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Objectives: To describe the association between
sociodemographic and spinal cord injury character-
istics, of people living with spinal cord injury, and
participation and quality of life, and to study the as-
sociation between participation and quality of life in
this group of people.

Design: Persons registered in the Norwegian Spinal
Cord Injury Registry after post-acute rehabilitation be-
tween 2011 and 2017 were invited to participate in a
survey in 2019 when they were in a community setting.
Subjects: A total of 339 people living with spinal
cord injury.

Methods: The Frequency scale and Restrictions scale
of the Utrecht Scale for Evaluation of Rehabilitation-
Participation were used to measure participation.
Quality of life was measured as life satisfaction with
the World Health Organization Quality of life assess-
ment (WHOQoL-5) and mental health was measured
using the Mental Health subscale (MHI-5).

Results: Overall, sociodemographic characteristics
were more prominently associated with quality of life
and participation than were spinal cord injury char-
acteristics. Currently working as main activity and
having a family income in the highest quartile were
associated with higher scores on all 4 measures of
participation and quality of life. There was a strong
gradient between higher level of participation (fre-
quency and restrictions) and better quality of life.
Conclusion: Participation was strongly associated
with life satisfaction and mental health in people
living with spinal cord injury. This indicates that
participation issues should be given greater priority
during post-acute rehabilitation, follow-up and sub-
sequent care efforts provided in the community.
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Participation provides opportunities for the fulfilment
of basic human needs and can be an important de-
terminant of quality of life (QoL) (1). Persons living

(LAY ABSTRACT )
Having paid work, leisure-time activities and good rela-
tionships with other people is important for one’s quality
of life. For people living with spinal cord injury, it may be
more difficult to participate in such activities than it is for
people without health problems. A survey on participa-
tion problems was carried out among Norwegians living
with spinal cord injury. Sociodemographic factors, such as
family income and education, were found to have a greater
impact on quality of life and participation, than the sever-
ity of the injury itself. Participation was strongly associated
with life satisfaction and mental health. This indicates that
\participation issues should be given greater priority. )

with spinal cord injury (SCI) may, however, experience
restrictions or barriers to participation in different do-
mains, including employment or social-recreational
activities (2). Research on issues related to participation
problems among persons with SCI is, however, limited.
In a critical systematic review on social and community
participation following SCI (3), the authors emphasized
that the samples in the reviewed studies were relatively
small, that the instruments used were often developed
before the introduction of the International Classification
of Functioning, Disability and Health (ICF), and that
the use of the term “’participation” varied. In addition,
knowledge about the impact of injury characteristics
on participation is underdeveloped (2). Furthermore,
limited attention has been given in the literature to how
clinical practice can be adapted to improve participa-
tion in persons with SCI. To do so, more knowledge of
factors influencing participation is needed.

In the ICF, participation” refers to the involvement
of an individual in a life situation and represents the
social perspective on functioning (4). To measure
participation, it has been recommended to measure
participation both as the so-called objective state and
subjective experience (5). Objective participation can
be measured as self-reported frequencies of behaviour,
while subjective participation concerns self-reported
experienced restrictions in participation in society. It
has been commented that the ICF definition of parti-
cipation does not adequately capture this (6).
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QoL is a broad concept, and has been defined by the
World Health Organization (WHO) as the individuals’
perceptions of their position in life in the context of
the culture and value systems in which they live and
in relation to their goals, expectations, standards and
concerns. It can be operationalized to distinguish
between the cognitive component that refers to life
satisfaction and the emotional component that refers
to a person’s affect or mental health (8).

People with SCI experience lower QoL, as shown
by higher levels of distress, worse mental health and
lower levels of life satisfaction compared with the
general population (9, 10). Studies have indicated that
decreased mobility (11, 12), having secondary impair-
ments (11, 12), pain (11, 13) and unemployment (14)
are associated with lower QoL. Increased QoL has been
associated with psychosocial characteristics, such as
higher self-efficacy (15), good social skills (15), more
social support (9) and a feeling of acceptance (16). The
associations between QoL and age, sex, education,
injury level and injury duration are inconsistent (9,
12, 17). However, there is variation in study design,
inclusion criteria, and measure instruments, and cohort
studies with a representative sample and sufficient
sample size have been requested (9).

