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Type, intensity and duration of daily physical activities
performed by adults with spinal cord injury

M-J Perrier, MJ Stork, KA Martin Ginis and The SHAPE-SCI Research Group

Study design: Secondary analysis of cross-sectional data.
Objectives: To describe and compare (1) self-reported intensities and durations of specific types of daily physical activities and
(2) minutes per day spent on daily physical activities across key demographic groups.
Setting: Community (Ontario, Canada).
Methods: Participants were 695 adults with spinal cord injury (SCI; 76% male, Mage=46.81±13.41 years, Myears post injury=15.19
±11.10 years). Daily activities were assessed over the telephone using the Physical Activity Recall Assessment for People with SCI.
Multivariate analyses of variance (MANOVA) were computed to test for differences in intensities and durations of different daily
activities (objective 1) and between-group differences in minutes per day of daily activities (objective 2).
Results: Overall, participants reported 127.92±142.79min per day of daily physical activities with significantly more time spent in
mild intensity (78.93±104.62min per day) than moderate- (40.23±68.71 min per day) or heavy-intensity activities
(8.75±24.53 min per day). Four patterns emerged with respect to type, duration and intensity, with some activities being typically
performed at lighter or heavier intensities than others. There were significant differences in minutes per day of activity intensity and
duration between groups based on education, injury severity and mode of mobility (Po0.05).
Conclusion: Given that some groups were more likely to engage in moderate–heavy-intensity activities, and some activities were more
likely to be performed at moderate–heavy intensities, interventions that target key groups to increase certain daily activities may be one
strategy to enhance overall physical activity participation among people with SCI.
Spinal Cord (2017) 55, 64–70; doi:10.1038/sc.2016.86; published online 7 June 2016

INTRODUCTION

People with spinal cord injury (SCI) have an increased risk of chronic
disease when compared with the general population. For example,
people with SCI have 2.5 greater odds of developing type II diabetes1

and other cardiovascular disease risk factors when compared with the
general population.2 This risk can be mitigated by engaging in leisure-
time physical activity (LTPA), physical activity that individuals choose
to do in their spare time, such as playing a sport, playing with one’s
children, going out for a wheel or lifting weights at the gym.3–5 For
example, engaging in at least 150 min per week of LTPA for 3 months
was associated with a lower fat mass, lower c-reactive protein,
and serum insulin and leptin levels among men with cervical SCI.4

Despite these benefits, an estimated 50% of people with SCI accrue
absolutely no LTPA.6 Similar estimates of inactivity have been
reported in the United Kingdom and the United States (53% and
47%, respectively).7,8 Low levels of LTPA can be attributed, at least in
part, to barriers such as limited accessibility to recreational facilities,
fewer opportunities to participate in sport and exercise, and lack of
knowledge regarding how or where to participate.2,9,10 As such, there
may be merit to encouraging participation in alternative forms of
physical activity, such as daily activities that require energy expenditure
(for example, cleaning and mobility), to increase the amount of overall
physical activity that people with SCI accrue.

Preliminary research has shown an association between certain daily
activities (that is, activities other than those categorised as LTPA), and
quality of life and fitness. Hetz et al.11,12 found positive correlations
between minutes per day spent on certain daily activities (for example,
cleaning) and aerobic fitness, as well as negative associations between
increased daily activity and chronic disk risk indicators (for example,
total cholesterol), even when controlling for time spent on LTPA.
Furthermore, Collins et al.13 found that some daily activities such as
wheeling for transportation on uneven terrain require several
metabolic equivalent units—even more than some forms of LTPA.
Thus, some physical activities other than LTPA may confer fitness and
quality of life benefits to people with SCI.
However, these previous studies have not considered a compre-

hensive list of daily activities, nor were the intensity of the activities
taken into consideration. SCI research indicates that to confer fitness
benefits LTPA must be performed for at least 20 min, twice per week,
at a moderate-to-heavy intensity.14 Presumably, daily activities would
also need to be performed at a minimum intensity and duration in
order to confer health benefits; however, a minimum duration for
daily activities has yet to be determined.15 Moreover, LTPA participa-
tion differs as a function of demographic and injury characteristics,
such as gender and mode of mobility, suggesting a need for tailored
interventions to target those who are at greater risk of being
insufficiently active.6 When considering how to encourage people
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with SCI to be more physically active, it would be valuable to know
which daily activities are typically performed at the greatest intensities
and durations, and by whom, as these activities may be ideal to
promote as strategies to enhance one’s overall level of physical activity.
Given these considerations, the first objective of this study was to

