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A randomized controlled trial to test the efficacy of the SCI
Get Fit Toolkit on leisure-time physical activity behaviour and
social-cognitive processes in adults with spinal cord injury
Kelly P Arbour-Nicitopoulos1,9, Shane N Sweet2,3,9, Marie-Eve Lamontagne4,5, Kathleen A Martin Ginis6,7, Samantha Jeske1,
François Routhier4,5 and Amy E Latimer-Cheung8

STUDY DESIGN: Single blind, two-group randomized controlled trial.
OBJECTIVES: To evaluate the efficacy of the SCI Get Fit Toolkit delivered online on theoretical constructs and moderate-to-vigorous
physical activity (MVPA) among adults with SCI.
SETTING: Ontario and Quebec, Canada.
ELIGIBILITY: Inactive, English- and French-speaking Canadian adults with traumatic SCI with Internet access, and no self-reported
cognitive or memory impairments.
METHODS: Participants (N= 90 Mage = 48.12 ± 11.29 years; 79% male) were randomized to view the SCI Get Fit Toolkit or the Physical
Activity Guidelines for adults with SCI (PAG-SCI) online. Primary (intentions) and secondary (outcome expectancies, self-efficacy,
planning and MVPA behaviour) outcomes were assessed over a 1-month period.
RESULTS: Of the 90 participants randomized, 77 were included in the analyses. Participants viewed the experimental stimuli only
briefly, reading the 4-page toolkit for approximately 2.5 min longer than the 1-page guideline document. No condition effects were
found for intentions, outcome expectancies, self-efficacy, and planning (ΔR2⩽ 0.03). Individuals in the toolkit condition were more
likely to participate in at least one bout of 20 min of MVPA behaviour at 1-week post-intervention compared to individuals in the
guidelines condition (OR= 3.54, 95% CI = 0.95, 13.17). However, no differences were found when examining change in weekly
minutes of MVPA or comparing whether participants met the PAG-SCI.
CONCLUSIONS: No firm conclusions can be made regarding the impact of the SCI Get Fit Toolkit in comparison to the PAG-SCI on
social cognitions and MVPA behaviour. The limited online access to this resource may partially explain these null findings.
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INTRODUCTION
Numerous health and fitness benefits of moderate-to-vigorous
intensity physical activity (MVPA) for persons with spinal cord
injury (SCI) are known1 and valued by the SCI community.2 Yet, the
majority of adults with SCI are not sufficiently active to achieve
these benefits.3 Research examining the predictive utility of
social cognitions for increasing MVPA among the Canadian
SCI population has shown outcome expectancies, intentions,
self-efficacy and planning to differ among active versus inactive
individuals with SCI.4–8 These social cognitions are salient
constructs to target in physical activity interventions for this
population.
Informational approaches are a type of intervention that can be

used to target MVPA-related social cognitions to motivate and
enable individuals to be more physically active.9 For example,
television advertisements that highlight the benefits of MVPA
(for example, improved cardiovascular fitness and reductions in
anxiety) illustrate an informational intervention strategy to change

people’s outcome expectancies. Informational approaches have
the advantage of reaching a larger population through versatile
delivery modes (for example, internet, mass mail outs) in a
cost-effective manner, than intensive, face-to-face behavioural
interventions.9 This broad reaching approach is critical when
working with the Canadian SCI population because individuals are
often sparsely distributed across the country.10 Only one study has
tested the effects of a physical activity-related informational
intervention on the social cognitions of adults with SCI.
Bassett-Gunter et al.11 demonstrated that targeted, health and
physical activity informational messages delivered online over a
two-day period resulted in large-sized, positive effects on
intentions for MVPA behaviour. Whether the positive effects of
informational interventions can extend to other salient social
cognitions and MVPA behaviour within the SCI population
requires further inquiry.
One practical informational resource designed to target the

most salient social cognitions that are predictive of MVPA
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behaviour within the SCI population4–8 is the SCI Get Fit Toolkit.
This four-page resource was developed in consultation with
experts and consumers with SCI,12 with the objective of teaching
inactive adults with SCI about evidence-based strategies (for
example, planning7,13 and eliciting social support6,8,14) on how to
adopt and maintain regular MVPA participation. A key feature
of the SCI Get Fit Toolkit is its versatile methods of delivery
(for example, internet, mail outs, in-person consultations with
healthcare professionals), making it a useful resource for broad
reach within the Canadian SCI population.10

The purpose of this randomized controlled trial was to extend
the findings on informational interventions within the SCI
population by comparing the efficacy of two physical activity
resources (the SCI Get Fit Toolkit and the Physical Activity
Guidelines for Adults with SCI (PAG-SCI)15 information sheet) on
targeted social cognitions and MVPA behaviour among inactive
Canadian adults with SCI using an online delivery method. The
primary hypothesis was that adults who received the SCI Get
Fit Toolkit would report more positive intentions than those
who were given the standard PAG-SCI information sheet. Our
secondary hypothesis was that adults with SCI who received
the SCI Get Fit Toolkit would report more positive outcome
expectancies and self-efficacy, and greater action planning and
MVPA behaviour than those who received the standard PAG-SCI
information sheet.