Studies exploring the association between partici-
pation and QoL indicate that participation is related
to higher life satisfaction (1, 18). However, little is
known about risk groups for poor participation and
poor QoL and knowledge about risk profiles can help
in intervention planning.

The objectives of this study were therefore to as-
sess participation and QoL with validated generic
measurement instruments in a representative sample.
Specific aims were: (i) to describe the association
between sociodemographic and SCI characteristics
with participation and QoL; (if) to detect groups at risk
for low participation/poor QoL; and (i77) to study the
association between participation and QoL.

METHODS
Design

Persons registered in the Norwegian SCI Registry (NorSCIR)
between 2011 and 2017 (first rehabilitation setting, baseline)
were identified, and followed up in a survey performed in 2019
(community setting, follow-up). NorSCIR is a national medical
quality registry for SCI care. All patients with traumatic or
non-traumatic SCI admitted for first rehabilitation to 1 of the
3 Norwegian specialized SCI departments and who give their
consent are included in the registry. Annual analyses revealed
90% completeness in the NorSCIR. Information about NorS-
CIR and all annual reports are available on the internet (www.
norscir.no). Ethical approval for this study was obtained from

www.medicaljournals.se/jrm

regional committees for medical and health research ethics
(2018/294/REK midt).

Participants

Eligible for this study were persons aged 16 years or older (thus
18 years and over at the time of survey (follow-up)), registered
for the first time in the NorSCIR between 1 January 2011 and
31 December 2017 and registered as alive and living in Norway,
based on the linkage to the national register at the time of the
survey (follow-up). Information from non-responders was used
to perform a non-responder analysis.

Procedures

A digital invitation was sent to all eligible persons. Those
not answering the digital questionnaire were invited by post.
Information about the study was published on the Facebook
page and in the magazine of members of the Norwegian SCI
consumer organization/patient organization "LARS” (available
from https://www.lars.no/ )to create awareness among those who
were invited. Up to 2 reminders were sent to non-responders.

Measures

Variables measured at follow-up were participation and QoL
and some sociodemographic variables (education, income and
living situation). Variables regarding injury characteristics, time
since discharge, age and sex, were collected from the NorSCIR
(baseline).

Participation. Participation was measured with the Frequency
scale and the Restrictions scale of the Utrecht Scale for Evalua-
tion of Rehabilitation-Participation (USER-Participation) (19).
The USER-Participation instrument was developed based on
the ICF to assess objective and subjective participation. The
psychometric properties of the USER-Participation have been
studied (20). The translation of the USER-Participation from
English to Norwegian was performed according the guidelines
from the WHO for the process of translation and adaptation of
instruments. The Satisfaction scale of the USER-Participation
was not included in this study, due to conceptual overlap with
the World Health Organization Quality of life assessment
(WHOQoL) instrument.

The Frequency scale measures objective participation and
consists of 4 items on vocational activities and 7 items on leisure
and social activities. The 4 items on vocational activities address
the number of hours spent per week and are scored on a 6-point
ordinal scale from 0 (not at all) to 5 (36 h per week or more). The
7 items on leisure and social activities address the frequency in
the last 4 weeks scoring from 0 (never) to 5 (19 times or more).
The Restrictions scale consists of 11 items that address activities
that may be restricted by their health condition. The perceived
difficulty in performing the activity is rated on a 4-point scale,
ranging from 0 (not possible at all) to 3 (without difficulty). If
an item is not relevant to the person, or the restrictions are not
related to the person’s health status, the option ”not applicable”
is available. For each scale the sum score based on all applicable
items (maximum 11 items) was converted to a 0—100 scale, with
higher scores indicating better participation (more time spent/
higher frequency, fewer restrictions).

The continuous scale scores for USER-Participation frequen-
cies and restriction were divided into quartiles.
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Quality of life. The cognitive component of QoL was mea-
sured as life satisfaction with 5 satisfaction items from the
WHOQoL-5 (21) and the emotional component of QoL with
the Mental Health subscale (MHI-5) (22).