describe and compare the intensities and durations of daily activities
that are typically reported by people with SCI. As this objective was
descriptive in nature, no specific hypotheses were made. Our
secondary objective was to describe and compare the daily duration
and intensity of daily activities across key demographic groups. On the
basis of previous research on LTPA,6 we hypothesised that (1) there
would be no group differences as a function of education, ethnicity or
marital status, but (2) on the basis of the finding that women accrued
more minutes of certain daily activities than men (for example,
cleaning), women would accrue more minutes per day of daily
activities than men.12 On the basis of previous research on LTPA,6

we hypothesised that there would be between-group differences for
injury severity and mode of mobility groups, such that people with less
severe paraplegia (for example, American Spinal Injury Association
Impairment Scale (AIS) D) would accrue more minutes of activity at
greater intensities than those with more severe injuries (for example,
AIS A–C, any tetraplegia) and those using gait aids would accrue more
minutes of daily activities at greater intensities than those using a
manual or power chair.

METHODS
This study is a secondary analysis of the Study of Health and Activity in People
with Spinal Cord Injury (SHAPE-SCI) data,16 specifically focusing on daily
activities data. Although detailed information about study methods has been
published, we briefly summarise below the methods used in SHAPE-SCI.

Participants and data collection
Participants were 695 people with a traumatic SCI, at least 1 year post injury
and living in the community (76% men, Mage= 46.81± 13.41, Myears post

injury= 15.19± 11.10). Participants were required to speak English and be able
to provide informed, voluntary consent (that is, age ⩾ 18 years, no cognitive
impairment). Information about their demographics, injuries and daily physical
activities, including both LTPA and other daily activities, was collected in
structured telephone interviews.16 All methods were approved by the Research
Using Ethics Board at the participating institutions. The measures included in
the present analysis are described below.

Daily activities
Detailed daily activities data including type, intensity and duration were
collected using the Physical Activity Recall Assessment for People with SCI
(PARA-SCI), a tool developed to measure physical activity among people with
SCI.17 The PARA-SCI has demonstrated reliability and validity as a measure of
physical activity through comparisons with indirect calorimetry and doubly
labelled water.17–19 The PARA-SCI interview protocol was developed using a
team of researchers, health-care professionals and people with SCI. The
interview is broken down into eight periods over the day (for example, lunch,
afternoon, evening routine and so on); question flowcharts were used during
the interviews to assist with participant recall.16,18 During the structured
telephone interview, conducted by trained research assistants in accordance
with the PARA-SCI administration guidelines, participants recalled all physical
activities performed over the previous 3 days that required exertion, including
both LTPA and daily activities.18,20 For each activity, participants reported the
duration, in minutes, and rated the intensity using validated intensity
classification definitions.17 For this study, only the daily activities data were
analysed. Average minutes per day spent participating in each type of daily
activity was calculated by summing the minutes of mild-, moderate- and heavy-
intensity daily activities reported across the 3 recalled days and dividing by
three. The same process was used to calculate the minutes per day of total daily
activities.

Demographic and injury-related characteristics
Age, sex, education, ethnicity and marital status were reported. Participants
identified their main mode of mobility used outside of the home, which was
subsequently classified as a manual wheelchair, power wheelchair or gait aid.
Injury severity was classified by creating a composite variable; the variable was
created to align with the data available in the International Spinal Cord
Injury Core Data Set.21 Accordingly, four groups were created by combining
participants’ self-reported AIS score and the level of injury.21 Participants with
an AIS score of A–C and injuries between C1 and C4 formed the first group.
The second group comprised individuals with an AIS score of A–C and injuries
between C5 and C7. Participants with an AIS score of A–C and paraplegia
(that is, T1–S5) formed the third group. The final group of participants was
composed of individuals with an AIS score of D, including both paraplegia and
tetraplegia.

