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Participation in activities and secondary health
complications among persons aging with traumatic
spinal cord injury

U Lundström1, K Wahman2, Å Seiger3, DB Gray4,✠, G Isaksson1 and M Lilja1

Study design: Cross-sectional study.
Objectives: To describe participation in activities and explore the relationship with secondary complications among persons aging with
a traumatic spinal cord injury (SCI).
Setting: A regional SCI outpatient center in Sweden.
Methods: Data were collected through a phone survey, which included 10 activities from the instrument PARTS/M-v3 (PARTicipation
Survey/Mobility version-3) together with data from the participants’ medical records. Cross-tabulation and χ2 were used for data
analysis.
Results: In this study, 121 persons matched the inclusion criteria and the final study sample comprised 73 participants
(60% response rate): 55 men and 18 women. Mean age was 63.7±9.4 years, and mean time since injury was 36.3±9.2 years.
Regardless of duration of SCI, all 73 participated in dressing, bathing and leisure activities. Women reported better health than men.
Particularly for those who lived 36–55 years after injury; increasing pain, fatigue, spasticity and decreased muscle strength were
negatively affecting participation in activities, especially exercise and active recreation. Additionally, a need to save strength/energy was
also a reason for not participating in the activities. Perceived future support and concerns in relation to personal assistance, assistive
devices and rehabilitation was also reported.
Conclusion: Increasing secondary health complications and a need to save strength/energy influenced participation in activities.
Laws and/or governmental policies regarding personal assistance and assistive devices did not always support participation in activities.
Interventions should aim to create a balance among activities in everyday life.
Spinal Cord (2017) 55, 367–372; doi:10.1038/sc.2016.153; published online 15 November 2016

INTRODUCTION

A traumatic spinal cord injury (SCI) caused by, for example, a road
accident or fall will change the prerequisites for participation in
activities of everyday life. Participation is a multifaceted concept
and can be described in different ways. Within the International
Classification of Functioning, Disability and Health, participation
stands for the opportunity to be involved in everyday life.1 Whereas
Hammel et al.2 emphasized the need to focus on the experiences of
participation, such as, for example, meaning and satisfaction. Earlier
research has to a great extent focused on how participation in activities
changes right after a SCI, the initial rehabilitation and the importance
of re-integration in the community.3–5

As people are aging with an SCI, a wide range of secondary health
complications (SHC) have been noted, for instance: fatigue and
osteoporosis,6,7 pain, and increasing muscle weakness in, for example,
upper extremities.8,9 Also, an increased risk of repeated pressure
sores,10 together with additional bladder and bowel regulation
problems,11,12 cardiovascular diseases13,14 carbohydrate intolerance,

diabetes mellitus, obesity15–17 and also obstructive sleep apnea and
sleep-disordered breathing.18 The majority of these SHC occur with
higher frequency among those with longer SCI duration.19–21 How
will these SHC effect participation among persons aging with a
traumatic SCI? Rimmer et al.22 indicated that participation in activities
of everyday life will decrease as a result to SHC but without giving any
further explanations. Krause and colleagues have described the natural
courses of SCI over a 35-year interval, showing, for example, a
decreased satisfaction concerning health, social life and sex life.23–28

Additionally, in a qualitative study of ours, we found that aging with a
traumatic SCI can be seen as a complex daily struggle in order
to know how to act and continue to participate in activities owing to,
for example, SHC.29

To our awareness, and also recognized by Groah et al.,30,31 a gap of
knowledge remains: which activities are most exposed to changes
regarding participation, and which SHC will affect participation in
activities the most—knowledge that can be important for professionals
within rehabilitation in order to recognize changes in participation as a
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result of SHC at an early stage and to be able to plan for interventions
and thereby prevent additional complications. Therefore, the objective
for this study was to describe participation in activities and explore the
relationship with SHC among persons aging with a traumatic SCI.

MATERIALS AND METHODS
This cross-sectional study was conducted at Rehab Station Stockholm/Spinalis,

a regional SCI outpatient center in Sweden. This center offers an individualized

rehabilitation with multidisciplinary teams, both for the initial rehabilitation

and the consequently follow-up visits. Primarily, it is financed by

agreements/contracts with county councils, municipalities and the National

Social Security Office. In addition, persons themselves can apply for

rehabilitation at the outpatient center.
In Sweden, laws on a national level regulates the right for persons with a

disability and thus individuals with SCI, to receive sickness compensation when

not being able to work full time, assistive devices and personal assistance.