The WHOQoL-5 is a selection of 5 satisfaction items out of
the abbreviated version of the WHOQOL-100 (the WHOQOL-
BREF). The WHOQOL-BREF is available in 85 languages,
including Norwegian, and is specifically developed for cross-
cultural use. The WHOQOo0L-5 has previously showed good
internal consistency reliability and cross-cultural validity in
persons with SCI (21). The 5 items cover satisfaction with
overall QoL, health, daily activities, relationships, and living
conditions. Response options range from 1 (very poor/very dis-
satisfied) to 5 (very good/very satisfied) for each item, yielding a
total score between 5 (very dissatisfied) and 25 (very satisfied).

The MHI-5 refers to the Mental Health subscale of the
Medical Outcomes Study Short Form Health Survey (SF-36,
available in Norwegian), and consists of 5 items of emotional
status concerning nervousness, sadness, peacefulness, mood,
and happiness. The validity and reliability of the MHI-5 in
persons with SCI was good in previous studies (22). Respon-
dents rated the frequency of each item during the previous 4
weeks on a 5-point scale. The scale scores were converted to a
total score between 0 (lowest mental health) and 100 (highest
mental health).

The self-reported QoL (International SCI QoL-Basic Data
Set (23)) at discharge from the initial post-acute rehabilitation
period was used to compare the participants and non-participants
at baseline. It consists of 3 variables rated on a scale ranging
from 0 (completely dissatisfied) to 10 (completely satisfied):
satisfaction with general QoL, satisfaction with physical health,
and satisfaction with psychological health.

Sociodemographic characteristics. Sociodemographic informa-
tion included sex, age, level of education (primary, secondary
or higher), family income (under 250,000, 250,000-500,000,
500,000-750,000, 750,000—1,000,000 and above 1,000,000
Norwegian kroner per year), main activity (currently working,
retirement age, social welfare recipient, student, or other) and
living situation (alone or together) in categories. The categori-
zation of age groups (-29, 30-59 and 60+ years) followed the
newest recommendations of the International SCI Core Data
Set version 2.0. The responders were asked to indicate which
response option was most appropriate for their situation.

Injury characteristics. Clinical injury characteristics were de-
fined according to the International SCI Core Data Set version
1.1 (25), as used in NorSCIR. Study variables included dates
of'admission and discharge from initial acute and rehabilitation
care, cause of injury and neurological status at admission and
discharge. Neurological status is registered with the sensory and
motor level on each side of the body and the American Spinal
Injury Association Impairment Scale (AIS) in accordance with
the International Standards for Neurological Classification of
SCI (26). Prompted by the distribution of neurological status
at discharge, we decided to use 4 categories: tetraplegia (C1—
C8) AIS A, B or C; tetraplegia (C1-C8) AIS D, E; Paraplegia
(T1-S5) AIS A,B or C; Paraplegia (T1-S5) AIS D,E. In cases of
missing neurological status at discharge (n=61), this was replac-
ed with the classification at admission (n=50) or based on the
self-reported level and completeness of the SCI in combination
with the mobility for moderate distances from the Spinal Cord
Independence Measure — Self Report (n=7, e.g. incomplete
paraplegia and walking without walking aids was categorized
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as “Paraplegia (T1-S5) AIS D,E”). The impairment groups
(neurological level and AIS) are used to describe the severity
of injury, For example, have those grouped in “Tetraplegia
A,B,C” a more severe injury compared with those grouped in
”Paraplegia D,E”. Time since discharge was calculated as the
number of days between the date of discharge from the SCI
department and the date of answering the survey. Thereafter, this
number was dichotomized into ~’4 years or less since discharge”
or ”more than 4 years since discharge”.

Analysis

The analyses mainly followed the recommendations from the
International Spinal Cord Injury Core Data Set; continuous
variables to be expressed as both mean with standard deviation
and median with range, and categorical variables to be presented
as number of cases and percentages.

Comparisons of baseline characteristics between participants
and non-participants were done using #-tests for continuous and
x> for categorical variables.