MATERIALS AND METHODS
Participants
English- and French-speaking Canadian adults with SCI were recruited
from a variety of sources including: a pre-exisiting SCI participant database,
the databases and websites of community partners with SCI Action Canada
(a Canadian-based research-community SCI and physical activity initiative),
Adaptavie (a community-based organization in Québec whose goal is to
facilitate physical activity in persons with disabilities), and Moelle-Epinière
et Motricité Québec (a community organization representing adults with
SCI in Québec). Participants were eligible if they: had a traumatic SCI
(any severity and injury level); were 18–64 years of age; were not meeting
the PAG-SCI;15 had internet access; were capable of completing an online
questionnaire; were able to read in English or French; and had no
self-reported cognitive or memory impairments. A sample size of 80
participants (40 per condition) was needed to have 80% power to detect a
significant large-sized effect for the primary outcome of intentions (partial
η2= 0.14) with alpha at 0.05. A large-sized effect was anticipated based on
previous research showing positive effects of health messaging on MVPA
intentions in inactive adults with SCI.11

Design
A two-group (toolkit and guidelines), prospective randomized controlled
trial was used with four assessment points (baseline, 24-h post-baseline,
1-week and 1-month post-intervention). Institutional research ethics
approval was obtained in Fall 2013 from the University of Toronto and
McGill University.

Randomization and blinding
Participants were randomly assigned to the toolkit or guidelines condition
using a random numbers tables. An allocation ratio of 1:1 was used to
randomize participants, according to their order of study entry. A certified
statistician who was independent from the research team generated the
allocation sequence and condition assignments which were then enclosed
in sealed envelopes and mailed to the research assistant (SJ). The research
assistant then assigned participants to either the toolkit or guidelines
condition. Participants were unaware of the two study conditions until the
completion of the trial.

Outcomes
The following instruments were used to assess changes in the primary and
secondary outcomes. All instruments were administered in English or
French and have been previously used to assess predictors of MVPA

behaviour among adults with SCI.4–8 All instruments demonstrated
acceptable (α40.80) internal consistency in the present study.

Primary outcome. Intentions were measured using two items pertaining
to the PAG-SCI (‘In the next month, I intend to… (a) engage in at least
20 min of moderate to vigorous intensity aerobic physical activity two
times per week’ and (b) ‘engage in three sets of 8–10 repetitions of
strength-training exercises for each muscle group two times per week.’). Both
items were rated using a seven-point Likert scale (1 = strongly disagree,
7 = strongly agree), with a mean score calculated for the items at each
time point.

Secondary outcomes. Outcome expectancies were assessed using six
adjective pairs (for example, good/bad) that were all preceded by the
statement, ‘To what extent do you think that participating in the PAG-SCI
for adults with SCI in the next month would be…’. Items were rated on a
seven-point scale using the term extremely at the anchor points. Mean
scores were calculated across the items measured at baseline and 24-h
post-baseline.
Self-efficacy for meeting the PAG-SCI and for overcoming SCI-specific

physical activity barriers were assessed using one (not at all confident) to
seven (completely confident) rating scales. For task self-efficacy, participants
were asked, ‘…how confident are you that you could physically do the
following amounts of moderate/vigorous intensity physical activity without
stopping for…(10 min/20 min/30 min/45 min/60 min)’. Each of the question
stems were preceded with the statement, ‘Over the next month, if you had
all of the resources that you needed, such as specialized equipment or an
assistant….’. For barrier self-efficacy, participants were asked, ‘…how
confident are you that you could meet the PAG-SCI over the next month even
if…you feel tired or fatigued/you get busy or have limited time/you have
transportation problems/you have pain or soreness/the weather is very bad/
you do not have someone to help you’. Each of the question stems were
preceded with the statement, ‘Assuming you were very motivated…’ to
account for differences in motivation.16 Mean task and barrier self-efficacy
scores were then calculated separately based on their respective items for
each time point.
Action planning was assessed using four items related to the extent to

which detailed plans were formed regarding when, where, how often, and
what types of physical activities to do to meet the PAG-SCI over the next
month. Items were rated on a one (definitely false) to seven (definitely true)
scale. Mean scores were calculated for the items at each time point.
MVPA behaviour was assessed using the previously validated self-report,

seven-day Leisure-Time Physical Activity Questionnaire for Adults with SCI
(LTPAQ-SCI17). Participants indicated the frequency (days) and duration
(minutes) of time they engaged in moderate (require some physical effort
that make you feel like you are working somewhat hard but you feel like
you can keep going for a long time) and vigorous (require a lot of physical
effort that make you feel like you are working really hard, almost at your
maximum, and you can only do the activity for a short period of time
before getting tired) intensity leisure-time physical activity over the last
7 days. Total weekly minutes of MVPA were then calculated for each
time point.

Demographic outcomes. Baseline characteristics were gathered on
participants’ age, gender, ethnicity, education, marital status, years
post-injury, injury level, cause of injury and primary mode of mobility.