Data analysis
Responses were screened for outliers and missing data and tested for normality.
Outliers, defined as Z-scores greater than an absolute value of 3.29,
were replaced with the next highest value in the data set below 3.29 or above
− 3.29.22 There were 11, 14 and 14 outliers for average minutes per day of
mild-, moderate- and heavy-intensity daily activities, respectively. As fewer than
5% of values were missing for minutes per day of total daily activities (n= 6,
0.86%), these observations were deleted.22 The total daily activities data
deviated from normality and could not be remedied through transformation.
Given the robustness of analysis of variance (ANOVA), as well as the
limitations of nonparametric analyses, the analyses proceeded using raw
data.22

To address the first study objective, 37 different types of daily activities were
identified in the data set. To ensure adequate sample size, a daily activity was
included in the analysis if at least 5% of the sample (n= 35) reported it; 26 daily
activities met this criterion and were analysed. For each type of daily activity,
a multivariate ANOVA (MANOVA) was conducted to compare minutes
per day spent performing that activity at a mild versus moderate versus heavy
intensity. Significant MANOVAs were decomposed using three paired-sample
t-tests. Given the multiple comparisons, a Bonferroni-adjusted P-value of 0.017
was used.22 Effect sizes were calculated using Cohen’s d, which were interpreted
as small (0.20), medium (0.50) and large (0.80).23 For ease of presentation,
daily activities were grouped according to patterns that emerged in the
comparisons across intensities. For the second objective, MANOVAs were
used to test for differences in activity amounts and intensities as a function of
demographic and injury-related characteristics. Significant MANOVAs were
decomposed using three one-way ANOVAs with a Bonferroni-adjusted P-value
of .017 to account for multiple comparisons. Significant ANOVAs were
followed with Bonferroni post hoc tests (equal variances assumed) or
Tamhane’s T2 post hoc tests (equal variances not assumed).22 All statistical
tests were conducted using SPSS v. 20 (IBM, Markham, ON, Canada).

RESULTS

Type, intensity and duration of daily activities
Participants reported an average of 127.92± 142.79 min per day of
total daily activities, with significantly more minutes per day spent on
mild-intensity (78.93± 104.62 min per day) than moderate-intensity
(40.23± 68.71 min per day, t= 9.06, Po0.0001) or heavy-intensity
activities (8.75± 24.53 min per day, t= 17.33, Po0.0001). More
minutes per day were also spent in moderate- versus heavy-intensity
daily activities (t= 12.27, Po0.0001).
There were four unique patterns of participation across the various

daily activities (Tables 1,2,3 and 4). For 11 activities (for example,
dressing), significant differences were observed across all three
intensities (pattern 1, Table 1) such that significantly more time was
spent engaging in these activities at a mild intensity than either
moderate or heavy intensities, and significantly more time was spent
engaging in these activities at a moderate intensity than a heavy
intensity. For eight activities (for example, cleaning), there were no
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significant differences in minutes per day of mild- and moderate-
intensity activity; however, participants accrued significantly fewer
minutes per day of heavy-intensity activity than both mild- and
moderate-intensity activity (pattern 2, Table 2). Two daily activities,
positioning and animal care, fit a third pattern whereby participants
reported significantly more minutes per day of mild-intensity than
heavy-intensity activity, but there were no differences in minutes
per day of mild versus moderate intensity, or moderate versus heavy
intensity (pattern 3, Table 3). For five daily activities (for example,
lifting), there were no significant differences in the minutes per day
performed at each intensity (pattern 4, Table 4).

Group differences on mild, moderate and heavy intensity minutes
per day of daily activities
The MANOVAs revealed significant between-group differences in
minutes per day of mild, moderate and heavy-intensity daily activities
as a function of education, injury severity and mode of mobility
(Table 5). There were significant between-group differences for
education groups with regard to minutes per day of mild-intensity
daily activities, F(4,678)= 4.53, Po0.01, η2= 0.03. Participants with a
high school education or lower (that is, ‘other’) accrued significantly

fewer minutes per day of mild-intensity activities when compared with
participants with a college education. There were also between-group
differences for injury severity categories with regard to minutes
per day of heavy-intensity activities, F(3,676)= 5.41, Po0.01,
η2= 0.02. Participants with an injury classified as AIS A–C, C1–C4
or AIS A–C, T1–S5 reported significantly fewer minutes per day of
heavy-intensity activities than those classified as AIS D. There were
also between-group differences for mode of mobility with regard to
minutes per day of mild, F(2,686)= 5.96, Po0.01, η2= 0.02, and
heavy-intensity activities, F(2,686)= 8.43, Po0.0001, η2= 0.02.
Manual and power chair users reported significantly more minutes
per day of mild-intensity daily activities, but significantly less time on
heavy-intensity activities than gait aid users. Contrary to hypotheses,
there were no gender differences with respect to the time spent on
daily activities.