In separate analyses for each dimension of QoL (life satis-
faction and mental health) and participation (frequencies and
restrictions), we assessed both the bivariable (1-way analysis of
variance (ANOVA)) and multivariable (regression) associations
with injury and sociodemographic characteristics. The regres-
sion analyses were adjusted for sex, age group, education level,
time since discharge group, cause of injury and impairment
group (neurological level and AIS) to control for confounding
variables. Since the same results were found in both the bi- and
multi-variable analyses, only the bi-variable analyses are pre-
sented in the results section, as these give the actual observed
data, which are easier to relate to clinical practice. The multi-
variable analyses are presented as supplementary material only
(Table SV").

The relationship between level of participation (quartiles of
Frequency and Restriction scale scores) and QoL was analysed
using linear regression analyses, with adjustment for sex, age
group, education level, time since discharge group, cause of
injury and impairment group.

RESULTS

Of the 651 individuals invited to complete the follow-
up survey, 339 participated (52%) (Fig. 1). Participants
were, on average, older than non-participants. Other-
wise, there was little difference between participants
and non-participants (Table I).

The mean age of the participants at the time of the
survey was 58 years (median 61 years, range 18-91
years). The mean time since discharge was 4.4 years
(range 0.9-8.7 years). One-quarter were female, 60%
had a traumatic SCI, 40% tetraplegia, and 67% of all
participants were classified with AIS D-E. Two out
of 3 participants lived together with someone, and
slightly more than 55% of respondents had an annual
family income above NOK 500,000 (EUR 46,670/
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All patients in NorSCIR 2011-2017

N=751

Aged 18 or above

v

v

N=651

Numbers of persons invited
to participate in the survey

N=100
Numbers of persons,
dead or missing Norwegian adress

|

}

N=339
Number of participants in the survey

Number of non-participants

N=312

Fig. 1. Flow-chart of study participants.

USD 54,132). Most participants reported secondary
education (45%), or higher (40%) (Table 1I).

The mean Participation Frequency score was 30.7
(SD 11.9), and for Participation Restrictions 70.3
(SD 20.5) both on a 0—100 scale where higher scores
indicated better participation (higher frequency, fewer
restrictions). The subscales for the Frequency score
showed a mean score 16.5 (SD 13.2) for the vocation-

Table I. Descriptive characteristics of participants (n=339) and
non-participants (n=312)

Non-

Characteristics Participants participants

Demographic variables

Mean age at baseline, years, mean (SD) 53.2 (16.1)? 46.9 (18.6)°

Age groups at baseline, n (%) a a
16-29 years 40 (12) 74 (24)
30-59 years 156 (46) 143 (46)
60 years 143 (42) 95 (30)
Sex, n (%)
Male 243 (72) 225 (72)
Female 96 (28) 87 (28)
SCI Characteristics
Cause of injury, n (%)
Traumatic 203 (60) 206 (66)
Non-traumatic 136 (40) 106 (34)
Impairment groups (Level and AIS), n (%)
Tetraplegia, AIS A-C 34 (10) 46 (15)
Tetraplegia, AIS D-E 102 (30) 81 (26)
Paraplegia, AIS A-C 76 (22) 63 (20)
Paraplegia, AIS D-E 123 (36) 110 (35)

Unknown or not applicable 4 (1) 12 (4)
Mean time since discharge, mean (SD) 4.4 (1.9) 4.4 (2.0)
SCI-QoL BDS at baseline (range 0-10) (from NorSCIR)?

Mean satisfaction with general quality of life, (SD) 6.7 (2.3) 6.3 (2.4)
Mean satisfaction with physical health, (SD) 6.1 (2.4) 5.7 (2.5)
Mean satisfaction with psychological health, (SD) 7.1 (2.4) 6.6 (2.7)

3p-value <0.05 from t-tests for continuous and »> for categorical. ®n=213
participants and n =173 non-participants.

SCI: spinal cord injury; AIS: American Spinal Injury Association Impairment
Scale; QoL: quality of life; BDS: basic data set; NorSCIR: Norwegian SCI Registry.
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al scale and 44.6 (SD 16.7) for the leisure and social
activity scale, both on a 0—100 scale (details in Table
SI' and Table SII1).

For life satisfaction, the mean WHO QoL-5 score
was 16.9 (SD 3.7) on a 5-25 scale. One in 5 (18%)
rated their QoL as poor or very poor.

