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Abstract
Background: The McMaster Optimal Aging Portal (the Portal) was launched in 2014 as a knowledge translation (KT) tool to
increase access to evidence-based health information.
Objective: The purpose of this study was to understand if and how dissemination of mobility information through the Portal
impacts physical activity (PA) in older adults.
Methods: In this randomized controlled trial, participants (n=510) were assigned to a 12-week mobility-focused KT intervention
or self-serve control group. The intervention included weekly email alerts and a study-specific social media hashtag linking to
mobility-focused Portal materials. The control group was able to access the Portal on their own but did not receive targeted KT
strategies. Participants completed questionnaires (including the Rapid Assessment of Physical Activity to quantify PA) at baseline,
end of the study, and 3-month follow-up.
Results: Participants were predominantly female (430/510, 84.3%), mean age 64.7 years, with no baseline differences between
groups. Over half (277/510, 54.3%) of the participants were classified as “active” at baseline. There was no significant
between-group difference in the PA category. Overall, both groups increased their PA with improvements maintained at 3-month
follow-up (P<.001). In planned subgroup analyses, the KT intervention had a significant effect for those with poor or fair baseline
self-rated health (P=.03).
Conclusions: No differences were found between those who received the targeted intervention and a control group with self-serve
access to the Portal, except in subgroups with low self-rated health. Both groups did report increases in PA that were sustained
beyond participation in a research study. Findings suggest that different KT strategies may be needed for different types of users,
with more intense interventions being most impactful for certain groups (ie, those with lower self-rated health).
Trial Registration: ClinicalTrials.gov NCT02947230; https://clinicaltrials.gov/ct2/show/NCT02947230
(J Med Internet Res 2020;22(2):e15125) doi: 10.2196/15125
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Introduction
Physically active lifestyles are important for healthy aging,
enhancing physical mobility and independence, and reducing
https://www.jmir.org/2020/2/e15125
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risk for many chronic diseases [1,2]. Despite physical activity
(PA) guidelines, 94% of Canadians older than 60 years are
sedentary for more than 8 hours per day [3], and more than a
third of Canadians aged 65 years or older report a mobility
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disability [4]. Mobility disability is characterized by frequent
transitions between states of mobility independence and mobility
limitation (disability) [5]. This can include a decline in the
frequency of performing certain activities or a modification in
the way one performs certain activities, and it is often indicative
of poor overall health status [6]. Although declines in indicators
of mobility, such as slowing of walking speed (gait speed), is
seen with normal aging, such changes predict both survival [7,8]
and independence [9].
Increasingly, many people turn to the internet and social media
as a source of health information [10-14]. Unfortunately, much
of the Web-based health information available is not based on
scientific evidence and, therefore, is unlikely to produce the
intended health benefits [15,16]. Members of the public may
not have the knowledge, skills, or time to sift through and
identify credible messages [17-19] and, thus, may be acting on
recommendations, which are unlikely to improve their health.
Evidence from recent systematic reviews suggests that websites
and social media have the potential to improve health behaviors,
self-efficacy, and health outcomes in older adults [20], and
social media interventions may positively impact health
outcomes [21]. However, it is not known if access to
high-quality information about maintaining and improving
physical mobility results in lifestyle behavior change in older
adults.
The McMaster Optimal Aging Portal (the Portal) was launched
in English in 2014, and in French in 2017, as a knowledge
translation (KT) tool to increase public access to trustworthy
health information [22-26]. KT has been defined as “a dynamic
and iterative process that includes synthesis, dissemination,
exchange and ethically sound application of knowledge to
improve the health of Canadians, provide more effective health
services and products and strengthen the health care system”
[27]. The Portal helps readers to access synthesized
evidence-based resources, identify trustworthy messages, and
understand scientific findings. Topics related to mobility are of
interest to users: the categories “arthritis and joint conditions”
and “exercise” are consistently in the monthly top 10
most-accessed lists. On the basis of the monitoring of website
and email subscription analytics, users are engaging with the
Portal; now we want to know if easy-to-understand,
evidence-based messages change what people know and do to
stay healthy and mobile.
The purpose of this study was to understand if and how the KT
strategies used to disseminate information relevant to increasing
PA and maintaining and improving mobility via the Portal
impacts knowledge, behavioral intentions, and health among
middle-aged and older Canadian adults.

Methods
Study Design
This 2-arm, parallel-group randomized controlled trial (RCT)
was conducted to explore the effect of KT strategies for
disseminating research evidence on maintaining or improving
mobility to a control group who used the Portal in its existing
format (self-serve control group). The study protocol was
https://www.jmir.org/2020/2/e15125
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registered before study launch (NCT02947230), and no changes
were made after trial registration.

Participants
Eligible participants were adults aged 40 years or older who
could read and understand English. No other eligibility criteria
were applied. Participants were recruited from March to April
2017 through the Portal’s home page, weekly email alerts, and
social media and online through a variety of organizations whose
members are primarily middle-aged and older adults (eg, Retired
Teachers of Ontario). Interested participants were directed to a
study-specific website where they were given more information
about the study, registered for the study, and completed the
baseline questionnaire package. All procedures were reviewed
and approved by the Hamilton Integrated Research Ethics Board
(ID: 2444), and all participants provided informed consent.