DISCUSSION

The objectives of this paper were to describe the type, intensity and
duration of daily physical activities reported by people with SCI, and
to describe and compare minutes per day spent on daily activities
across subgroups. Overall, participants engaged in ~ 128 min per day

Table 1 Significant differences across all three intensities in the mean minutes per day (s.d.) spent in daily physical activities reported in the

SHAPE-SCI data set

Type of physical

activity

Number (%)

reporting

Total daily

physical activity

Mild intensity Moderate

intensity

Heavy

intensity

MANOVA Effect size (Cohen’s d)

Transfers 463 (66.62) 7.49 (10.40) 3.83a (6.37) 2.74b (6.21) 0.92c (3.86) F(3, 460)=83.69, Po0.0001,

η2=0.35

dmild, moderate=0.17

dmild, heavy=0.55

dmoderate, heavy=0.35

Any dressing 284 (40.86) 12.41 (13.34) 7.48a (9.73) 3.82b (8.35) 1.10c (5.33) F(3, 281)=87.83, Po0.0001,

η2=0.48

dmild, moderate=0.40

dmild, heavy=0.81

dmoderate, heavy=0.39

Wheeling 282 (40.58) 23.32 (48.78) 14.72a (38.20) 7.20b (20.15) 1.41c (5.02) F(3, 279)=27.12, Po0.0001,

η2=0.23

dmild, moderate=0.25

dmild, heavy=0.49

dmoderate, heavy=0.39

Toileting 238 (34.24) 26.25 (28.49) 16.70a (26.27) 6.92b (13.96) 2.63c (12.70) F(3, 235)=73.00, Po0.0001,

η2=0.48

dmild, moderate=0.46

dmild, heavy=0.68

dmoderate, heavy=0.32

Shower 181 (26.04) 12.69 (12.09) 8.20a (11.24) 3.21b (7.52) 0.78c (5.35) F(3, 178)=68.60, Po0.0001,

η2=0.48

dmild, moderate=0.52

dmild, heavy=0.84

dmoderate, heavy=0.37

Grooming 151 (21.73) 11.13 (10.10) 7.90a (8.75) 2.98b (7.02) 0.26c (1.90) F(3, 148)=61.89, Po0.0001,

η2=0.56

dmild, moderate=0.62

dmild, heavy=1.21

dmoderate, heavy=0.53

Desk work 129 (18.56) 118.79

(118.67)

83.76a
(105.65)

33.28b (81.10) 1.74c (11.70) F(3, 126)=44.30, Po0.0001,

η2=0.51

dmild, moderate=0.54

dmild, heavy=1.09

dmoderate, heavy=0.54

Eating meals 87 (12.52) 29.20 (29.39) 21.71a (24.88) 7.48b (22.09) 0.02c (0.18) F(3,84)=30.86, Po0.0001,

η2=0.52

dmild, moderate=0.60

dmild, heavy=1.23

dmoderate, heavy=0.48

Dressing upper

body

83 (11.94) 5.28 (4.72) 3.61a (4.35) 1.52b (3.01) 0.14c (1.12) F(3, 83)=33.75, Po0.0001,

η2=0.56

dmild, moderate=0.56

dmild, heavy=1.09

dmoderate, heavy=0.61

Driving 73 (10.50) 36.16 (37.10) 27.05a (32.81) 7.51b (15.81) 1.60c (9.31) F(3, 70)=22.53, Po0.0001,

η2=0.49

dmild, moderate=0.76

dmild, heavy=1.06

dmoderate, heavy=0.46

Personal hygiene 47 (6.76) 9.98 (6.79) 8.89a (7.22) 1.09b (2.79) 0.00c (0.00) F(2,45)=52.07, Po0.0001,