For mental health, the mean MHI-5 score was 71.9
(SD 19.5) on a 0—100 scale (details in Table SIIT' and
Table SIV?!).

Results from the bivariate analysis are shown in
Table II. Main daily activity and family income were
associated with all participation and QoL indicators.
For both participation indicators (frequency and re-
strictions), significant and graded associations with
age and education were apparent. Participants living
together with someone reported higher QoL, in general,
both regarding life satisfaction and mental health. As
explained in the methods section, the multivariable
analyses gave the same results as the bi-variable analy-
ses and are presented as supplementary material only
(Table SV?!).

For both indicators of QoL, the reported level dif-
fered according to age group. The older age group
reported higher mental health, while the youngest age
group reported higher life satisfaction.

For both indicators of QoL, the reported level dif-
fered according to age group. The older age group
reported higher mental health, while the youngest age
group reported higher life satisfaction.

For both life satisfaction and mental health, there
was a clear gradient with level of participation in both
the unadjusted and adjusted models (Table III and Fig.
2): scoring higher on both Frequency and Restrictions
was associated with improved life satisfaction and
mental health.
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Table II. Description of participants, and score on self-reported participation and quality of life according to patient characteristics (n =3392)

Participation and quality of life in persons with SCI

USER-P freq
(Range 0-100)

USER-P restr
(Range 0-100)

WHO QolL-5
(Range 5-25)

MHI-5
(Range 0-100)

Variable n (%) Mean (95% CI) Mean (95% CI) Mean (95% CI) Mean (95% CI)
Total mean score, mean (SD) 339 (100) 30.7 (11.9) 70.3 (20.5) 16.9 (3.7) 71.9 (19.5)
Demographic variables
Age-groups at follow-up b b b
18 to 29 years 29 (9) 36.0 (31.9-40.1) 75.8 (68.5-83.1) 17.5 (16.1-18.8) 66.7 (59.7-73.7)
30 to 59 years 130 (38) 34.6 (32.6-36.6) 75.2 (71.7-78.6) 16.6 (16.0-17.3) 67.7 (64.4-71.0)
60+ years 180 (53) 26.9 (25.2-28.6) 65.9 (63.0-68.9) 17.1 (16.5-17.6) 75.7 (72.9-78.5)
Sex b
Male 243 (72)  30.8 (29.3-32.4) 72.0 (69.4-74.6) 16.8 (16.3-17.2) 72.4 (69.9-74.8)
Female 96 (28) 30.4 (27.9-32.8) 66.1 (62.0-70.2) 17.4 (16.7-18.2) 70.7 (66.8-74.6)
Level of education b b b
Primary 50 (15) 22.9 (19.7-16.0) 59.5 (54.0-65.0) 15.7 (14.7-16.8) 70.8 (65.4-76.2)
Secondary 151 (45) 30.1(28.2-31.9) 69.4 (66.2-72.5) 16.9 (16.4-17.5) 72.2 (69.1-75.3)
Higher 132 (40) 34.8 (32.8-36.7) 75.9 (72.5-79.3) 17.4 (16.8-18.0) 72.7 (69.4-76.1)
Spinal cord injury characteristics
Time since discharge
4 years or less 155 (46)  31.3(29.3-33.2) 69.5 (66.2-72.7) 16.9 (16.3-17.5) 72.0 (69.0-75.1)
More than 4 years 184 (54)  30.2 (28.4-32.0) 71.1 (68.1-74.0) 16.9 (16.4-17.5) 71.8 (68.9-74.6)
Cause of injury
Traumatic 203 (60) 31.2 (29.5-32.8) 70.2 (67.4-73.1) 17.0 (16.5-17.5) 70.7 (68.0-73.4)
Non-traumatic 136 (40)  30.0 (27.9-32.0) 70.5 (67.0-73.9) 16.8 (16.2-17.5) 73.6 (70.3-76.9)
Impairment groups (level and AIS) b
Tetraplegia A,B,C 34 (10) 28.0(23.8-32.1) 51.7 (45.0-58.3) 16.6 (15.3-17.8) 73.5 (66.9-80.1)
Tetraplegia D,E 102 (30) 29.8(27.4-32.1) 72.2 (68.4-76.0) 16.5 (15.8-17.3) 71.9 (68.0-75.7)
Paraplegia A,B,C 76 (23)  31.6 (28.8-34.3) 70.4 (66.0-74.8) 17.4 (16.6-18.3) 72.1 (67.7-76.5)
Paraplegia D,E 123 (37) 31.7 (29.5-33.9) 73.7 (70.2-77.1) 17.0 (16.4-17.7) 71.0 (67.5-74.5)
Social variables
Main daily activity b b b b
Currently working 75(23) 39.6 (37.2-42.1) 81.9 (77.5-86.3) 18.3 (17.5-19.1) 73.3 (68.9-77.7)
Retirement age 113 (34) 26.0 (24.0-18.0) 65.6 (62.0-69.2) 16.9 (16.3-17.6) 76.1 (72.5-79.7)
Social welfare recipient 120 (36)  28.3 (26.4-30.3) 66.3 (62.9-69.8) 16.1 (15.5-16.8) 68.8 (65.3-72.3)
E Students 11 (3) 42.0 (35.7-48.3) 84.4 (72.9-95.9) 17.0 (14.8-19.2) 69.1 (57.6-80.6)
Other (homemaker, jobseeker) 14 (4) 31.0 (25.5-36.6) 72.5 (62.3-82.7) 16.4 (14.4-18.3) 62.9 (52.7-73.0)
m Living situation b b
Alone 104 (31) 29.4 (27.1-31.7) 68.3 (64.3-72.2) 16.3 (15.6-17.0) 66.2 (62.5-69.9)
w Together 227 (69)  31.3(29.7-32.8) 71.0 (68.3-73.6) 17.2 (16.7-17.7) 74.4 (71.9-76.9)
Family income (Norwegian kroner per year) b b b b
Below 250.000 29 (9) 24.1 (19.9-28.3) 63.2 (56.1-70.3) 15.6 (14.2-16.9) 57.1 (50.2-63.9)
250.000 to 500000 107 (35) 28.5(26.4-30.7) 67.3 (63.6-71.0) 16.6 (15.9-17.3) 72.2 (68.6-75.8)
500.000 to 750.000 76 (25) 30.3 (27.8-32.8) 72.1 (67.8-76.5) 16.8 (16.0-17.6) 73.4 (69.1-77.6)
750.000 to 1 million 52 (17) 33.6 (30.5-36.7) 73.4 (68.1-78.6) 16.8 (15.8-17.8) 71.4 (66.3-76.6)
Above 1 million 44 (14) 38.0 (34.7-41.4) 81.2 (75.5-87.0) 19.1 (18.0-10.2) 79.4 (73.9-85.0)