Participants
Inclusion criteria for this study were: (i) men and women with a traumatic SCI,

(ii) aged ⩾ 50 years, (iii) neurological level C5–L2, (iv) American Spinal Injury

Association (ASIA) Impairment Scale (AIS) A, B, C and D according to the

AIS32 and (v) at least 20 years postinjury. A total of 121 community-dwelling

persons were matching these inclusion criteria among those registered at the

regional SCI outpatient center.
A letter containing information about the study and the survey were posted

to 10 persons at a time. A week after the letters was posted, the first author

contacted them on the phone to answer any questions and conduct the survey

with those interested to participate. The procedure was repeated until all 121

persons had been contacted by letter; 18 persons declined participation in the

survey, 10 could not be reached owing to, for example, inadequate contact

information, 20 (13 men and 7 women) reported poor state of health as a

reason to not participate in the study. In total, 73 persons completed the phone

survey and thus constitute the final study sample. No compensation was offered

to the participants.

Data collection
Data collection was performed between June and September 2014 and the

following methods were used.

Data from medical records
Demographic information (gender and year of birth) and injury-related

information (level of injury, neurological severity according to AIS and year

of injury) for the 121 persons was derived from the medical records at the

regional SCI outpatient center.

Survey
The survey was based on PARTS/M-v3 (PARTicipation Survey/Mobility
version-3), which is a self-assessment instrument divided into two sections.
The first one measures, for example, the experience of general health, the
prevalence of SHC and the use of assistive devices. The second one measures
participation for persons with mobility impairments in 24 activities. For each
activity, four components of participation (temporal, evaluative, health-related
and supportive) are measured. Temporal questions focus on frequency of, and
time spent participating in, each activity. Evaluative questions focus on choice,
control, satisfaction and importance of participating in a particular activity.
Health-related questions focus if an activity is limited by pain and/or fatigue.
Supportive questions focus on personal and/or assistive devices is needed to
participate. The original version has been tested as a reliable measure with good
internal consistency and stability.33

For this study, 10 activities (Table 1) were selected from PARTS/M-v3 to the
survey, a decision based on the findings in an earlier study of ours.29

PARTS/M-v3 was translated to Swedish and a few modifications of the
original version were carried out in order to answer the objective. One question
was added in relation to the temporal questions for each activity in order to
find out the underlying cause if not participating in the activity. The question
about prevalence of SHC (spasticity, respiratory diseases, cardiovascular
diseases, urinary tract infection, bladder and/or bowel incontinence, pressure
sore and/or depression) from the first section was condensed and added to each
activity in relation to the health-related questions. For the activity ‘Leave home’,
a question was added to the supportive questions regarding commonly used
transport means. At the end of the survey, the participants were asked an
open-ended question about their perceived support in order to continue to
participate in the activities. The translation and modifications were all carried
out by the first author (UL) in cooperation with the fourth author (DG), one of
the developers of the instrument. Continuous discussions were held in the
research group before a final version of the survey was completed.
The first author administered the survey by phone and entered the responses

of the participants directly in an electronic spreadsheet. The average for the
phone survey with each participant was 40 min.

Field notes
Comments and/or clarifying information from the participants were
documented in relation to each question.

Data analysis and statistics
To answer the objective for study, the research group decided to analyze two
of the temporal questions (if participating and if not, the reason why),
the supportive and the health-related questions.

Data from medical records and survey
Data analyses were conducted using the IBM Statistical Package for Social
Sciences (SPSS, IBM Corp, Armonk, NY, USA) statistics, version 22.0.
Descriptive statistical analyses, for example, mean, s.d. and frequencies, were

Table 1 Activities used for the survey (based on PARTS/M-v3)

ICF chaptera Activity Examples of what the activity include

Self-care Dressing Selecting, putting on/taking off clothing, changing clothing

Bathing Shower, bath or a sponge bath

Meals Meal preparation

Exercise Improving strength, range of motion, flexibility, endurance and/or general health

Mobility Leaving your home Shopping/going to the doctor. Getting into a vehicle and drive

Domestic life Working inside your house Doing dishes/laundry, cleaning house, making small repairs

Community, social and civic life Socializing Socializing with people at home or visiting others

