lesions, and elderly people.46
The cross-sectional data precludes inferences about causal relationships. Although SwiSCI relies on self-reported data, which
may be prone to recall or reporting bias, previous analyses of the
study sample showed that self-reported demographic and lesion
characteristics adequately correspond with medical record data.22
While the CTREE method allowed us to identify important predictors to partition the study population into more homogeneous
subgroups external validation through an independent data set is
required to assess the generalizability of our findings. Also some
limitations of tree-based regression warrant mentioning. For
example, the generated trees may be to a certain extent redundant,
as, factors may reappear in 1 tree that complicate the explanation
of interaction effects.57 Also, the models are data-driven and
should be viewed as exploratory rather than hypothesis-driven,58
and finally net effects of predictors are not assessed in the trees.57
This study is set out as an explorative approach to investigate
which basic biopsychosocial factors lie on the causal pathway of
participation in major life domains. It also allows for comparison
with other research by mostly including nonmodifiable factors.
As a next step further preferably modifiable factors such as
secondary health conditions, environmental factors, psychological personal factors or measures of functional independence need
to be integrated that additionally help explain variation in
participation in these domains and to identify reasonable targets
for interventions.

Mirja Gross-Hemmi, PhD, Swiss Paraplegic Research, Guido A.
Zäch Strasse 4, 6207 Nottwil, Switzerland. E-mail address: mirja.
gross@paraplegie.ch.

Conclusions
This study provides a comprehensive analysis of different domains
of participation in individuals with SCI in Switzerland. More
severe SCI, higher age, being female, not having a partner, and
lower level of education were the most informative correlates of
lower levels of participation in productive, leisure and social
activities. This population-based evidence is instrumental to the
better targeting of rehabilitation and policy interventions that aim
to improve community participation in major life domains. A
special focus may be laid on vocational rehabilitation for the
elderly not having reached retirement age, those individuals with
lower educational level, and women to reduce perceived barriers
in productive work.
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a. Stata, version 14.1; StataCorp.
b. R Development Core Team.
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