@n vary from 300 to 339 for different variable due to missing or preferring not to answer. bp—value <0.05 from Oneway Anova

p. 50f 9

USER-P freq: Frequency scale of the Utrecht Scale for Evaluation of Rehabilitation-Participation; USER-P restr: Restrictions scale of the Utrecht Scale for Evaluation
of Rehabilitation-Participation; WHOQoL-5: World Health Organization Quality of life assessment; MHI-5: Mental Health subscale of the Medical Outcomes Study
Short Form Health Survey; AIS: American Spinal Injury Association Impairment Scale; SD: standard deviation.

Table III. Unadjusted and adjusted association between Participation (USER-P Frequency, USER-P Restrictions) and Life satisfaction and
Participation and Mental health in quartiles (Q1-Q4) where higher quartile is more frequency and less restriction in participation (n=329)

Variables (Quartile, Score range)

Life satisfaction (WHOQoL-5)

Mean (95%CI)

Mental health (MHI-5)

Mean (95%CI)

Unadjusted model

Adjusted model®

Unadjusted model

Adjusted model®

Participation Frequency
Quartile 1, 2.9-22.5
Quartile 2, 22.9-30.7
Quartile 3, 31.1-37.9
Quartile 4, 38.2-62.5

Participation Restrictions
Quartile 1, 0-57.1
Quartile 2, 57.6-70.8
Quartile 3, 72.7-83.3
Quartile 4, 84.8-100

p<0.001

15.0 (14.2-15.8)
16.7 (15.9-17.5)
17.4 (16.6-18.1)
18.6 (17.8-19.3)
p<0.001

15.3 (14.6-16.0)
15.8 (15.1-16.6)
16.6 (15.9-17.3)
19.8 (19.1-20.5)