Leisure activities Watching sports, playing cards and going to movies

Active recreation Swimming, wheeling, camping and kayaking

Major life areas Employment Part-time or full-time paid work

Abbreviations: ICF, International Classification of Functioning, Disability and Health; PARTS/M-v3, PARTicipation Survey/Mobility version-3.
aICF chapters as found in the segment ‘Activities and participation’/ICF classification (World Health Organization, 2001).
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performed to explore the study population and the data. Cross-tabulation and

X2 were used to examine the relationships between demographic variables, level

of injury, neurological severity according to AIS and time since injury and the

selected questions in relation to the 10 activities used in the survey. A P-value

ofo0.05 was required for statistical significance.34

Owing to the limited data set, the grouping proposed by DeVivo et al.35 was

not possible to use. Instead the following groupings were made for the data

analysis. Age was dichotomized based on the retirement age in Sweden:

age group 1 included persons aged between 50 and 65 years, and age group 2

included those aged between 66 and 87 years. Time since injury was

dichotomized to retain two comparable groups regarding size: 20–35 and

36–55 years. Level and severity of injury was divided into four groups to

retain comparable groups regarding size: group 1, included C5–C8; group 2,

Th1–Th6; group 3, Th7–Th12; and group 4, L1–L2, including AIS A, B, C and

D within each group.

Data from the open-ended question and field notes
Answers from the closing open-ended question in the survey together with

any comments from the participants were identified and compiled in

relation to each question and used to expand the understanding of the data

in the results.

Statement of ethics
We certify that all applicable institutional and governmental regulations
concerning the ethical use of human volunteers were followed during the
course of this research. The study was approved by the Human Ethics
committee in Stockholm, Sweden (no.: 2014/214-31/3).

RESULTS

Participation and drop out analysis
Descriptive characteristics of the total (n= 121) and study population
(n= 73) together with the nonparticipants (n= 48) can be seen in
Table 2, showing that demographics, injury level and severity in
the study population are representative for the total population.
Education level and marital status is presented for the study
population. There were no significant differences between the
participants and the nonparticipants.
In Table 3, data on the level and severity of injury among the 73

participants in the study are presented.

General health in the study population
The participants (n= 73) rated their general health on a scale from 1
to 5, with higher scores indicating better health (a question in
PARTS/M-v3). Overall, women reported better health than men.
Among the 34 participants who scored their health as poor or fair,
32 were men (P= 0.05).

The use of assistive devices and transport means
The use of assistive devices indoors and outdoors in relation to time
since injury can be seen in Figure 1.
No statistically significant relations were found between the use of

assistive devices and age or time since injury. However, worth
mentioning is that the participants in the group 36–55 years after
injury were always using assistive devices for mobility. In addition,
they used powered wheelchairs to a greater extent compared with the
participants in the group 20–35 years after injury. Not surprisingly,
statistically significant relations were found between assistive devices
and severity of injury, AIS grade A–C were related to the use of
manual wheelchairs indoors (P= 0.001) and AIS A and B for using
manual wheelchair outdoors (P= 0.001). When participating in
activities out in the community, the participants used their assistive
devices in combination with the following transport means:
45 adapted car/van, 15 mobility service, and 9 public transportation.

Participation in activities
As shown in Figure 2, all the 73 participated in dressing, bathing and
leisure activities. Approximately 70% were participating in dressing
and bathing independently, and they were evenly distributed between
the group 20–35 and 36–55 years after injury. Among the remaining

Table 2 Descriptive characteristic of the total and study population

and also of nonparticipants

Total populationa

(n=121)

Nonparticipants

(n=48)

Study population

(n=73)

Gender n (%)
Men 94 (77.7) 39 (81.2) 55 (75.3)

Women 27 (22.3) 9 (18.8) 18 (24.7)

Age, years
Mean (s.d.) 62.2 (9.2) 59.9 (8.5) 63.7 (9.4)

Range 50–87

Time since injury
Mean (s.d.) 35.5 (8.8) 34.3 (8.0) 36.3 (9.2)

Range 20–55

Level of injury, n (%)
C5–C8 47 (38.8) 20 (41.7) 27 (37.0)

Th1–Th6 26 (21.5) 11 (22.9) 14 (19.2)

Th7–Th12 34 (28.1) 11 (22.9) 24 (32.9)

L1–L2 14 (11.6) 6 (12.5) 8 (11.0)