Study Procedures
Participants were stratified by previous Portal use and age group
(<65 years or ≥65 years) and randomized in a 1:1 ratio to the
KT intervention or self-serve control group. Randomization
was conducted using a random numbers table in excel by a
statistician not involved with any other aspects of the study.
Randomization was completed after collection of all baseline
data; thus, group allocation was fully concealed from both
participants and study staff.
During the 12-week KT intervention, participants in the
intervention group were invited to access the Portal, particularly
the “Mobility and Physical Function” browse page, and received
mobility-focused weekly email alerts including blog posts (short
summaries of scientific evidence in a narrative format), evidence
summaries (description of findings from a high-quality
systematic review in lay language), and Web-resource ratings
(appraisal of third-party Web-based resources) relevant to PA
and physical mobility. These emails mirrored the format of the
Portal’s regular weekly email subscription service, which
disseminates the latest research evidence related to healthy aging
to subscribers. Intervention group participants were also invited
to follow a study-specific hashtag (#Move4Age) on Twitter and
Facebook. Due to the publicly available nature of the Portal,
control group participants were able to access the Portal in a
“self-serve” fashion throughout the study period (including
registering for regular Portal email alerts) but did not receive
targeted KT strategies. Neither participants nor study
investigators were blinded to group assignment.

Outcome Measures
Quantitative data were collected from both groups via
Web-administered questionnaires at baseline, at the end of the
12-week intervention (July 2017), and 3 months post
intervention (October 2017). The primary outcome was change
in self-reported PA, which was measured using the Rapid
Assessment of Physical Activity (RAPA) [28]. The RAPA is a
9-item self-report scale that quantifies an individual’s level of
aerobic activity into 5 categories through the RAPA1 subscale
(sedentary, underactive, underactive with regular or light
activities, underactive with regular activity, and active). It can
also be used to classify individuals as meeting PA guidelines
using the RAPA1 and RAPA2 subscales. Designed specifically
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for older adults, it has been shown to have similar or better
sensitivity as well as positive and negative predictive value for
meeting guidelines than the Behavioral Risk Factor Surveillance
System PA questionnaire, and the Patient-centered Assessment
and Counseling for Exercise questionnaire [28]. Secondary
outcomes included level of mobility limitation, measured using
the validated Manty Preclinical Mobility Disability Scale [29];
self-rated health, measured using a 5-point Likert scale, which
has been found to be a reliable and valid assessment of health
in the general population [30] and older adults [31]; and
electronic health (eHealth) literacy, measured using the validated
eHealth Literacy Scale [32]. We also assessed individuals’
knowledge of recommendations for maintaining and improving
physical mobility, beliefs and attitudes toward the role of
lifestyle behaviors in preventing mobility limitations, and
intentions to follow published recommendations in line with
the Theory of Planned Behavior [33]. Demographic data were
collected including age, gender, education, diagnosis of chronic
conditions, and previous use of the Portal. At the end of the
study and 3 months post intervention, we collected information
on participant satisfaction and use of each of the KT strategies.
A qualitative process study to explore the findings from the
RCT in greater depth was also conducted, with findings
published elsewhere [34].

Data Analysis
All statistical analyses were completed in SAS 9.4 (SAS Institute
Inc). Baseline demographic data are summarized as mean and
SD or frequency and percentage where appropriate. Independent
samples t tests and chi-square tests were used to compare
baseline characteristics between groups as well as KT strategy
use and satisfaction at the end of the study and follow-up.
Changes in outcome measures from baseline to the end of the
study and postintervention follow-up were analyzed in an
intention-to-treat fashion using a 2-way mixed effects
generalized mixed model, with the interaction of intervention
group by time as the main feature of interest. Participants with
missing data at the end of the study or follow-up were retained
in the statistical models. Subgroup analyses were planned a
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priori to examine potential interactions between variables of
interest (previous Portal use, engagement with Portal content,
and baseline self-rated health) and intervention effects, with
significance set at an alpha of .05.
Using a conservative estimate of a small effect size on the RAPA
(0.17, from a previous 6-week intervention conducted in older
adults [35]), with a power of .80 and alpha of .05, we required
a total of 388 participants in the study [36]. To account for 30%
loss to follow-up, as is common in distance-based interventions,
we aimed to recruit a total of 504 participants.

Results
Participant flow through the study is displayed in Figure 1. Of
the 523 individuals who responded to our call for participants,
510 provided informed consent and completed baseline
questionnaires and were randomized to the intervention group
(n=256) or control group (n=254). Participant characteristics
are displayed in Table 1. The mean age of the participants was
64.7 years, with the majority female (430/510, 84.3%),
well-educated (474/510, 92.9% had completed postsecondary
education), and living in urban settings (422/510, 82.7%). There
were no baseline differences between groups, with the exception
of the proportion of participants who reported a fall in the last
6 months (41/256, 16.0% vs 62/254, 24.4% in the intervention
vs control group; P=.02). There were no differences in the
number of falls or the proportion of participants who visited a
health care provider because of a fall.
There was no difference between the intervention and control
groups in the number of participants lost to follow-up.
Participants who did not complete the end-of-study (17.6%) or
follow-up (31.6%) questionnaires were more likely to have
never used the Portal, be employed full time, and live in rural
locations than those who completed the study. There were no
other differences in participant characteristics or baseline values
for study outcomes between those who did and did not complete
questionnaires at all 3 time points (data not shown). No adverse
events were reported by participants during the study period.
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Figure 1. Participant flow through the study.
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Table 1. Participant characteristics.
Variables