η2=0.70

dmild, moderate=1.43

dmild, heavy=1.74

dmoderate, heavy=0.55

Abbreviations: MANOVA, multivariate analysis of variance; SHAPE-SCI, Study of Health and Activity in People with Spinal Cord Injury.
Within each row, different subscripts denote significantly different values (Po0.017).
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of daily activities (not including LTPA), reporting more mild- versus
moderate- and more moderate- versus heavy-intensity activities. When
looking at the intensity at which daily activities were performed, four
patterns of participation emerged, indicating that some types of
activities were performed mostly at a mild intensity (for example,
dressing and wheeling), whereas other activities were performed
equally at mild and moderate intensities (for example, cleaning and
walking), or equally at moderate and heavy intensities (for example,
positioning). Furthermore, time spent engaging in mild, moderate and
heavy daily activities varied as a function of education, injury severity
and mode of mobility. Below we expand upon these observations.
Accumulating evidence suggests that, for adults with SCI to achieve

fitness benefits, physical activity must be performed at a moderate or
heavy intensity.15 If daily activities are to be encouraged as a means to

increase overall physical activity levels in people with SCI, then it is
important to identify and promote daily activities that are typically
performed at intensities conducive to fitness gains. Our study revealed
that, overall, participants spent more time in mild- than moderate- or
heavy-intensity daily activities. However, consistent with previous
research,13 we found variability in the intensity at which different
types of activities were typically performed. Furthermore, although
most daily activities resulted in relatively small accruals of total activity
(that is, o20 min per day), a few activities—cleaning, yard work and
making repairs—accrued larger numbers of minutes per day of total
activity and moderate-intensity activity. As these are activities that
people with SCI seem to do at greater intensities and for longer
durations,12 they may be ideal daily activities to promote as a means to
accrue greater total daily activity.

Table 2 No significant differences between mild and moderate intensities, significant differences from heavy intensity in mean minutes per day

(s.d.) spent in daily activities reported in the SHAPE-SCI data set

Type of physical

activity

Number (%)

reporting

Total daily

physical activity

Mild intensity Moderate

intensity

Heavy

intensity

MANOVA Effect size (Cohen’s d)

Cleaning 208 (29.93) 31.92 (36.14) 16.65a
(24.84)

12.39a (22.93) 2.89b (10.85) F(3, 205)=54.39, Po0.0001,

η2=0.44

dmild, moderate=0.18

dmild, heavy=0.72

dmoderate, heavy=0.53

Dressing lower body 131 (18.85) 8.45 (7.66) 4.21a (5.48) 3.50a (5.50) 0.74b (3.35) F(3, 128)=53.29, Po0.0001,

η2=0.55

dmild, moderate=0.13

dmild, heavy=0.76

dmoderate, heavy=0.61

Walking 95 (13.97) 17.77 (24.20) 7.48a (15.81) 7.47a (17.66) 2.83b (6.61) F(3, 92)=18.89, P=o0.0001,

η2=0.38

dmild, moderate=0.00

dmild, heavy=0.38

dmoderate, heavy=0.35

Bathing 85 (12.23) 14.74 (13.56) 8.34a (11.88) 5.74a (10.95) 0.66b (4.46) F(3, 82)=32.96, Po0.0001,

η2=0.55

dmild, moderate=0.23

dmild, heavy=0.86

dmoderate, heavy=0.61

Food preparation 72 (10.36) 16.97 (20.14) 10.94a
(18.83)

4.88a (10.90) 1.14b (5.21) F(3, 69)=17.42, Po0.0001,

η2=0.43

dmild, moderate=0.39

dmild, heavy=0.71

dmoderate, heavy=0.44

Laundry 64 (9.21) 15.99 (18.19) 10.18a
(16.91)

4.85a (10.37) 0.96b (3.21) F(3, 61)=18.19, Po0.0001,

η2=0.47

dmild, moderate=0.38

dmild, heavy=0.76

dmoderate, heavy=0.51

Opening doors 60 (8.63) 1.33 (1.64) 0.64a (1.40) 0.59a (1.20) 0.10b (0.35) F(3, 57)=13.75, Po0.0001,

η2=0.42

dmild, moderate=0.04

dmild, heavy=0.53

dmoderate, heavy=0.55

Doing dishes 42 (6.04) 10.98 (14.28) 5.42a (10.28) 5.15a (10.87) 0.41b (2.09) F(3, 39)=8.28, Po0.0001,

η2=0.39

dmild, moderate=0.03

dmild, heavy=0.68

dmoderate, heavy=0.61

Abbreviations: MANOVA, multivariate analysis of variance; SHAPE-SCI, Study of Health and Activity in People with Spinal Cord Injury.
Within each row, different subscripts denote significantly different values (Po0.017).