AIS Impairment Scale, n (%)
A 69 (57.0) 27 (56.3) 41 (56.2)

B 10 (8.3) 5 (10.4) 5 (6.8)

C 17 (14.0) 5 (10.4) 12 (16.4)

D 25 (20.7) 11 (22.9) 15 (20.5)

Educational status, n (%)
High school or less 29 (39.3)

University/college 44 (60.3)

Marital status, n (%)
Married/

cohabitants

40 (54.8)

Living alone 33 (45.2)

Abbreviation: AIS, American Spinal Injury Association (ASIA) Impairment Scale.
aBased on data from medical records of the participants matching the inclusion criteria among
the patients registered at the regional spinal cord injury outpatient center.

Table 3 Description of the severity and level of injury among the 73

participants answering the survey

Level of injury AIS classification

A B C D

C5–C8 12a 3 4 8

Th1–Th6 11 2 0 1

Th7–Th12 17 0 4 3

L1–L2 1 0 4 3

Abbreviation: AIS, American Spinal Injury Association (ASIA) Impairment Scale.
aNumber of participants.
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30% who participated in these activities with the help from personal
assistants, approximately two-thirds were in the group 36–55 years
after injury. When it comes to leisure activities, 94% of the
participants were independent. Likewise, 91% were participating in
social activities independently. Participation in exercise and active
recreation was lower in both groups and especially in the group 36–55
years after injury. In addition, there were just a few who participated
in exercise (n= 6) and active recreation (n= 2) with personal
assistance. Among the 25 having an employment, no one had personal
assistance at their work. There were no statistically significant relations
between participation in activities and age or time since injury.

Participation and SHC
Participants reported if pain, fatigue and other SHC influenced their
participation for each activity, and the results are shown in Figure 3.
Participants in the group 36–55 years after injury reported how
especially fatigue and other SHC (for example, decreasing muscle
strength, increasing spasticity, pressure sore and prolonged time for
bowel care) negatively influenced their participation in activities
(P= 0.03). Sixty-eight percent of the participants in the group 20–35
years after injury reported pain when participating in active recreation
(P= 0.02) in comparison with participants in the group 36–55 years
after injury.
Overall, 42.2% of the participants specified SHC such as pain,

fatigue, spasticity and decreased muscle strength primarily as reasons
for no longer participating in active recreation while 31.1% reported
that they needed their strength/energy for other activities. In addition,
67.7% reported that the same SHC as above was the reason for
no longer exercising and 22.6% reported that they needed their
strength/energy for other activities.

Perceived future support to continue participation in activities
Data from the open-ended question and field notes showed that
within a period of 5 years, approximately 50% of all the participants
expected an increased need for help to participate in activities, such as
bathing, dressing and working inside their homes. The majority of
them expressed their concerns about what would happen if these
needs appeared after they turned 65 years, since then laws and/or
governmental policies makes it impossible to expand personal
assistance in Sweden. A number of participants had their applications
for personal assistance rejected even though they were aged o65 years
and they questioned what the future would be like when their needs

for help further increased. The participants also expected a need to
change or start to use new assistive devices in relation to indoor and
outdoor mobility. In addition, they were frustrated about the
bureaucracy they experienced regarding getting a prescribed assistive
device.
Participants expressed the need for regular follow-ups together with

a multi-professional rehabilitation team and not just a physician
together with a nurse. They thought that these appointments could be
improved in several ways to prepare them for changes in relation to
SHC and, in turn, prevent difficulties to participate in activities. Many
of the participants in the group 36–55 years after injury also
experienced an increased need for non-routine visits to physicians.
They had already experienced a poor knowledge about SCI among
health-care professionals in general and the combination of aging with
a SCI made it even more complicated. This experience made them
wish for better education in the area among health-care professionals
in general.

