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Dissemination and implementation G

strategies for physical activity guidelines
among adults with disability, chronic conditions,
and pregnancy: a systematic scoping review
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Abstract

Background: Physical activity guidelines for adults with disability, chronic conditions, and pregnancy (i.e., specific
populations) have been developed to provide guidance for engaging in physical activity. However, specific popula-
tions remain considerably less physically active compared to the general population, presenting a knowledge-prac-
tice gap.

Purpose: The purpose of this systematic scoping review was to identify and evaluate strategies for disseminating
and implementing physical activity guidelines among specific populations and/or stakeholders (e.g., healthcare pro-
fessionals) in Canada.

Methods: Five search approaches (peer-reviewed literature databases, grey literature database, custom Google
search engines, targeted web-based searches, and content expert consultation) identified records documenting
and/or evaluating strategies that had been used to disseminate or implement guidelines from a predetermined list.
Systematic and scoping review protocols were followed. Risk of bias assessments were conducted for all studies that
evaluated strategies.

Results: Eighty-one records reported dissemination strategies (n =42), implementation strategies (n=28), or both
(n=11). Twenty-two studies reporting on 29 evaluated strategies were deemed “serious” or “high”risk of bias. Com-
mon guideline dissemination and implementation strategies are deliberated and recommendations for future prac-
tice are made.

Conclusions: Findings may inform future dissemination and implementation efforts for physical activity guidelines in
Canada or similar countries.

Keyword: Physical activity, Systematic review/meta-analysis, Guidelines and recommendations, Health promotion,
Disability, Chronic disease, Pregnancy

Background
Physical activity (PA) guidelines for the general population
endorse minimum levels of PA needed to achieve health
benefits. However, specific populations [i.e., persons with
disability and/or chronic conditions and persons who are
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to safely and effectively engage in PA [1-3]. The evidence
behind general population national-level guidelines does
not include population-specific evidence [4]. Accordingly,
PA guidelines have been developed for 8 specific popula-
tions in Canada: spinal cord injury (SCI), cancer, multiple
sclerosis (MS), osteoporosis, diabetes, Parkinson’s disease,
Alzheimer’s disease, and pregnancy (Table 1). Globally,
Canada is one of few countries that has established and
endorsed population-specific PA guidelines, based on
the preferences of Canadians from sub-populations and
organizations that support population-specific (e.g., the
Rick Hansen Institute) and population-wide mandates
(e.g., the Canadian Society for Exercise Physiology; CSEP).
Compared to the general population, PA guidelines for
specific populations recommend optimal levels of PA
needed to achieve fitness and health benefits. Specific pop-
ulations can accrue such benefits from levels of PA that
are lower than general population guideline recommenda-
tions and there is no evidence yet to suggest that a dose of
150 min of moderate-to-vigorous PA/week supports spe-
cific populations in achieving health benefits [5].

While population-specific PA guidelines provide a
basis for behaviour change, PA engagement in specific
populations is low (e.g., 12% of adults with SCI meet PA
guideline recommendations) [13]. High rates of inactivity
among specific populations in Canada have been rising
over recent years [14] and have been reported as consist-
ently higher than the general population [15-20]. Given
physical inactivity can substantially impact one’s health
status [21], it is unsurprising to see high rates of poor
health outcomes reported among specific populations
[15, 16].

To bridge this knowledge-to-practice gap, guidelines
must be accompanied by appropriate dissemination (i.e.,

Table 1 Included Canadian physical activity guidelines
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purposive distribution of a guideline to a specific audi-
ence to enhance awareness, attitudes, and knowledge
of a guideline [22]) and implementation (i.e., actions to
support individuals in meeting PA guideline bench-
marks to enhance self-efficacy, intention, and behaviour
in line with a guideline [22]) strategies. Current knowl-
edge of dissemination and implementation (D&I) strate-
gies for PA guidelines is low. Tomasone et al’s [23] recent
systematic scoping review examined D&I strategies of
movement guidelines (i.e., PA, sleep, and/or sedentary
behaviour) for the general population in Canada and sim-
ilar high-income countries. Despite the inclusion of 15
guidelines and an extensive search, only 47 records were
included [23]. Dissemination strategies were more com-
mon than implementation strategies, yet implementation
strategies were more likely to be evaluated and show pos-
itive changes in guideline-specified behaviour [23]. How-
ever, population-specific guidelines were excluded from
this review.