Table 3 No significant differences between mild and moderate or moderate and heavy intensities, significant differences between mild and

heavy intensities in mean minutes per day (s.d.) spent in daily activities reported in the SHAPE-SCI data set

Type of

physical activity

Number (%)

reporting

Total daily

physical activity Mild intensity

Moderate intensity Heavy intensity MANOVA Effect size (Cohen’s d)

Positioning 149 (21.44) 15.94 (39.54) 8.76a (24.02) 5.69ab (22.25) 1.49b (6.65) F(3, 146)=10.10, Po0.0001,

η2=0.17

dmild, moderate=0.13

dmild, heavy=0.41

dmoderate, heavy=0.26

Animal care 38 (5.47) 12.52 (16.64) 9.95a (16.33) 2.35ab (7.22) 0.22b (1.35) F(3, 35)=7.20, Po0.001,

η2=0.38

dmild, moderate=0.60

dmild, heavy=0.84

dmoderate, heavy=0.41

Abbreviations: MANOVA, multivariate analysis of variance; SHAPE-SCI, Study of Health and Activity in People with Spinal Cord Injury.
Within each row, different subscripts denote significantly different values (Po0.017).
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Interestingly, although previous research involving people with SCI
suggests that mobility-related daily activities (for example, transferring
and wheeling) result in considerable energy expenditure and may have
health benefits,12,13 study participants spent relatively little time on
these activities. Also, these daily activities were performed for longer
durations at mild, than moderate or heavy intensities. Given the
potential benefits of mobility-related daily activities, there may be
utility in encouraging people with SCI to increase the time and effort
they spend on these activities.
With respect to the second objective, as hypothesised, time spent on

mild-, moderate- and heavy-intensity daily activities differed across
groups based on modes of mobility and levels of injury severity.
Specifically, gait aid users accrued significantly fewer minutes per day
of mild-intensity daily activities than both power and manual wheel-
chair users, but more minutes per day of heavy-intensity activities than
either group. One possible explanation for this observation is that
walking with gait aids is more metabolically demanding than using a
manual or power chair, and, as a result, gait aid users would report
more activity at heavier intensities.24,25 It is also possible that
participants who use a gait aid outside of the home may have the
functional capacity and energy to engage in more intense forms of
daily activities, such as lifting and carrying, when compared with
manual and power chair users. Furthermore, with respect to manual
chair users, studies have found that greater wheelchair skill is
associated with greater overall social participation.26,27 Thus, it is
possible that poorer wheelchair skills may result in more time needed
to complete various daily activities. Future studies of daily activities
should not only consider mode of mobility as a moderator but also
participants’ physical function and skill using their mobility device.
Participants classified as AIS D reported two to three times more

minutes per day of heavy-intensity daily activities when compared
with participants with AIS A–C high tetraplegia and AIS A–C
paraplegia. Similar findings exist for LTPA, such that people with
any tetraplegia accrue significantly fewer minutes per day of LTPA
than participants classified as AIS D.6 Our results deviated slightly
from these studies, such that the minutes per day difference between
participants classified as AIS D and participants with low tetraplegia
(AIS A–C, C5–C7) was not statistically significant. In comparison with

participants with high tetraplegia (AIS A–C, C1–C4), participants
with low tetraplegia may have more function and may be more likely
to use a manual chair, which could afford more opportunities for
more intense forms of daily activities such as wheeling. However, in
comparison with participants with paraplegia (AIS A–C), participants
with low tetraplegia may have more functional impairments that make
such activities (for example, transfers and cleaning) feel more intense
and take longer to complete.
Contrary to our hypothesis, there were significant differences in

minutes per day spent engaging in various intensities of daily activities
with respect to education and gender. Participants from the high
school and ‘other’ categories reported engaging in fewer minutes
per day of mild-intensity activity than those with a college diploma.
Education may be a proxy for socioeconomic status, which has been
associated with health disparities including access to and use of
physical activity facilities, income from employment and access to
built environments that facilitate activity.28,29 Thus, it is possible that
higher education is associated with more mild- and moderate-intensity
daily activities because these participants have more opportunities to
engage in daily activities through employment and the income it
provides, and environments conductive to such activity. With respect
to gender, it is possible that differences between groups disappear
given that daily activities incorporate all activities outside of LTPA and
sedentary time. Thus, although past research suggests that women may
spend more time on domestic daily activities such as cleaning and
food preparation,11 it is possible that men may spend more time on
other types of daily activities, such as building.