Experimental conditions
Physical activity guidelines for adults with spinal cord injury (PAG-SCI)
information sheet (guidelines condition). Participants assigned to the
guidelines condition read through a one-page information sheet online
using the FluidSurveys platform. This resource provides detailed informa-
tion on the the recommended aerobic and strengthening MVPA guidelines
for adults with SCI.15 These guidelines state that adults (aged 18–64 years)
engage in a minimum of 2 days per week of aerobic MVPA for at least
20 min per bout and at least 2 days per week of strengthening MVPA
consisting of three sets of 8–10 repetitions for each major muscle group.15

This 1-page information sheet was developed specifically for consumers
and health care professionals (available in both English and French) to
provide information on how to achieve the guidelines (that is, how often,
how much, how hard and how to).

SCI Get Fit Toolkit (toolkit condition). Participants in the toolkit condition
read through a four-page, evidence-based physical activity toolkit online
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using the FluidSurveys platform. This toolkit was developed in consultation
with experts and consumers with SCI12 and is available online in both
English and French. The content within the toolkit consists of the
following: an outline of the PAG-SCI, suggested aerobic/resistence

activities that are appropriate for manual and power wheelchair users
(targeting task self-efficacy), SCI-specific benefits of MVPA (targeting
outcome expectancies), details on how to form action plans (targetng
action planning), and common MVPA barriers for persons with SCI, along

Individuals Contacted (N = 244)
English speaking (n = 156)
French speaking (n = 88)

Baseline Assessment (N = 104)
English speaking (n = 55)
French speaking (n = 49)

Guidelines condition
24-hour post-baseline (n = 48)

English speaking (n = 27)
French speaking (n = 21)

Randomization (N = 90)

Reasons for exclusion:
Non-traumatic SCI (n=20)
No email/internet (n=8)
Non-Canadian resident (n= 18)
Physically active (n=36)
Cognitive impairment (n=4)
Other (n=10)

Reasons for exclusion:
Incomplete survey (n=2)
No response (n = 12)

Toolkit condition
24-hour post-baseline (n = 42)

English speaking (n = 20)
French speaking (n = 22)

1-week post-intervention (n = 35)
English speaking (n = 16)
French speaking (n = 19)

Lost to follow-up (no/late response) (n = 7)

1-week post-intervention (n = 42)
English speaking (n = 24)
French speaking (n = 18)

Lost to follow-up (no/late response) (n = 6)

Included in analyses (n = 35)
English speaking (n = 16)
French speaking (n = 19)

Included in analyses (n = 42)
English speaking (n = 24)
French speaking (n = 18)

1-month post-intervention (n = 42)
English speaking (n = 24)
French speaking (n = 18)

Lost to follow-up (no/late response) (n = 6)

1-month post-intervention (n = 35)
English speaking (n = 16)
French speaking (n = 19)

Lost to follow-up (no/late response) (n = 7)

Assessed for eligibility (N = 200)
English speaking (n = 108)
French speaking (n = 92)

Reasons for exclusion:
No response (n = 44)

Figure 1. Flowchart of Randomization and Data Collection Procedures. Participant flow chart throughout the recruitment, randomization and
data collection procedures. PAG-SCI, Physical Activity Guidelines for Adults with SCI.
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with some suggested coping strategies and safety tips (targeting barrier
self-efficacy).

Procedure
Figure 1 provides a graphical representation of the study protocol and
participant flow. All prospective participants were screened for eligibility
via telephone by an English (SJ) or French (CS) speaking research assistant.
If eligible, verbal informed consent was obtained followed by administra-
tion of the demographic questionnaire. At the end of the screening,
participants were emailed instructions and an invitation to participate in
the online study that was administered through a fee-based survey
platform called FluidSurveys.

Baseline testing. On accepting the study invitation, participants were
directed to the online questionnaire to asssess the targeted social
cognitions and MVPA behaviour. Participants took ~ 17 min to complete
this online questionnaire. Randomization occurred immediately following
this time point.

Intervention and 24-h post-baseline testing. Participants in both conditions
were emailed a link 24-h post-baseline directing them to the FluidSurveys
platform. On the basis of the randomization, participants read an online
version (in English or French) of either the SCI Get Fit Toolkit (toolkit
condition) or the PAG-SCI information sheet (guidelines condition).
Participants were instructed to read through their assigned resource in
detail after which they clicked onto a separate page of the website where
they were required to respond to six resource-specific comprehension
questions (Table 1). These questions were developed by authors KAN and
SJ to determine whether participants were able to recall some of the key
messages of their assigned resource. They then completed the ques-
tionnaire related to outcome expectancies, task and barrier self-efficacy,
and intentions. Action planning was not assessed at this time point as
participants assigned to the toolkit condition had just read information
about action planning and, therefore, they would not have time to
implement this strategy. No ongoing access to the assigned resource was
provided over the remaining 1-month study period. On completion of
the 24-h post-baseline questionnaire, participants were emailed a $10
electronic gift card. Time to complete the 24-h post-baseline assessment
was ~ 13 min for the toolkit condition and 11 min for the guidelines
condition.