Total (N=510)

Intervention (n=256)

Control (n=254)

Age, mean (SD)

64.7 (8.3)

64.7 (8.5)

64.6 (8.2)

Male

80 (15.7)

38 (14.8)

42 (16.5)

Female

430 (84.3)

218 (85.2)

212 (83.5)

High school diploma or less

36 (7.1)

18 (7.0)

18 (7.1)

College diploma

111 (22.0)

58 (23.1)

53 (20.9)

Bachelor’s degree

217 (43.1)

104 (41.4)

113 (44.7)

Postgraduate degree

140 (27.8)

71 (28.3)

69 (27.3)

Retired

304 (59.7)

157 (61.6)

147 (57.9)

Full-time employment

121 (23.8)

60 (23.5)

61 (24.0)

Part-time employment

65 (12.8)

28 (11.0)

37 (14.6)

Long-term disability

6 (1.2)

1 (0.4)

5 (2.0)

Other

13 (2.6)

9 (3.5)

4 (1.6)

Urban

422 (82.7)

209 (81.6)

213 (83.9)

Rural

74 (14.5)

41 (16.0)

33 (13.0)

Not reported

14 (2.7)

6 (2.3)

8 (3.1)

Self-rated health “Excellent” or “Very Good,” n (%)

303 (59.4)

144 (56.3)

159 (62.6)

Chronic disease, n (%)

283 (55.7)

141 (55.3)

142 (56.1)

Drinks alcohol, n (%)

414 (82.0)

211 (83.4)

203 (80.6)

5.3 (5.0)

4.9 (4.3)

5.6 (5.6)

103 (20.2)

41 (16.0)

62 (24.4)

Number of falls, mean (SD)

1.6 (1.2)

1.4 (0.9)

1.7 (1.3)

Visited a health care provider because of fall, n (%)

35 (33.3)

15 (36.6)

20 (31.2)

Never used

172 (33.8)

87 (34.0)

85 (33.6)

Regular user

153 (30.1)

76 (29.7)

77 (30.4)

Used occasionally

184 (36.1)

93 (36.3)

91 (36.0)

220 (43.1)

118 (46.1)

102 (40.2)

Gender, n (%)

Education, n (%)

Employment status, n (%)

Geography, n (%)

Drinks per week, mean (SD)
Fall in the last 6 months, n (%)

Previous Portal use, n (%)

Sought information about improving mobility from a health care provider or other
source in the last year, n (%)

Changes in PA are listed in Table 2. There were no significant
between-group differences at the end of the study (P=.09) or
follow-up (P=.07). Both groups were more likely to be
categorized in a higher PA level using the RAPA at the end of
the study or baseline (intervention: odds ratio [OR] 3.35, 95%
CI 2.04-5.49; control: OR 1.86, 95% CI 1.14-3.03), with
improvements sustained at follow-up compared to baseline (OR
3.27, 95% CI 1.96-5.47; control: OR 1.67, 95% CI 1.01-2.77).
There were no between- or within-group differences in the
proportion of participants classified as meeting Canada’s PA
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guidelines at either time point. The proportion of participants
that reported they self-monitored PA was higher at the end of
the study compared to baseline (intervention: OR 3.56, 95% CI
2.06-6.18; control: OR 3.05, 95% CI 1.76-5.27) and follow-up
compared to baseline (intervention: OR 3.33, 95% CI 1.89-5.87;
control: OR 2.04, 95% CI 1.17-3.55), but there were no
differences observed between the intervention and control
groups. A similar pattern was observed for the level of mobility
disability using the Manty Preclinical Mobility Disability Scale
(Table 2).
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Table 2. Quantitative outcomes at baseline, end of the study, and follow-up among intervention and control participants.
Variable

Baseline
Intervention

End of the study
Control

Intervention

Follow-up
Control

Rapid Assessment of Physical Activity, % (95% CI)

Control

.09

P valuea
.07

Active

53.9 (47.4-60.4) 58.8 (52.8-64.8) 66.5 (61.6-71.5) 65.0 (59.9-70.2)

66.3 (61.2-71.5) 64.0 (58.5-69.6)

Underactive
regular

25.6 (21.2-30.0) 23.6 (19.5-27.8) 21.2 (18.2-24.1) 21.6 (18.3-24.8)

21.2 (18.2-24.3) 21.9 (18.4-25.3)

Underactive
light

15.5 (12.6-18.5) 13.5 (10.4-16.6) 9.5 (6.4-12.6)

10.3 (7.2-13.5)

9.6 (6.5-12.8)

10.9 (7.6-14.2)

Underactive

3.5 (2.2-4.8)

3.0 (2.0-4.0)

2.2 (1.4-3.0)

2.3 (1.5-3.2)

2.2 (1.4-3.1)

2.5 (1.6-3.3)

Sedentary

1.5 (0.4-2.5)

1.1 (0.2-1.9)

0.6 (0.1-1.1)

0.7 (0.1-1.3)

0.6 (0.1-1.2)

0.7 (0.1-1.4)

Meets PAb guidelines, % (95% CI)

27.4 (24.8-30.0) 28.4 (25.7-31.2) 30.8 (27.2-34.5) 32.0 (27.9-36.0) .94

31.5 (27.4-35.5) 32.5 (28.0-36.9) .88

Self-monitors PA,
% (95% CI)