Limitations
Our study is among the first to explore and describe alternative
sources of physical activity among people with SCI; however, this
study is not without its limitations. Although the PARA-SCI is a valid
and reliable self-report measure of physical activity,17–19 there may be
a risk of recall bias. Furthermore, it should be noted that, in many
instances, small sample sizes and large standard deviations for specific
daily activities likely contributed to non-significant P-values in
Pattern 4, where there were no significant differences between
intensities. Further investigation of certain types of daily activities

Table 4 No significant differences in minutes spent across intensities in mean minutes per day (s.d.) spent in daily activities reported in the

SHAPE-SCI data set

Type of physical

activity

Number (%)

reporting

Total daily

physical activity

Mild intensity Moderate intensity Heavy intensity MANOVA Effect size (Cohen’s d)

Lifting 89 (12.81) 13.86 (38.03) 4.51 (9.42) 7.67 (36.53) 1.68 (8.70) F(3, 86)=9.69, Po0.0001,

η2=0.25

dmild, moderate=0.12

dmild, heavy=0.31

dmoderate, heavy=0.23

Carrying 5 8 (8.35) 13.19 (20.94) 4.18 (8.93) 7.05 (18.65) 1.96 (6.86) F(3, 55)=9.35, Po0.0001,

η2=0.34

dmild, moderate=0.20

dmild, heavy=0.28

dmoderate, heavy=0.36

Yard work 45 (6.47) 50.96 (62.10) 23.11 (38.58) 19.70 (44.92) 8.16 (25.62) F(3, 42)=10.18,

Po0.0001, η2=0.42

dmild, moderate=0.08

dmild, heavy=0.46

dmoderate, heavy=0.32

Grocery shopping 43 (6.19) 10.10 (9.27) 4.88 (6.09) 3.71 (7.45) 1.51 (6.45) F(3, 40)=19.95,

Po0.0001, η2=0.60

dmild, moderate=0.17

dmild, heavy=0.54

dmoderate, heavy=0.32

Repairs 43 (6.19) 44.67 (55.29) 20.58 39.40) 14.24 (27.71) 9.84 (35.54) F(3, 40)=10.41,

Po0.0001, η2=0.44

dmild, moderate=0.18

dmild, heavy=0.29

dmoderate, heavy=0.14

Abbreviations: MANOVA, multivariate analysis of variance; SHAPE-SCI, Study of Health and Activity in People with Spinal Cord Injury.
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(for example, lifting and yard work) is warranted. Given our cross-
sectional analysis was limited to descriptive statistics and group
comparisons, we cannot ascertain the impact that various types,
durations and intensities of daily activities will have on fitness and
health. Future research that examines the association between these
daily activities and various health indicators will help inform the
viability of daily activities as part of an active lifestyle that enhances
the health and well-being of people with SCI. Finally, given that
employment status was not measured, it is possible that the findings
related to education may actually be more indicative of the
relationship between employment and daily activities. Further
examination of this relationship is warranted.

Implications
Although much of the current literature is focused on LTPA, emerging
evidence in both the general population and among people with SCI
suggests that LTPA on its own may not be enough to reduce chronic
disease among people with SCI.30,31 Rather prolonged bouts of
inactivity may counterbalance the health benefits associated with

LTPA. Given that people with SCI spend the majority of their days
inactive or in very low activity (for example, sitting and reading),32

this study makes an important contribution to our understanding of
what activities people with SCI do between bouts of LTPA and
inactivity, as well as assists clinicians to identify patients who may be
less likely to be involved in other daily activities that break up
inactive time.
As Verschuren et al.33 highlight, little is known about sedentary

behaviour and energy expenditure in general among people with SCI.
Thus, although our study provides a first step in understanding these
relationships, future research should examine the association between
chronic disease and patterns of daily activities, sedentary behaviour
and LTPA. Once these relationships are established, developing
interventions aimed at subpopulations most at risk will be necessary.

CONCLUSION

Given that few people with SCI engage in LTPA, and a small body of
literature that suggests an association between daily activities and
fitness and health, encouraging daily activities that are carried out at

Table 5 Total minutes per day of total daily activities as a function of demographic and injury-related characteristics

Characteristic Number

(%)

Total minutes

(s.d.)

Mild intensity

(s.d.)

Moderate intensity

(s.d.)

Heavy intensity

(s.d.)