1-week and 1-month post-intervention testing. Participants were emailed a
FluidSurveys link to complete the task and barrier self-efficacy, intentions,

action planning and MVPA behaviour measures at 1-week and 1-month
post-intervention. On completion of each of the two post-intervention
online assessments, participants were entered into a draw to win one of
five $100 electronic gift cards. Time to complete the 1-week and 1-month
follow-up assessments was ~ 10 min and 7 min, respectively.

Statistical analysis
All analyses were conducted using SPSS v.23. Data cleaning procedures
were conducted to examine univariate outliers and normality. Any
identified univariate outlier was reduced to the next highest, acceptable
value.18 Missing data were examined to identify if they were missing at
least at random, using the Little's MCAR test and subsequently imputed
using expectation maximization. Using chi-square and t-test analyses, the
two conditions were compared on the demographic variables. These same
variables were also compared between English- and French-speaking
participants to detect any language differences.
In line with Vickers19 recommendations, the main analyses for the

primary and secondary social cognition outcomes were conducted with
multiple regressions to assess both immediate and long-term exposure
effects. For immediate exposure effects, a series of multiple regressions
were conducted, controlling for baseline scores (Block 1), to examine the
immediate effects of reading the physical activity resources (Block 2:
condition variable) on the residual changes score of intentions, outcome
expectancies, and task and barrier self-efficacy. For longer-term exposure
effects, a series of multiple regressions were conducted, controlling for
baseline scores (Block 1), on 1-week and 1-month time points to examine
whether there were any longer-term effects of reading the physical activity
resources (Block 2: condition variable) on residual change score of
intentions, task and barrier self-efficacy and action planning. Significance
was reported with 95% confidence intervals (CI) and effect size with the
unique variance contribution of the condition variable (that is, ΔR2).
To test the impact of the two resources on MVPA behaviour (that is,

secondary outcome), logistic regression analyses were conducted given
the high presence of zeros, and consequently, the non-normal distribution
of this variable (see additional details in Results section). MVPA was
dichotomized in two ways: (a) engaging versus not engaging in at least
20 min of MVPA/week; and (b) meeting versus not meeting the PAG-SCI.
These two dichotomizations were chosen to examine whether reading the
SCI Get Fit Toolkit predicted the likelihood of participants either adopting
some MVPA (that is, ⩾ 20 min of MVPA/week, approximating one bout of
MVPA in the PAG-SCI) or meeting the PAG-SCI.15 Separate binary logistic
regressions were conducted for 1-week and 1-month post-intervention,
where baseline MVPA behaviour was controlled in Block 1, followed by the

Table 1. Description of the Condition-Specific Physical Activity Resource Comprehensive Questions and the Proportion of the Sample Providing a
Correct Response

Resource-specific
comprehension question

Correct
response

N %

SCI Get Fit Toolkit (N= 35)
1. What are the minimum duration and frequency of moderate-vigorous aerobic activity per week recommendations for adults with a
SCI?

15 42.86

2. What is the recommended number of sets and repetitions for a strengthening activity for adults with SCI? 26 74.29
3. What kind of manual chair exercise(s) is/are available for adults with SCI? 33 94.29
4. What are some of the benefits of engaging in physical activity for adults with SCI? 34 97.14
5. What are three tactics mentioned in the SCI Get Fit Toolkit for staying focused on your Action Plan and maintaining regular physical
activity?

13 37.14

6. What is/are the most appropriate strategy(ies) for overcoming a lack of support or access to physical activities? 27 77.14

PAG-SCI Information Sheet (N= 42)
1. What are the minimum duration and frequency of moderate-vigorous aerobic activity per week recommendations for adults with a
SCI?

23 54.76

2. What is the recommended number of sets and repetitions for a strengthening activity for adults with SCI? 31 73.81
3. How many times is it recommended that adults with SCI try to engage in strength training per week? 33 78.57
4. What is the recommended intensity of strength training for adults with a SCI? 22 52.38
5. Repetitions are the number of times you lift and lower a weight? 37 88.10
6. Resistance should be heavy enough that you can barely finish the predetermined number of repetitions? 23 54.76

Abbreviations: SCI, spinal cord injury; PAG-SCI, Physical Activity Guidelines for Adults with SCI.
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condition variable in Block 2. To examine changes from baseline to
1-month post intervention in the number of individuals who (a) engaged/
did not engage in at least 20 min of MVPA/week and (b) met/did not meet
the guidelines, a series of Cochrane’s Q tests were conducted for each
condition separately.