DISCUSSION

The results in this study describe participation in activities and how
pain, fatigue and other SHC negatively influenced participation in
activities among persons aging with a traumatic SCI. Further, our
findings describe the participants’ perceived support in order to
continue to participate in activities. These findings should be viewed
in relation to that, for example, age and time since injury of our study
population is similar to the ones in other studies.27,36 Still it is
important to remember that, even though individuals now are
successfully surviving to their 70s and 80s, life expectancy is directly
related to severity and completeness of the injury.30,31 No ventilator-
dependent individuals participated in this study owing to the inclusion
criteria, and around 20 among those matching the inclusion criteria
denied participation because of a poor state of health. Thus there is a
chance that those who participated in the study had more favorable
characteristics and were better adapted to longer survival.
All the participants were participating in leisure activities and the

majority were also socializing, activities that earlier has been described
as important among persons with SCI.37,38 Krause and Bozard27

identified in their 35-year longitudinal study that social participation
decreased over time, which is in contrast to our findings that showed
no relations between socializing and time since injury. However, this
comparison should be considered in relation to the different study
designs that were used.
Earlier research has identified that independence in activities of

daily living such as dressing and bathing declines with every decade
after injury.12,39 This is in line with our findings as the participants in
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the group 36–55 years after injury needed more help with dressing and
bathing than the group with participants 20–35 years after injury.
Our results show that the participants who lived with an SCI for

36–55 years did not participate in exercise and active recreation as
their physical functions are decreasing. Interestingly, participating in
these activities independently appear to be important as our findings
indicate that the participants rather choose to resign from participating
in these activities than accepting help. The SHC (for example, pain,
fatigue, spasticity and decreased muscle strength), which the
participants reported as reasons for not participating in exercise and
active recreation, have been described in earlier research.19,20,40 Earlier
findings by Rimmer et al.22 suggest that exercise can prevent or reduce,
for example, shoulder pain, whereas others have described how
physical activity improves health and well-being41,42 and can prevent
SHC-like cardiovascular diseases43 among persons with SCI. On the
other hand, our results also show that the increasing needs to save
strength/energy to prioritize participation in other activities was a
common reason for not participating in exercise and active recreation.
Knowing the benefits of physical activity in relation to our findings,

how can we promote persons aging with an SCI to continue to
exercise and participate in active recreation? We suggest the following
implications for rehabilitation: the need for screening their everyday
life in order to be able to create/re-establish a balance among their
activities. This emphasizes the importance of these persons to have
regular meetings with multi-professional teams, something that also is
in line with recent research from Molton et al.44 In addition, we
suggest that all the team members should have a proactive approach in
their work and also educate persons to be attentive to changes of
participation in activities at an early stage.
Remarkably, even if SHC negatively influenced participation in

activities especially among those who lived with the SCI between 36
and 55 years, the majority of the participants still rated their general
health as good. The fact that women reported better general health
than men is worth mentioning since a greater proportion of women in
the general population rate their health less positive.45,46 In comparison
to the SCI population, where no significant differences in general
health between genders were found.47

The participants’ concerns about getting personal assistance
approved or increased owing to laws and/or governmental policies,
together with the bureaucracy regarding assistive devices, is in line
with earlier research29,48 and can create an injustice.49 This means that
persons aging with an SCI are not given the same rights to participate
in activities based on their own terms and desires.

The findings from this study should be interpreted based on the
following methodological considerations. Using a phone survey proved
to be effective in gathering data, all surveys were completed and the
participants gave detailed answers. As a basis for our survey, 10 activities
from PARTS/M-v3 were used and thus cover the majority of the
activities suggested by International Spinal Cord Society50 in their data
set for activity and participation.51 One advantage with PARTS/M-v3 is
the multidimensional picture that it gives of participation. However,
this study also has its limitations; owing to the cross-sectional design
and the limited data set, it is not possible to explain if the observed
differences is caused by, for example, duration of injury, severity of SCI
and/or current chronological age. In addition, another effect of the
limited data set can be the difficulty in establishing significant relations
between variables. Therefore, generalization of our findings may be
limited. At the same time, the present study is exploratory in nature,
and our findings can serve as a base for designing further research.
To conclude, the present study show how pain, fatigue and other

SHC were negatively influencing participation in activities. Women
reported better health than men. Additionally, persons who lived with
their SCI between 35 and 55 years were more likely to not
participate in exercise and active recreation owing to decreased
physical function and increased need for strength/energy for other
activities. The participants described perceived future support and also
frustration/concerns regarding, for example, personal assistance,
assistive devices and rehabilitation.
For the future, it would be of interest to re-evaluating a purposeful

sampled group from the sample in this study, every 5 years, using a
time-sequential design52 by adding a longitudinal component to
cross-sectional studies and also comparing our findings with data
collected with PARTS/M-v3 internationally. Further research in this
area is needed to describe what kind of support persons aging with an
SCI needs to continue participation in activities, such as exercise and
active recreation.
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