47.4 (40.9-53.8) 54.0 (47.6-60.4) 64.3 (58.0-70.6) 68.0 (62.2-73.9) .69

63.5 (56.9-70.1) 63.3 (56.8-69.9) .22

Manty Preclinical Mobility Disability Scale, % (95% CI)

a

P valuea Intervention

.59

.19

No limitation

60.2 (52.9-67.5) 53.1 (44.4-61.9) 68.0 (64.0-72.0) 65.3 (59.9-70.8)

66.5 (61.5-71.4) 65.7 (60.3-71.1)

Preclinical
disability

7.8 (4.1-11.4)

4.6 (1.8-7.5)

Minor limitation

22.9 (18.5-27.3) 23.5 (17.1-29.9) 22.6 (21.0-24.3) 22.8 (20.1-25.4)

22.7 (20.5-24.9) 22.8 (20.3-25.2)

Major limitation

9.2 (5.2-13.1)

12.7 (7.3-18.1)

5.5 (3.4-.5)

6.7 (3.7-9.7)

6.2 (3.6-8.7)

6.5 (3.6-9.5)

Self-rated health,
mean (SD)

2.6 (0.1)

2.7 (0.1)

2.7 (0.1)

2.8 (0.1)

.82

2.8 (0.1)

2.7 (0.1)

.65

Beliefs/attitudes,
mean (SD)

13.3 (0.2)

13.6 (0.2)

13.9 (0.2)

13.6 (0.2)

.02

13.6 (0.2)

13.6 (0.2)

.22

Intentions, mean
(SD)

5.7 (0.6)

5.8 (0.6)

5.6 (0.6)

5.5 (0.6)

.04

5.6 (0.6)

5.5 (0.6)

.08

10.7 (7.4-14.0)

3.9 (1.5-6.3)

5.2 (2.1-8.2)

5.0 (2.0-8.1)

P value from generalized mixed model, group × time interaction at respective time points.

b

PA: physical activity.

There was a significant between-group difference in participants’
attitudes toward mobility-related health behaviors at the end of
the study (P=.02) but not at follow-up. Participant’s intentions
to participate in mobility-related health behaviors declined
slightly among participants in both groups, with a significantly
greater decline in the control group (P=.04). There were no
significant differences in intentions at follow-up. There were
no significant between- or within-group differences for self-rated
health or total knowledge score (data not shown).
As part of our planned subgroup analyses, a significant
between-group difference was found at both the end of the study
(P=.04) and follow-up (P=.02) for level of PA in participants
with low self-rated health at baseline. No intervention effect
was observed in participants with moderate-high self-rated
health. There were no significant differences when the study
sample was stratified by previous Portal use (data not shown).
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At the end of the intervention period, participants in the
intervention group were more likely to report that the Portal
influenced their PA behaviors, and that Portal information
influenced their decisions more often (3.42 vs 2.73 out of 7;
Table 3). There was no difference between groups in the impact
of the Portal on monitoring mobility or the proportion of
participants who sought information about maintaining or
improving mobility from a health care provider or other sources.
The majority of participants in both groups reported receiving
weekly email alerts from the Portal, with no difference between
groups. Approximately one-third of the participants visited the
Portal browse page, and 19.5% and 6.1% of participants reported
using Facebook or Twitter to access Portal-related materials,
respectively. No adverse or unintended events were reported
by participants during or after the study period.
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Table 3. Participant satisfaction and Portal use at the end of the study and follow-up.
Participant satisfaction and Portal use

Intervention

Control

P value

140 (68.0)b

112 (54.5)c

<.01

3.43 (2.06)b

2.73 (1.90)c

<.001

108 (52.4)b

99 (48.4 )c

.46

2.91 (2.12)b

2.53 (1.90)c

.06

Sought information about mobility from a health care provider, n (%)

55 (26.8)b

69 (32.9)c

.22

Sought information about mobility from other sources, n (%)

47 (22.9)b

52 (24.9)c

.72

Received weekly email alerts from the Portal, n (%)

198 (94.7)b

193 (89.4)c

.06

Accessed the Portal via Twitter, n (%)

16 (7.7)b

10 (4.6)c

.27

Accessed the Portal via Facebook, n (%)

41 (19.6)b

42 (19.4)c

.99

Used the “Mobility & Physical Function” browse page, n (%)

72 (34.4)b

64 (29.6)c

.34

95 (52.5)d

94 (50.0)e

.71

3.52 (1.68)d

3.22 (1.69)e

.16

How often did information influence a decision about PA?, mean (SD)f

3.89 (1.59)d

3.43 (1.73)e

.04

How often did the information influence a decision about mobility?, mean (SD)f

3.86 (1.74)d

3.46 (1.79)e

.08

Used the Portal to look for information related to other topics, n (%)

89 (49.2)d

113 (59.9)e

<.05

3.61 (1.49)d

3.39 (1.46)e

.27

Continued to receive weekly email alerts from the Portal, n (%)

143 (83.1)d

161 (87.5)e

.31

Continued to access the Portal via Twitter, n (%)

14 (10.9)d

17 (13.1)e

.72

Continued to access the Portal via Facebook, n (%)

49 (33.6)d

34 (23.6)e

.08

Continued to use the “Mobility & Physical Function” browse page, n (%)

44 (28.6)d

56 (34.4)e

.32

Throughout the 12-week intervention period
Portal information influenced a decision about PAa, n (%)
How often?, mean (SD)f
Portal information influenced a decision about monitoring mobility, n (%)
How often?, mean (SD)f

3 months postintervention follow-up
Used the Portal to look for information related to mobility, n (%)
How often?, mean (SD)f

How often?, mean (SD)f

a

PA: physical activity.

b

n=211.

c

n=209.

d

n=181.

e

n=188.

f

Numerical questions answered on a scale of 1 (not often) to 7 (very often).