RESULTS
Participant demographics
A total of 200 participants were assessed for eligibility of which
104 (52%) met the study criteria. Reasons for ineligibility included:
having a non-traumatic SCI (n= 20), no email/internet access
(n= 8), non-Canadian resident (n= 18), meeting the PAG-SCI
(n= 36), cognitive impairment (n= 4) and other (n= 10).
Of the 104 eligible individuals, 90 (86.5%) completed the

baseline questionnaire and were randomized to either the toolkit
(n= 42) or guidelines (n= 48) condition (Figure 1). Among the 90
participants randomized, 77, 72 and 75 completed the 24-h post-
baseline, and 1-week and 1-month post-intervention assessments,
respectively. Given that the 24-h post-baseline assessment was
the specific time point for which both conditions were exposed
to their assigned physical activity resource, the analyses only
involved the 77 participants who completed this time point. No
significant differences were found between participants who did
(n= 77) versus did not (n= 13) complete the 24-h post-baseline
questionnaire (all ps40.13) on the measured demographic
characteristics, social cognitions, or MVPA behaviour variables.
Sample demographic characteristics for the two conditions

are provided in Table 2. Participants were, on average, in their
mid-to-late 40s (M= 48.03 (s.d. = 10.39) years), English-speaking
(52%), White (96%), and male (78%). The majority of participants
had tetraplegia (56%), were manual wheelchair users (57%), and
had been living with their SCI for an average of 17.5 (s.d. = 11.98)
years. No significant differences were found between the two
conditions on any of the measured demographic characteristics
(all ps40.15)

Manipulation check
Overall, the 77 participants responded correctly to a mean of 4.12
(s.d. = 1.39) of the resource-specific comprehension questions
(Table 1). Total time spent reading the assigned resource
and completing the 24-h post-baseline questionnaire was 13.34
(s.d. = 7.23) minutes for the toolkit condition versus 10.80
(s.d. = 6.96) minutes for the guidelines condition, t(73) = 1.54,
P= 0.13, d= 0.36, suggesting that participants assigned to read the

toolkit spent slightly more time reviewing the resource than those
assigned to read the guidelines information sheet.

Preliminary analyses for the MVPA and social cognition outcomes
All 77 participants responded to the baseline MVPA behaviour
measure, while 94% and 97%, respectively, responded to the
1-week and 1-month post-intervention MVPA behaviour
measure. For the social cognitions variables, 94% of participants
responded to all of the measures across all four assessments
(range = 94–100% with complete data). Missing data appeared to
be at least missing at random (Little's MCAR test: χ2(36) = 48.05,
P= 0.09).
Univariate outliers were reduced to the next highest, acceptable

value for measures of MVPA behaviour at baseline (n= 3), and
1-week (n= 2) and 1-month (n= 1) post-intervention. No other
univariate outliers were found. All of the social cognition primary
and secondary outcomes were normally distributed (skewness
range=− 0.85 to 0.80; kurtosis range =− 1.18 to 1.45). MVPA
behaviour was not normally distributed, with nearly half of the
participants reporting zero minutes at baseline (46%), and 1-week
(47%) and 1-month (44%) post-intervention.
Table 2 provides a comparison of the demographic variables by

condition. The means and s.d. by condition for all measured
variables are provided in Table 3.
Baseline values of all measured demographic characteristics,

social cognitions, and MVPA behaviour variables were also
compared between those who received the English versus
French physical activity resources. Language differences were
only found for years post-injury, t(75) = 2.26, P= 0.03, whereby
French-speaking individuals had fewer years since their injury
(M= 14.38 (s.d. = 11.99) years) than English-speaking individuals
(M= 20.40 (s.d. = 11.37) years).

Main analyses
Differences by condition in the targeted social cognitions. A series
of three-way (condition × language× time) mixed model ANOVAs
revealed no significant interactions, Fso0.70, ps40.50,
etaso0.02, suggesting that language of the resources did not
interact with the assigned condition. Therefore, the data were
collapsed across the two languages for the remaining analyses.

Immediate exposure effects. At 24-h post-baseline, there were no
condition effects on residual change of intentions (primary
outcome), B = 0.17, 95% CI =− 0.41, 0.74, β= 0.05, ΔR2o0.01.
No condition effects were found for the secondary psychosocial

Table 2. Demographic Information by Physical Activity Resource Condition

Variables Guidelines (n= 42) Toolkit (n= 35) Statistical test Effect sizes

t-test Χ2 Hedge’s g Φ

Age (in years), M (s.d.) 48.79 (10.59) 47.11 (10.23) 0.70 – 0.16 –

Years since injury, M (s.d.) 17.88 (11.62) 17.06 (12.56) 0.30 – 0.08 –

% Male 69 89 – 4.23* – 0.23
% Married-common law 67 54 – 1.23 – 0.13
Ethnicity (% White) 98 94 – 0.57 – 0.09
Education 2.79 – 0.19
% High-school 36 23 – – –

% Post-secondary 45 43 – – –

% Post-graduate and other 19 34 – – –

Mobility mode, % manual 52 63 – 1.04 – 0.12
Cause of SCI, % MVA 40 51 – 0.98 – 0.12
Level of injury, % with paraplegia 41 49 – 0.51 – 0.08