MANOVA

Sex
Female 161 (23.37) 138.19 (132.16) 81.67 (89.83) 44.48 (69.00) 12.04 (29.98) F(3, 685)=1.34, NS, η2=0.006

Male 528 (76.63) 124.79 (145.86) 78.10 (108.80) 38.94 (68.64) 7.75 (22.54)

Educationa

High school 239 (34.99) 117.50 (127.65) 63.82a (77.59) 42.96 (69.11) 10.71 (29.51) F(12, 2034)=2.52, Po0.01, η2=0.015

College 167 (24.45) 139.27 (158.48) 99.28b (132.86) 32.01 (53.10) 7.99 (21.91)

University 120 (17.57) 143.84 (160.64) 95.93ab (120.03) 42.70 (80.94) 5.21 (16.98)

Postgraduate 45 (6.59) 125.45 (133.66) 79.46ab (90.76) 39.62 (80.34) 6.37 (16.89)

Other 112 (16.40) 116.42 (133.55) 61.07a (85.93) 45.48 (70.79) 9.87 (24.50)

Ethnicity
Caucasian 611 (89.33) 127.81 (140.76) 79.50 (104.65) 40.04 (67.74) 8.26 (22.60) F(12, 2037)=0.84, NS, η2=0.005

Native Canadian 17 (2.49) 125.31 (205.08) 90.17 (168.40) 29.91 (50.86) 5.23 (8.38)

Black 20 (2.92) 102.25 (117.87) 52.95 (66.47) 42.72 (67.02) 6.58 (12.95)

Asian 16 (2.34) 139.33 (177.75) 63.62 (83.81) 52.46 (119.30) 23.25 (52.86)

Other 20 (2.92) 141.99 (156.65) 80.74 (76.79) 47.27 (71.71) 13.98 (46.53)

Marital status
Single 242 (35.48) 116.64 (133.72) 78.70 (107.12) 30.90 (53.55) 7.04 (23.14) F(12, 2031)=1.01, NS, η2=0.006

Married 304 (44.57) 131.86 (146.82) 76.04 (97.37) 45.67 (75.88) 10.15 (27.59)

Common law 35 (5.13) 140.64 (147.32) 90.95 (101.93) 42.10 (81.45) 7.59 (15.25)

Divorced 86 (12.61) 139.56 (158.87) 81.51 (124.82) 50.20 (78.56) 7.85 (18.21)

Widowed 15 (2.20) 126.09 (116.83) 92.08 (93.45) 24.88 (27.16) 9.12 (19.75)

Injury severitya

C1–C4, Asia A–C 75 (11.03) 136.64 (155.10) 95.06 (123.07) 36.65 (83.32) 4.93a (16.14) F(9, 2028)=2.85, Po0.01, η2=0.012

C5–C7, Asia A–C 182 (26.76) 142.74 (158.22) 88.87 (111.48) 45.45 (69.84) 8.41ab (23.58)

T1–S5, Asia A–C 252 (37.06) 114.05 (137.66) 75.18 (104.86) 32.74 (61.64) 6.14a (17.83)

Asia D, Any level 171 (25.15) 132.38 (128.33) 68.94 (88.04) 48.35 (71.06) 15.08b (34.63)

Mode of mobilitya

Manual chair 385 (55.88) 122.15 (135.21) 76.57a (93.86) 37.91 (67.22) 7.68a (20.66) F(6, 1370)=2.85, Po0.001, η2=0.022

Power chair 220 (31.93) 141.68 (162.47) 94.39a (127.76) 40.52 (71.51) 6.77a (21.48)

Gait aid 84 (12.19) 118.31 (118.45) 49.27b (73.19) 50.15 (67.93) 18.88b (40.91)

Abbreviation: MANOVA, multivariate analysis of variance.
Some participants did not respond to a specific demographic question; thus, the sum of participants may not add up to 695 for some demographic variables.
aDifferent lower case subscripts denote significantly different values between demographic groups for a specific intensity (Po0.017).
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greater intensities and for longer durations may be one possible
strategy for increasing overall physical activity. Participants engaged in
~ 128 min per day of daily activities and most time was spent engaging
in mild-intensity activities; moreover, certain demographic/injury-
characteristic groups were more likely to accrue minutes of total daily
moderate and heavy-intensity activities than others. Future research is
warranted to explore the health-related and psychosocial benefits of
engaging in moderate- and heavy-intensity daily activities, as well as
targeted interventions to increase daily activity participation among
subgroups of people with SCI.
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