In the 3 months following the intervention period, half of the
participants in both groups reported using the Portal to look for
mobility-related information, with no differences observed
between groups. Participants in the intervention group were
more likely to report that the Portal had influenced a decision
about PA in the last 3 months (3.89 vs 3.43 out of 7; P=.04),
whereas the control group was more likely to use the Portal to
seek out information on other topics (59.9% vs 49.2%; P<.05).
There were no differences between groups in the percentage of
participants who continued to receive email alerts or access the
Portal through Twitter, Facebook, or the browse page following
completion of the study (Table 3).
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Discussion
This study is the first to evaluate the impact of dissemination
of evidence-based information about mobility and PA through
the Portal on PA and mobility outcomes. Participants in both
the targeted KT intervention and self-serve control group
reported increased PA after the 12-week intervention, with
benefits maintained at 3-month follow-up; however, no
significant between-group differences were observed. The lack
of difference between groups is not surprising given the high
degree of engagement with Portal materials reported by both
groups; 89.4% of control group participants reported signing
up for the Portal’s general weekly email alerts. Although
engagement was lower for social media and Portal browsing,
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there were no significant differences between the targeted
intervention group and control group. Although our KT
intervention did focus specifically on topics related to PA and
mobility, these topics are among the most common on the Portal
itself, and it is likely that the control group was exposed to
similar information during the study and poststudy period. Due
to the nature of the Portal as an already existing Web-based
resource, we were unable to include a true control group in our
study. Thus, contamination across the control group may
contribute to the lack of significant differences between study
groups.
In planned subgroup analyses, we found a significant effect of
the intervention in individuals who had low self-rated health at
baseline. There are several potential explanations for this
finding. It is possible that those with lower self-rated health
benefited more from the targeted aspects of the KT intervention
and specific content chosen. This suggests that certain subgroups
may benefit from different or more tailored KT strategies (eg,
medium of message delivery, including behavioral feedback),
potentially in line with the barriers to PA that they face. This
should be explored in future studies. Given that our study sample
was relatively healthy and active at baseline, the small amount
of change seen over time may be the result of a ceiling effect;
perhaps those with low self-rated health had the greatest
potential for change.
A number of behavior change theories suggest that provision
of information alone is inadequate to result in long-term
behavior change of a sufficient magnitude to affect long-term
health outcomes [37]. On the basis of the Theory of Planned
Behavior [33], attitudes toward PA and intentions to engage in
activity are predictors of PA behavior. In this study, participants’
attitudes toward activity and intentions to engage in PA were
significantly different between groups at the end of the study,
suggesting that the targeted KT intervention had a stronger
effect on these constructs. Portal materials are designed to have
actionable messages within content and are specifically targeted
at middle-aged and older adults. We hypothesized that this
targeting would act on normative and control beliefs of
participants, but further tailoring of messaging (eg,
dissemination of content specific to participant characteristics
or baseline knowledge or preferences) may be necessary to elicit
greater behavior change. In a recent study, inner-city minority
participants with type 2 diabetes were randomly assigned to an
intervention delivered through a Web-based portal, which
included self-management modules, health education, and social
networking. Importantly, this intervention also included
interaction with a telehealth nurse. At the end of the study,
participants in the intervention group showed greater knowledge
of diabetes and diabetes management, greater self-rated physical
and mental health, greater weight loss, and improved diabetes
control, although results should be interpreted with caution
because of the large loss to follow-up observed in both groups
[38]. These findings do, however, support our hypothesis that
further tailoring and interaction with participants may increase
the effectiveness of our intervention.
Although we did observe a significant within-group difference
in PA throughout the study period, the absolute magnitude of
the change may be considered small or moderate: an additional
https://www.jmir.org/2020/2/e15125
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12.6% of intervention group and 6.2% of control group
participants were classified in the highest PA at the end of the
study compared with baseline. These findings are consistent
with a recent Cochrane review of computer-based weight loss
or weight maintenance interventions, which found that
Web-based interventions were superior to minimal intervention
or control; however, they were not as effective as in-person
interventions [39]. However, given the relative low cost, ease
of delivery using existing Portal materials, and scalability of an
intervention such as this, we believe that the small absolute
change observed in this study has the potential to contribute to
a meaningful difference at a population level.
An important limitation to our study is the reliance on self-report
data for PA and mobility disability. Although we used a
previously developed and validated tool, it is known that
individuals tend to self-report higher levels of PA [40]. Due to
the lack of blinding of study participants, it is possible that the
intervention group had a higher degree of self-report bias;
however, given the high engagement with the Portal materials
in both groups, particularly around PA and mobility-related
content, we believe that any overestimation of PA was similar
between groups. We chose to use a self-report tool from a
feasibility standpoint to be able to include a broad sample of
participants across Canada. Future work could consider low-cost
methods such as smartphone tracking to gather some objectively
measured data.
Our study sample was relatively homogenous, consisting of
relatively healthy (59.4% of participants rated their health as
“Excellent” or “Very Good” at baseline), well-educated,
urban-dwelling adults. Demographics of our study sample are
similar to those of general Portal users previously reported by
our study team [22], although our study sample was
approximately 5 years younger and had a higher proportion of
females. This is not surprising as approximately one-third of
the study participants reported being regular Portal users at
baseline, with another third reporting using the Portal
occasionally. This is consistent with findings from a recent
systematic review, which found that individuals with lower
education as well as racial and ethnic minorities are typically
less likely to use health portals [41]. More work is needed to
understand how to engage these underserved groups, who may
have potentially more to gain from a KT intervention such as
this.
Although the Portal has been successful in engaging citizens
and health care professionals, its use has not yet been evaluated
with respect to changes in knowledge or behaviors. An
understanding of how participants engage with both the Portal
and the KT strategies is essential for ensuring the content and
delivery of information through the Portal, and other health
information websites will be most effective at encouraging
behavior change and ultimately improving health. As highlighted
by Grimshaw et al [42], the current evidence-base to guide the
choice of effective KT strategies aimed at consumers to improve
health outcomes is still incomplete [42]. These study findings
have relevance for both individuals who use Web-based heath
information resources and organizations that develop and
provide it. On the basis of our findings, the KT strategies used
in this study may result in improved intentions and health
J Med Internet Res 2020 | vol. 22 | iss. 2 | e15125 | p. 8
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behaviors in particular subgroups and thus have the potential
to impact a number of health outcomes, including mobility and
functional independence over a longer follow-up period. More
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work is needed to understand which groups may benefit most
from a low-cost, easily scalable intervention such as this.