Abbreviations: Φ, phi contingency coefficient for chi square statistics; Hedge’s g, effect size for t-statistics; M, mean; MVA, motor vehicle accident; SCI, spinal
cord injury; s.d., standard deviation; Χ2, Pearson’s chi square association test; . *Po0.05.
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outcomes of outcome expectations, B = 0.34, 95% CI =− 0.03, 0.72,
β= 0.18, ΔR2 = 0.03, task self-efficacy, B = 0.36, 95% CI =− 0.11,
0.83, β= 0.10, ΔR2 = 0.01, and barrier self-efficacy, B = 0.20, 95%
CI =− 0.36, 0.75, β= 0.06, ΔR2o0.03 (see Table 3 for Block 1
results).
Given these non-significant results, we also explored (post hoc)

possible changes in these scores from baseline to 24-h post-
baseline with paired sample t-tests, regardless of condition.
Significant change in outcome expectancies was found, with
participants reporting more positive expectations for engaging in
the PAG-SCI from baseline to 24-h post-baseline, Mbaseline = 5.16
(s.d. = 1.22), M24-hour = 5.47 (s.d. = 0.96), t(76) = 2.42, P= 0.02,
Cohen’s d= 0.28. Near significant positive changes in barrier self-
efficacy were found, Mbaseline = 4.09 (s.d. = 1.49), M24-hour = 4.37
(s.d. = 1.69), t(76) = 1.98, P= 0.05, Cohen’s d= 0.23, and intentions,
Mbaseline = 4.24 (s.d. = 1.83), M24-hour = 4.54 (s.d. = 1.74), t(76) = 1.88,
P= 0.06, Cohen’s d= 0.22. No time effects were found for task
self-efficacy, t(76) =− 0.91, P= 0.47, Cohen’s d=− 0.11.

Longer-term exposure effects. At 1-week post-intervention, no
condition effects were found for residual change in the primary
outcome of intentions, B = 0.15, 95% CI =− 0.46, 0.76, β= 0.04,
ΔR2o0.01 and secondary outcomes of task self-efficacy,
B =− 0.14, 95% CI =− 0.51, 0.25, β=− 0.04, ΔR2o0.01, barrier
self-efficacy, B = 0.38, 95% CI =− 0.19, 0.94, β= 0.12, ΔR2 = 0.01, and
action planning, B = 0.40, 95% CI =− 0.18, 0.98, β= 0.10, ΔR2 = 0.01
(see Table 3 for Block 1 results). At 1-month post-intervention, no
condition effects were found for residual change in the primary
outcome of intentions, B = 0.36, 95% CI =− 0.44, 1.15, β= 0.09,
ΔR2 = 0.01, and secondary outcomes of task self-efficacy,
B =− 0.05, 95% CI =− 0.51, 0.41, β=− 0.01, ΔR2o0.001, barrier
self-efficacy, B = 0.17, 95% CI =− 0.47, 0.81, β= 0.05, ΔR2o0.01
and action planning B= 0.09, 95% CI =− 0.59, 0.76, β= 0.02,
ΔR2o0.001 (see Table 3 for Block 1 results).
Given these non-significant results, we also explored (post hoc)

possible changes in these scores from baseline to 1-week
post-intervention and baseline to 1-month post-intervention with
paired sample t-tests, regardless of condition. Significant time
effects were found for task self-efficacy. Participants reported a
decrease in confidence to engage in MVPA from baseline to
1-week post-intervention, Mbaseline = 4.28 (s.d. = 1.89), M1-week = 4.07
(s.d. = 1.83), t(76) =− 2.18, P= 0.03, Cohen’s d= 0.11, and 1-month
post-intervention, M1-month = 3.81 (s.d. = 1.79), t(76) =− 3.86,
Po0.001, Cohen’s d= 0.26. No other significant changes were
found, − 1.45o t(76)o1.24, p40.05, − 0.17odo0.14.

MVPA behaviour. After controlling for baseline MVPA behaviour,
ORbaseline MVPA = 30.44, 95% CI = 8.27, 112.8, participants in the

toolkit condition were 3.54 (95% CI = 0.95, 13.17) times more likely
to participate in at least one bout of 20 min of MVPA behaviour at
1-week post-intervention compared with the guidelines condition.
The lower confidence interval, although close to 1, does cross 1
and the confidence interval is relatively wide. Accordingly, the
effect is tenuous and may or may not be replicated in a similar
study. One month following the intervention, participants in the
toolkit condition were 1.82 times (95% CI = 0.58, 5.71) more likely
to engage in at least 20 min of MVPA in the past week compared
to participants in the guidelines condition. Given the lower
confidence interval is under and relatively far from 1, the
likelihood of replicating this odds ratio is low. No changes were
found in the number of participants who engaged in at least
20 min of MVPA over the past week from baseline to 1-month
post-intervention for the guidelines, Q(2) = 0.55, P= 0.76, and
toolkit Q(2) = 1.00 P= 0.61, conditions.
In the logistic regression analysis, condition was not a

significant predictor for meeting the PAG-SCI at either 1-week
(OR= 0.74, 95% CI = 0.15, 3.73), or 1-month (OR = 1.42, 95%
CI = 0.37, 5.41) post-intervention, when controlling for baseline
MVPA behaviour (OR = 10.38, 95% CI = 2.05, 52.58 and OR= 8.87,
95% CI = 2.02, 39.03, respectively). No changes were found in the
number of participants meeting the PAG-SCI from baseline to
1-month post-intervention for the toolkit, Q(2) = 1.56, P= 0.46,
or guidelines, Q(2) = 0.33, P= 0.85, conditions.