Compared to the general public, specific populations
represent a smaller subset of the Canadian population
[24, 25] and have specialized health professionals who
could uniquely target them (e.g., oncologists, mid-
wives). Thus, strategies for disseminating and/or imple-
menting PA guidelines among specific populations
may be more tailored and more likely to be effective
[26]. Population-specific PA guideline development
efforts are also led by research groups and/or organi-
zations who have established networks with specific
populations [6, 27, 28], which may facilitate ease of
guideline D&I relative to general population efforts.
Moreover, PA guidelines for specific populations are
often funded by special interest group research grants,
which mandate end-of-grant dissemination and/or

Author/Organization, Year Guideline Name Population
Cancer Care Ontario, 2015 [6] Exercise for People with Cancer Cancer

The American College of Sports Medicine, 2019 Exercise Guidelines for Cancer Survivors: Consensus Statement from Interna- Cancer

[7] tional Multidisciplinary Roundtable

SCI Action Canada, 2011 [8] SCI Exercise Guidelines SCl

SCl Action Canada, 2017°[9] Scientific Exercise Guidelines for Adults with SCI SCl

CSEP, 2013 [10] Canadian Physical Activity Guidelines for Adults with MS MS

CSEP, 2019 [1] Canadian Guideline for Physical Activity Throughout Pregnancy Pregnancy

Osteoporosis, 2014 [11]

Parkinson Society Canada, 2012 [12]
Diabetes Canada, 2018 [2]

Ontario Brain Institute, 2017 [3]

Too Fit to Fracture

Physical Activity and Parkinson’s Disease
Physical Activity and Diabetes
Evidence-Based Messages to Promote the Use of Physical Activity to Prevent

Osteoporosis
Parkinson's Disease
Diabetes
Alzheimer’s Disease

and Manage Alzheimer’s Disease

CSEP Canadian Society for Exercise Physiology, MS Multiple Sclerosis, SCI Spinal Cord Injury

@ SCI Action Canada released updated guidelines in 2017; however, given that strategies may be published for both, and 2011 falls within our record inclusion criteria

(Table 2), both were included
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implementation endeavours. Thus, we expect greater
PA guideline D&I initiatives among specific popu-
lations compared to the general population. As the
evidence base for key guideline D&I strategies is emer-
gent, population-specific initiatives could provide mod-
els for enhancing D&I efforts of general population
guidelines, which may also be transferrable to interna-
tional multi-population guidelines, such as the World
Health Organization 2020 guidelines on PA and sed-
entary behaviour [29]. Accordingly, a systematic scop-
ing review to examine D&I strategies for PA guidelines
among specific populations was deemed necessary.

The purpose of this systematic scoping review was to
identify and evaluate strategies used for the D&I of PA
guidelines among adults 18 +years of specific popula-
tions and/or stakeholders (e.g., healthcare professionals)
in Canada. Informed by Tomasone and colleagues’ [23]
review, research questions (RQs) were formulated for
both the D&I of included guidelines.

For guideline dissemination: (1) what strategies have
been used in Canada to disseminate PA guidelines for
specific populations? (2) of the dissemination strategies
identified, how have they been evaluated? and (3) of the
dissemination strategies evaluated, which were effec-
tive in improving guideline awareness, attitudes and
knowledge?

For guideline implementation: (4) what strategies have
been used in Canada to implement PA guidelines for spe-
cific populations? (5) of the implementation strategies
identified, how have they been evaluated? and (6) of the
implementation strategies evaluated, which were effec-
tive in improving self-efficacy, intention and behaviour
in line with the recommendation, and self-efficacy and
intent to use the guideline?

Methods

Guideline D&I reports are commonly published in loca-
tions other than peer-reviewed journals [23]; thus, a
systematic scoping review was deemed the most appro-
priate study design for this investigation. Systematic
scoping reviews amalgamate the rigorous and explora-
tory methods of systematic reviews and scoping reviews,
respectively [30]. A search strategy was modelled after
Tomasone et al. [23] and recommendations by D’Urzo
et al. [30] for systematic scoping review conduct, and the
Joanna Briggs Institute [31] and other established scop-
ing review frameworks [32] to ensure that our approach
to identifying non-peer reviewed records was compre-
hensive. The protocol for this review was registered in
Open Science Framework on 13 February 2020 (https://
osf.io/2h875). The present review is reported in line with
the Preferred Reporting Items for Systematic reviews

Page 3 of 38

and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) [33].

Eligibility criteria

Guidelines and/or recommendations (i.e., statements
informed by a systematic review of evidence or based on
expert appraisal of synthesized evidence, respectively)
[34] for improving fitness levels or health status through
PA and/or exercise among specific populations were
identified. Eligible guidelines were those released in the
past 10 years in Canada or those intended for use in Can-
ada. Guidelines international in scope must have been
led by a researcher working in Canada and endorsed by a
Canadian organization that promotes PA for eligibility in
this study. Guidelines were restricted to the English lan-
guage due to a lack of funding for translation. Guidelines
were identified through targeted website searching fol-
lowed by a survey of published literature (Supplement 1)
and were reviewed by all authors. Note that authors four
and five have established research programs that include
PA guideline development and promotion efforts for sev-
eral of the included populations. All 10 guidelines were
deemed relevant (Table 1).