Acknowledgments
The authors would like to acknowledge Susannah Watson, Rawan Farran, and Rachel Warren for their assistance in completion
of this study. The authors gratefully acknowledge the financial support from Suzanne Labarge via the Labarge Optimal Aging
Initiative. This study was made possible by funding through the Labarge Opportunities Fund. SNS is supported by a postdoctoral
fellowship from the Canadian Institutes of Health Research. The funding bodies had no role in the design of the study, data
collection, analysis, or interpretation.

Authors' Contributions
MD and SNS conceptualized the study with substantive input from JR and JS. SNS analyzed and interpreted the data and drafted
the manuscript. All authors read and approved the final manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
CONSORT-EHEALTH checklist (V1.6.1).
[PDF File (Adobe PDF File), 2359 KB-Multimedia Appendix 1]

References
1.

2.

3.
4.
5.
6.

7.

8.
9.

10.
11.
12.
13.

Hall KS, Cohen HJ, Pieper CF, Fillenbaum GG, Kraus WE, Huffman KM, et al. Physical performance across the adult life
span: correlates with age and physical activity. J Gerontol A Biol Sci Med Sci 2017 Apr 01;72(4):572-578 [FREE Full
text] [doi: 10.1093/gerona/glw120] [Medline: 27356977]
Hirvensalo M, Rantanen T, Heikkinen E. Mobility difficulties and physical activity as predictors of mortality and loss of
independence in the community-living older population. J Am Geriatr Soc 2000 May;48(5):493-498. [doi:
10.1111/j.1532-5415.2000.tb04994.x] [Medline: 10811541]
Copeland JL, Clarke J, Dogra S. Objectively measured and self-reported sedentary time in older Canadians. Prev Med Rep
2015;2:90-95 [FREE Full text] [doi: 10.1016/j.pmedr.2015.01.003] [Medline: 26844055]
Statistics Canada. Ottawa; 2013. Disability in Canada: Initial findings from the Canadian Survey on Disability URL: https:/
/www150.statcan.gc.ca/n1/pub/89-654-x/89-654-x2013002-eng.htm
Patla AE, Shumway-Cook A. Dimensions of mobility: defining the complexity and difficulty associated with community
mobility. J Aging Phys Activ 1999 Jan;7(1):7-19. [doi: 10.1123/japa.7.1.7]
Holmgren M, Lindgren A, de Munter J, Rasmussen F, Ahlström G. Impacts of mobility disability and high and increasing
body mass index on health-related quality of life and participation in society: a population-based cohort study from Sweden.
BMC Public Health 2014 Apr 17;14:381 [FREE Full text] [doi: 10.1186/1471-2458-14-381] [Medline: 24742257]
Hardy SE, Perera S, Roumani YF, Chandler JM, Studenski SA. Improvement in usual gait speed predicts better survival
in older adults. J Am Geriatr Soc 2007 Nov;55(11):1727-1734. [doi: 10.1111/j.1532-5415.2007.01413.x] [Medline:
17916121]
Studenski S, Perera S, Patel K, Rosano C, Faulkner K, Inzitari M, et al. Gait speed and survival in older adults. J Am Med
Assoc 2011 Jan 5;305(1):50-58 [FREE Full text] [doi: 10.1001/jama.2010.1923] [Medline: 21205966]
Abellan van Kan G, Rolland Y, Andrieu S, Bauer J, Beauchet O, Bonnefoy M, et al. Gait speed at usual pace as a predictor
of adverse outcomes in community-dwelling older people an International Academy on Nutrition and Aging (IANA) Task
Force. J Nutr Health Aging 2009 Dec;13(10):881-889. [doi: 10.1007/s12603-009-0246-z] [Medline: 19924348]
Statistics Canada. 2013. Internet use by internet activity, age group, sex, level of education and household income URL:
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=2710001601
Statistics Canada. Ottawa; 2014. Internet use by individuals, by selected frequency of use and age URL: https://www150.
statcan.gc.ca/t1/tbl1/en/tv.action?pid=2210006501
Fox S, Duggan M. Pew Research Center. Washington, DC: Pew & Internet & American Life Project; 2012. Mobile Health
2012 URL: https://www.pewresearch.org/internet/2012/11/08/mobile-health-2012/ [accessed 2019-12-30]
Richardson CG, Hamadani LG, Gotay C. Quantifying Canadians' use of the Internet as a source of information on behavioural
risk factor modifications related to cancer prevention. Chronic Dis Inj Can 2013 Jun;33(3):123-128 [FREE Full text]
[Medline: 23735451]