DISCUSSION
This study examined the immediate and longer-term effects of
online exposure to two physical activity resources—the SCI Get Fit
Toolkit and the PAG-SCI information sheet—on intentions
(primary outcome) and other targeted social cognitions and
MVPA behaviour (secondary outcomes) within a sample of
inactive Canadian adults living with SCI. Contrary to our primary
and secondary hypotheses, no condition effects were found
(either immediate or longer-term) on any of the five social
cognitions that are targeted within the SCI Get Fit Toolkit. Although
our power analysis was based on previous research demonstrating
a large-sized effect for brief health information messages on MVPA
intentions in inactive adults with SCI,11 we were not able to
replicate such large-sized effects for any of the five targeted social
cognitive variables in the toolkit. Posthoc analyses demonstrated
small, yet significant, improvements across both conditions for
outcome expectancies, along with small, non-significant improve-
ments in intentions and barrier self-efficacy, suggesting that the
content from both resources had elicited positive perceptions
related to these constructs. However, unexpected small, yet
significant decreases were reported from baseline to 1-week and

Table 3. Means, s.d. and multiple regressions models for the social cognitive variables across the four time periods

Variables Baseline
(M, s.d.)

24-hours
post (M, s.d.)

1-week post
(M, s.d.)

1-month
post (M, s.d.)

Block 1: Baseline B (95% CI) [adjR
2]

24-hour Model 1-week Model 1-month Model

Action planning E 3.02 (2.27) – 2.99 (2.15) 3.18 (2.29) – .77 (0.63, 0.91) [0.62] .78 (0.62, 0.94) [0.56]
C 2.79 (1.91) – 3.21 (1.97) 2.08 (2.11)

Intentions E 4.10 (2.03) 4.37 (1.86) 3.99 (2.16) 3.68 (2.24) 0.66 (50, 0.82) [0.48] 0.70 (0.53, 0.86) [0.49] 0.65 (0.44, 0.87) [0.33]
C 4.41 (1.58) 4.74 (1.58) 4.35 (1.39) 4.24 (1.90)

Task self-efficacy E 4.06 (2.04) 3.84 (1.73) 3.93 (2.01) 3.66 (1.95) 0.74 (0.62, 0.87) [0.65] 0.87 (0.77, 0.97) [0.80] 0.79 (0.(0.67, 0.91) [0.84]
C 4.55 (1.68) 4.55 (1.67) 4.23 (1.61) 4.00 (1.59)

Barrier self-efficacy E 3.97 (1.54) 4.18 (1.83) 3.80 (1.73) 3.86 (1.69) 0.78 (0.61, 0.98) [0.49] 0.64 (0.45, 0.83) [0.37] 0.71 (0.49, 0.92) [0.36]
C 4.24 (1.44) 4.60 (1.49) 4.35 (1.31) 4.21 (1.80)

Outcome expectancies E 5.13 (1.26) 5.30 (0.99) – – 0.40 (0.24, 0.55) [0.25] – –
C 5.19 (1.18) 5.67 (0.91) – –

Abbreviations: B, unstandardized coefficient; E, SCI Get Fit Toolkit (toolkit) condition; C, SCI Physical Activity Guideline (guidelines) condition; CI, confidence
interval; s.d., standard deviation; adjR

2, adjusted variance. Block 2 results are presented in the Results section. *Po0.05.
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1-month following the single exposure to either resource on
participants’ task self-efficacy. Similar decreases have been
reported in earlier MVPA and SCI intervention studies,8,13

illustrating the optimism that many novice SCI exercisers have
for adopting a physically active lifestyle.
Those who read the toolkit also had a greater likelihood of

engaging in at least one bout of 20 min of MVPA at 1-week post-
intervention. However, the wide range of the confidence intervals
places high uncertainty in the replication of this result in future
studies. Furthermore, no condition effects were found when
comparing whether participants met or did not meet the PAG-SCI.
Given that both resources included the PAG-SCI, the additional
content of the toolkit may explain some of the positive MVPA
results. However, these results are tenuous as no condition
differences were found for the targeted social cognitions, and
participants spent very little time reading and considering the
content of either resource, especially the toolkit. On the basis of
our analyses and the observation that participants did not fully
engage with the two resources, no firm conclusions can be made
regarding the effects of the SCI Get Fit Toolkit itself on MVPA
behaviour in comparison to the PAG-SCI information sheet.
The most likely explanation for these null findings on the social