14.9 (14.1-15.7)

16.7 (15.9-17.4)°
17.4 (16.6-18.1)°
18.7 (18.0-19.5)°

14.8 (14.1-15.6)
15.9 (15.2-16.6)°
16.6 (15.9-17.3)°
20.2 (19.5-20.9)P

p=0.0029
66.4 (62.3-70.6)
71.8 (67.8-75.8)
72.8 (68.7-76.9)
77.5 (73.5-81.5)
p<0.001

66.9 (62.9-71.0)
68.0 (63.8-72.2)
72.5 (68.5-76.5)
80.2 (76.3-84.1)b

62.9 (58.7-67.1)
71.1 (67.2-74.9)°
73.8 (69.9-77.7)°
80.6 (76.6-84.6)°

63.4 (59.2-67.5)
67.5 (63.4-71.6)
73.3 (69.4-77.1)P
83.3 (79.3-87.2)P

aAdjusted for sex, age group, education, time since discharge group, cause of injury group, impairment group (neurological level and AIS, American Spinal Injury
Association Impairment Scale). t’p—value< 0.05 from linear regression.

Participation Frequency: Frequency scale of the Utrecht Scale for Evaluation of Rehabilitation-Participation; Participation Restrictions: Restrictions scale of the
Utrecht Scale for Evaluation of Rehabilitation-Participation; WHOQoL-5: World Health Organization Quality of life assessment; MHI-5: Mental Health subscale of
the Medical Outcomes Study Short Form Health Survey.
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Fig. 2. Adjusted association between participation (frequencies and restrictions) and quality of life (life satisfaction and mental health).

DISCUSSION

Overall, sociodemographic characteristics were more
prominently associated with QoL and participation than
were SCI characteristics. In particular, participants who
reported to be currently working as their main activity
and had a high family income had higher scores on all 4
measures of participation and QoL than those who were
not working and had lower income. There was a strong
gradient between participation (frequency and restric-
tions) and QoL (life satisfaction and mental health).
The levels of participation and QoL found in this
study are in line with other SCI studies (20, 21, 29). A
strong association between participation and quality of
life was found, which is known from the SCI popula-
tion (8), and from other fields (30). Thus, participation
in society is important for life satisfaction and mental
health and points to the importance of support to
persons with SCI in creating opportunities to partici-
pate, e.g. in work life, physical activity and contribut-
ing to leisure activities. To achieve this, participation
in society could be more highly prioritized during
post-acute rehabilitation and used as a measure of ef-
fectiveness and efficiency of SCI rehabilitation

www.medicaljournals.se/jrm

Except for severity of injury and restrictions in par-
ticipation, there were no strong associations between
injury characteristics recorded by the hospital (i.e.
not self-reported) after injury and self-reported life
satisfaction and mental health in the survey 1-8 years
after injury. This is in line with other studies, which
concluded that differences in life satisfaction and
mental health are not well predicted by the severity
of the injury (neurological level and completeness)
9, 17,31, 32).

In contrast, there are indications that sociodemo-
graphic factors are more important for participation
and QoL in the years after the injury. This points to
modifiable social factors, such as employment (for
those of working age as an important target during
primary rehabilitation and later). Furthermore, health-
care professionals should be aware of the impact of
age on life satisfaction, mental health and participation
opportunities.

The associations found between currently working as
main activity with both better participation and higher
QoL are known from other studies (14). These studies
show that employment ensures enhanced self-esteem,
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social relationships and economic self-efficiency, and
work participation is therefore an important factor both
for the person with SCI and for society. However, a
large international study among people with SCI of
working age showed that employment rates among
participants with SCI were substantially lower than
in the general population (33). That staff in vocational
rehabilitation in many countries lack competencies in
this area (34), further points to the need to focus on
(work) participation during primary rehabilitation.