https://www.jmir.org/2020/2/e15125

XSL• FO
RenderX

J Med Internet Res 2020 | vol. 22 | iss. 2 | e15125 | p. 9
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.
27.
28.
29.

30.
31.
32.
33.
34.

35.
36.

Tennant B, Stellefson M, Dodd V, Chaney B, Chaney D, Paige S, et al. eHealth literacy and Web 2.0 health information
seeking behaviors among baby boomers and older adults. J Med Internet Res 2015;17(3):e70 [FREE Full text] [doi:
10.2196/jmir.3992] [Medline: 25783036]
Moorhead SA, Hazlett DE, Harrison L, Carroll JK, Irwin A, Hoving C. A new dimension of health care: systematic review
of the uses, benefits, and limitations of social media for health communication. J Med Internet Res 2013 Apr 23;15(4):e85
[FREE Full text] [doi: 10.2196/jmir.1933] [Medline: 23615206]
Pandey A, Hasan S, Dubey D, Sarangi S. Smartphone apps as a source of cancer information: changing trends in health
information-seeking behavior. J Cancer Educ 2013 Mar;28(1):138-142. [doi: 10.1007/s13187-012-0446-9] [Medline:
23275239]
Coulter A, Ellins J, Swain D, Clarke A, Heron P, Rasul F. Picker Institute. Picker Institute Europe: Oxford; 2006. Assessing
the quality of information to support people in making decisions about their health and healthcare URL: https://pdfs.
semanticscholar.org/e12b/4ef8b9439746dfb19db803721f61abc425c8.pdf
Eysenbach G, Köhler C. How do consumers search for and appraise health information on the world wide web? Qualitative
study using focus groups, usability tests, and in-depth interviews. Br Med J 2002 Mar 09;324(7337):573-577 [FREE Full
text] [doi: 10.1136/bmj.324.7337.573] [Medline: 11884321]
Silver MP. Patient perspectives on online health information and communication with doctors: a qualitative study of patients
50 years old and over. J Med Internet Res 2015;17(1):e19 [FREE Full text] [doi: 10.2196/jmir.3588] [Medline: 25586865]
Bolle S, van Weert JC, Daams JG, Loos EF, de Haes HC, Smets EM. Online health information tool effectiveness for older
patients: a systematic review of the literature. J Health Commun 2015;20(9):1067-1083. [doi:
10.1080/10810730.2015.1018637] [Medline: 26165846]
Sawesi S, Rashrash M, Phalakornkule K, Carpenter JS, Jones JF. The impact of information technology on patient engagement
and health behavior change: a systematic review of the literature. JMIR Med Inform 2016 Jan 21;4(1):e1 [FREE Full text]
[doi: 10.2196/medinform.4514] [Medline: 26795082]
Neil-Sztramko SE, Farran R, Watson S, Levinson AJ, Lavis JN, Iorio A, et al. If you build it, who will come? A description
of user characteristics and experiences with the McMaster Optimal Aging Portal. Gerontol Geriatr Med
2017;3:2333721417737681 [FREE Full text] [doi: 10.1177/2333721417737681] [Medline: 29152540]
Barbara AM, Dobbins M, Haynes RB, Iorio A, Lavis JN, Raina P, et al. The McMaster Optimal Aging Portal: usability
evaluation of a unique evidence-based health information website. JMIR Hum Factors 2016 May 11;3(1):e14 [FREE Full
text] [doi: 10.2196/humanfactors.4800] [Medline: 27170443]
Barbara AM, Dobbins M, Brian Haynes R, Iorio A, Lavis JN, Raina P, et al. McMaster Optimal Aging Portal: an
evidence-based database for geriatrics-focused health professionals. BMC Res Notes 2017 Jul 11;10(1):271 [FREE Full
text] [doi: 10.1186/s13104-017-2595-8] [Medline: 28693544]
M Barbara A, Dobbins M, Haynes RB, Iorio A, Lavis JN, Levinson AJ. User experiences of the McMaster Optimal Aging
portal's evidence summaries and blog posts: usability study. JMIR Hum Factors 2016 Aug 19;3(2):e22 [FREE Full text]
[doi: 10.2196/humanfactors.6208] [Medline: 27542995]
McMaster Optimal Aging Portal. URL: https://www.mcmasteroptimalaging.org/ [accessed 2019-03-08] [WebCite Cache
ID 76j9hfGCk]
Canadian Institutes of Health Research. 2016 Sep. URL: http://www.cihr-irsc.gc.ca/e/29418.html#5.2
Topolski TD, LoGerfo J, Patrick DL, Williams B, Walwick J, Patrick MB. The Rapid Assessment of Physical Activity
(RAPA) among older adults. Prev Chronic Dis 2006 Oct;3(4):A118 [FREE Full text] [Medline: 16978493]
Mänty M, Heinonen A, Leinonen R, Törmäkangas T, Sakari-Rantala R, Hirvensalo M, et al. Construct and predictive
validity of a self-reported measure of preclinical mobility limitation. Arch Phys Med Rehabil 2007 Sep;88(9):1108-1113.
[doi: 10.1016/j.apmr.2007.06.016] [Medline: 17826454]
Eriksson I, Undén AL, Elofsson S. Self-rated health. Comparisons between three different measures. Results from a
population study. Int J Epidemiol 2001 Apr;30(2):326-333. [doi: 10.1093/ije/30.2.326] [Medline: 11369738]
Cousins SO. Validity and reliability of self-reported health of persons aged 70 and older. Health Care Women Int
1997;18(2):165-174. [doi: 10.1080/07399339709516271] [Medline: 9119792]
Norman CD, Skinner HA. eHEALS: The eHealth Literacy Scale. J Med Internet Res 2006 Nov 14;8(4):e27 [FREE Full
text] [doi: 10.2196/jmir.8.4.e27] [Medline: 17213046]
Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process 1991 Dec;50(2):179-211. [doi:
10.1016/0749-5978(91)90020-t]
Neil-Sztramko SE, Smith-Turchyn J, Richardson J, Dobbins M. A mobility-focused knowledge translation randomized
controlled trial to improve physical activity: process evaluation of the Move4Age study. J Med Internet Res 2019 Jun
20;21(6):e13965 [FREE Full text] [doi: 10.2196/13965] [Medline: 31223121]
Palmer W. Changes in physical activity in community-dwelling older adults associated with the matter of balance volunteer
lay leader model program. Chapel Hill: University of North Carolina at Chapel Hill; 2013.
Hatcher L. A Step-by-Step Approach to Using the SAS System for Factor Analysis and Structural Equation Modeling.
Carey, NC: SAS Institute, Inc; 1994.