cognitions and MVPA behaviour outcomes is the intervention’s
mode of delivery. We chose to use an online method for the
current informational intervention given that over 60% of adults
with SCI report using the Internet,20 as well as the increased use of
this medium within the SCI community and other disability
groups, for the delivery of health-based information.21,22 Despite
our strong rationale for using an online delivery mode, this may
have been the greatest limitation of our study. While all
participants were sent a link to their assigned resource and
explicit instructions to read over the online resource in detail, the
participants in the toolkit condition spent little time thoroughly
reading over the four-page toolkit. This was evident through the
manipulation check finding that only 37% of participants correctly
answered the question, ‘What are three tactics mentioned in the
SCI Get Fit Toolkit for staying focused on your action plan and
maintaining regular physical activity?’ (a section that was
emphasized on the third page of the toolkit). Furthermore, we
only found a 2.5-min difference between the two conditions on
the time spent to complete the 24-hour post-baseline session (the
assessment period when the intervention was delivered). While
participants assigned to read the toolkit took longer to complete
this assessment than those assigned to read the PAG-SCI
information sheet, this additional time would likely not have
been sufficient to effectively read and process all of the content
provided in the four pages of the toolkit (versus the one-page
PAG-SCI information sheet). This low engagement with the toolkit
resource can be compared with other internet-delivered interven-
tions, such as a 9-week online physical activity behaviour change
program where cancer survivors had, on average, a 26%
completion rate of the weekly modules.23 These finding under-
score a clear need to establish effective methods to deliver
physical activity messages before we can determine optimal
message content.
An alternative speculation of these null findings may be due to

our research methodology wherein our participants were required
to read their assigned resources in one sitting. We intended to
simulate a situation where a participant would read a paper copy
of either the SCI Get Fit Toolkit or the PAG-SCI information sheet
once. Thus, participants were exposed to a static and time-
dependent version of these two physical activity resources.
Different outcomes may have emerged if participants were
provided with a longer period of time to read over their assigned
resource to fully understand and appreciate the information
and/or a more dynamic and interactive versions of these resources
was made available. Further research is warranted into examining
the effects of multiple exposure times as well as the extent to

which participants engage and process the materials on their
social cognitions and MVPA behaviour.
Although a lack of adequate exposure to the two resources is a

critical element underpinning our study findings, other explana-
tions should be considered. For example, other confounding
factors such as the discrepancy in the length of the two resources
(and not the presence/absence of theoretical content), the
possibility of group contamination given that the guidelines
condition may have accessed the SCI Get Fit Toolkit before and/or
during the conduction of this study, or non-equivalent group
allocation due to the use of a single randomization method.
Moreover, the ‘how’ information that was provided within the
PAG-SCI information sheet (for example, how-hard, how-often)
may have been enough information to influence some of the
social cognitions that were assessed or prevented larger declines
than what may have been exhibited if participants in the
guidelines condition were not provided with any information.
This may be a possible explanation as to why no between-
condition differences were found on the targeted theoretical
constructs.
The null finding for action planning was particularly surprising

given the focus within the SCI Get Fit Toolkit on this self-regulatory
strategy. Action plans entail the formation of several specific and
detailed components (for example, where one will be active, the
types [what] of activities one will engage in24); the more detailed
(and therefore assumed better quality) an action plan is, the
more strongly it is related to physical activity behaviour.25 The
instrument we used to assess action planning asked participants
to self-report on the extent to which their action plans
incorporated the four components of action planning; participants
were not required to provide their actual action plans, nor was
there any space provided within the toolkit for individuals to
create their own action plans. Therefore, there is no way to
determine if action plans were actually created and whether the
quality of the action plans of participants who received the SCI Get
Fit Toolkit differed from those participants who read the PAG-SCI
information sheet. Recent studies focusing on action planning
behaviour have demonstrated that rates of forming action plans
are low when individuals are exposed to a single message/
exposure,26 as was the case in this study. This limitation should
be addressed in future research given the importance of
action planning to increase MVPA behaviour within the SCI
population,7,13 and consequently, the emphasis of this behaviour
change technique within the SCI Get Fit Toolkit.12

In terms of practical implications, our findings highlight the
challenges associated with the use of online resources for sharing
information with clients. In the current study, participants had
limited (a single exposure) access to the online physical activity
resources. In hindsight, this delivery method may not accurately
simulate the intended use of the SCI Get Fit Toolkit. However, the
online method did provide us with an opportunity to reach a
larger number of participants (English- and French-speaking) than
alternative, more labour-and cost-intensive methods such as face-
to-face meetings. When using the SCI Get Fit Toolkit to promote
physical activity, we recommend practitioners consider reviewing
the information presented within the resource in detail with their
clients. Furthermore, practitioners should encourage multiple use
of the resource given that a single exposure is not associated with
large changes in MVPA social cognitions and behaviour.

CONCLUSIONS
Due largely to limitations of our online information delivery
method, no firm conclusions can be made regarding the efficacy
of the SCI Get Fit Toolkit in comparison to PAG-SCI information
sheet on the targeted social cognitions and MVPA behaviour of
adults with SCI who are currently not meeting the PAG-SCI. Future
intervention research which utilizes ways to evaluate the intended
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use of this resource (that is, unlimited access), in combination
with other resources, is warranted to provide a more effective
evaluation of this evidence and theory-based physical activity
resource for the SCI population using a block randomization
method to keep groups equal.27
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