The opportunity to work is related to type of work,
which, in turn, is related to level of education (34).
It is known that level of education is associated with
higher levels of quality of life and participation (35).
In this study, both currently working and higher level
of education were independently associated with life
satisfaction and the 2 dimensions of participation, also
after adjustment for injury characteristics and other
sociodemographic factors (data shown in Table SV?).
However, associations between educational level and
mental health were less prominent, and findings from
other related studies show conflicting results (27, 29).
Nevertheless, the positive effect of educational at-
tainment on QoL is very convincing (36). Planting the
seed of the positive effect of higher education during
primary rehabilitation to encourage, especially younger
persons with a new SCI, to return to school and further
education is thus justified.

Another aspect is the impact of the living situation of
persons with SCI. Those living together with another
person (adult or child), reported better life satisfaction
and mental health, compared with those living alone.
Living together is not the same as being married, but
studies on the relationship between marital status and
QoL has shown mixed results (12). Results from a
22-country study on SCI persons on the relationship
of living situation/partnership status and mental health
showed mixed associations, by the authors explained
by the quality of the relationships, which is decisive
for mental health and not solely the fact that there are
others in the household or that one has a partner (37).
Lower scores across the participation scales were
associated with not having a partner also in another
study (35). As expected, persons living alone report-
ed lower family income (and own income, data not
shown) compared with those living together. Higher
family income was strongly associated with better QoL
and participation, similar to findings in the Swiss SCI
population (38). Norway and Switzerland are quite
similar countries, both wealthy with highly developed
healthcare systems and extended social security poli-
cies. The observed inequalities could therefore be even
more pronounced in less wealthy countries.

Participation and quality of life in persons with SCI p.7 of 9

Study strengths and limitations

The main strength of this study is the linkage between
patient data from a national medical SCI quality reg-
istry and survey data. The NorSCIR includes 90% of
all patients admitted for primary rehabilitation to 1 of
the 3 specialized SCI departments (located in Bergen,
Trondheim and Oslo). A small number of patients
may be admitted to other departments or discharged
home, and are therefore not captured in the registry;
for example, those with very limited sequelae.

Another strength is the comprehensive approach, by
applying a broader perspective of participation than
employment alone, measurement of both objective and
subjective participation, and measurement of both life
satisfaction and mental health. The final strength well
worth mentioning is the involvement of user represen-
tatives as members of our research team. They used
their personal experience to provide input to all steps
from the study design to reporting the results, ensuring
that this research is person-centred.

There are some noteworthy limitations. First, the
observational study design must be considered when
interpreting the results. Notably, conclusions on causal
associations cannot be made. Secondly, the fact that
half of the invited persons did not participate in the
survey, may cause selection bias. Baseline charac-
teristics for the non-responders showed only minor
differences compared with the responders, and thereby
little reason to believe that the relationships assessed in
the study would differ for non-participants. This also
strengthens the external validity, and the findings are
likely to be generalizable to other developed countries
with a similar highly developed healthcare system with
specialized SCI units and extended social security
policies. Thirdly, no information about household
composition was available and we were not able to
calculate equivalent household income as recommend-
ed by the Organisation for Economic Co-operation
and Development (OECD) guidelines. The levels of
family income and education among the participants
were relatively high, although quite similar to the
Norwegian population, where in 2019 the median
income after tax for all households was 540,300 NOK
(39) and 34.6% of Norwegians had achieved an upper
secondary education (40).

Conclusion

In conclusion, participation is strongly associated with
life satisfaction and mental health in the SCI popula-
tion. Given the results of this study, special attention
should be paid to raising the competency of persons
living with SCI, in promoting work participation,
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creating participation opportunities and embarking on
further education during post-acute rehabilitation, with
follow-up by the rehabilitation team and subsequent
care efforts, typically provided in the municipality.

To achieve this, detailed relevant information about
the individual’s sociodemographic situation needs to
be available, together with knowledge on vocational
rehabilitation and cooperation with employment advis-
ers, career counsellors and employers. Still, focus on
participation in non-vocational activities is required,
especially in situations where work reintegration is
not relevant or possible. This may be becoming even
more important due to ageing in the SCI population,
which leads to an increased number of retired persons
living with SCI.

Further research is needed into the impact of sec-
ondary health conditions and psychological personal
factors on changes in participation, e.g. work, before
and after SCI, in order to gain further knowledge on
which to base advice.
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