https://www.jmir.org/2020/2/e15125

XSL• FO
RenderX

Neil-Sztramko et al

J Med Internet Res 2020 | vol. 22 | iss. 2 | e15125 | p. 10
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
37.
38.
39.

40.
41.

42.

Neil-Sztramko et al

Kelly MP, Barker M. Why is changing health-related behaviour so difficult? Public Health 2016 Jul;136:109-116 [FREE
Full text] [doi: 10.1016/j.puhe.2016.03.030] [Medline: 27184821]
Carter EL, Nunlee-Bland G, Callender C. A patient-centric, provider-assisted diabetes telehealth self-management intervention
for urban minorities. Perspect Health Inf Manag 2011 Jan 01;8:1b [FREE Full text] [Medline: 21307985]
Wieland LS, Falzon L, Sciamanna CN, Trudeau KJ, Brodney S, Schwartz JE, et al. Interactive computer-based interventions
for weight loss or weight maintenance in overweight or obese people. Cochrane Database Syst Rev 2012 Aug 15(8):CD007675
[FREE Full text] [doi: 10.1002/14651858.CD007675.pub2] [Medline: 22895964]
Sallis JF, Saelens BE. Assessment of physical activity by self-report: status, limitations, and future directions. Res Q Exerc
Sport 2000 Jun;71(2 Suppl):S1-14. [Medline: 10925819]
Coughlin SS, Prochaska JJ, Williams LB, Besenyi GM, Heboyan V, Goggans DS, et al. Patient web portals, disease
management, and primary prevention. Risk Manag Healthc Policy 2017;10:33-40 [FREE Full text] [doi:
10.2147/RMHP.S130431] [Medline: 28435342]
Grimshaw JM, Eccles MP, Lavis JN, Hill SJ, Squires JE. Knowledge translation of research findings. Implement Sci 2012
May 31;7:50 [FREE Full text] [doi: 10.1186/1748-5908-7-50] [Medline: 22651257]

Abbreviations
eHealth: electronic health
KT: knowledge translation
OR: odds ratio
PA: physical activity
RAPA: Rapid Assessment of Physical Activity
RCT: randomized controlled trial

Edited by G Eysenbach; submitted 21.06.19; peer-reviewed by R Falck, S Paige; comments to author 11.11.19; revised version received
15.11.19; accepted 16.12.19; published 11.02.20
Please cite as:
Neil-Sztramko S, Smith-Turchyn J, Richardson J, Dobbins M
Impact of a Knowledge Translation Intervention on Physical Activity and Mobility in Older Adults (the Move4Age Study): Randomized
Controlled Trial
J Med Internet Res 2020;22(2):e15125
URL: https://www.jmir.org/2020/2/e15125
doi: 10.2196/15125
PMID: 32044750

©Sarah Neil-Sztramko, Jenna Smith-Turchyn, Julie Richardson, Maureen Dobbins. Originally published in the Journal of Medical
Internet Research (http://www.jmir.org), 11.02.2020. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is properly
cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/, as well as this copyright
and license information must be included.

https://www.jmir.org/2020/2/e15125

XSL• FO
RenderX

J Med Internet Res 2020 | vol. 22 | iss. 2 | e15125 | p. 11
(page number not for citation purposes)