Record identification

Records were sought via published literature, organi-
zational releases, guideline messaging, web-pages, and
any other records meeting pre-defined eligibility criteria
(Table 2). Records must have reported a strategy for dis-
seminating and/or implementing one of the PA guide-
lines in Table 1 and targeted adults (18 4 years) of the
identified specific population or their stakeholders (i.e.,
healthcare professionals). Included records must have
used a human participant pool, been delivered in Eng-
lish, and been published from 2011 onwards. This date
reflects recent advancements in the field of dissemina-
tion, whereby a greater range of strategies (e.g., social
media) are being used for health promotion [35]. All
study designs were considered in answering RQs 1, 2, 4,
and 5. Experimental, quasi-experimental, pre/post, and
prospective designs were considered in answering RQs
3 and 6.

Search strategy

In line with Tomasone et al. [23] and D’Urzo et al., [30]
five search approaches were used: (1) peer-reviewed lit-
erature databases [Web of Science (Web of Science Core
Collection, BIOSIS Previews, KCI-Korean Journal Data-
base, MEDLINE®, Russian Science Citation Index, Sci-
ELO Citation Index) and Google Scholar (Publish or
Perish (https://harzing.com/resources/publish-or-perish)]
[36], (2) grey literature database (Thesis & Dissertation
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Table 2 Record inclusion and exclusion criteria
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Inclusion

Exclusion

« Reports one or more strategy for the dissemination or implementation of a guideline listed in

Table 1

« Record published in 2011 or later
- Strategy is delivered in Canada

« Record written in English

- Strategy targets adults 18 4 years old belonging to a specific population? or stakeholders of the

specific population (e.g. a healthcare professional)

- Reports strategies for the dissemination or imple-
mentation of a guideline not listed in Table 1

- Record published before 2011
- Strategy is delivered outside Canada
- Record written in a language other than English

- Strategy targets individuals under the age of 18
belonging to a specific population or stakeholders

2 Specific populations were defined as any population requiring unique considerations to safely and effectively engaging in PA compared to the general population,
who were excluded from general population guidelines [i.e., persons who are pregnant; individuals with disease-specific conditions (e.g., diabetes, cancer), a
functional impairment limiting mobility, or a need for hospital-based or long-term care] [4].

— ProQuest Dissertations Online), (3) custom Google
search engines [Carleton University’s MADGIC search
engine (http://subject-guides.uwaterloo.ca/c.php?g=
695548&p=4931873) and Ontario Public Health Librar-
ies Association (http://www.ophla.ca/resources.htm)],
(4) targeted web-based searches, and (5) content expert
consultation. Peer-reviewed literature searches, grey
literature searches, and custom Google searches were
developed and carried out by a professional librarian
(third author). The peer-reviewed literature searches were
conducted in Web of Science databases as the cited ref-
erence feature was used to find articles that referenced
the pre-specified list of guidelines (Table 1). Unlike tra-
ditional reviews, which find limited value in citation
searching, this method was preferred as it is unlikely that
articles about guideline D&I fail to reference the guideline
in question. Targeted web-based searches were carried
out by the second author and audited by the first author.
Search terms (Supplement 1) were modified per data
source but remained specific to the pre-specified guide-
lines (Table 1) and to dissemination and/or implemen-
tation. The first four search approaches took place from
November 2019 to March 2020.

For the targeted web-based searches, the website for
the publishing organization of each guideline in Table 1,
and for organizations that promote PA to specific popu-
lations in Canada (e.g., ParticipACTION), were searched.
Additional websites were identified by entering each
guideline name into the search bar and scanning the first
100 hits. Two methods were used to identify potential
reports of guideline D&I strategies: (i) the 2-click method
(i.e., records within 2 clicks of the guideline page were
included), and (ii) search strings were developed and run
through website search bars (Supplement 1).

The content expert consultation was conducted fol-
lowing the completion of other searches to identify any
additional records for each guideline that were poten-
tially missed or not publicly available. Primary authors
involved in the development of each guideline were

identified as potential content experts. Where no pri-
mary author could be identified, the publishing organi-
zation was contacted directly (i.e., Diabetes Canada,
Parkinson Canada). Where a single researcher led
multiple guidelines, one email was sent regarding all
relevant guidelines. Initial emails were sent to 8 con-
tent experts in February 2020 and included a copy of
Table 1 and any reports of dissemination and/or imple-
mentation of the guideline identified through the four
other search methods. Experts were asked to provide
(a) PDFs, citations, and/or links to published manu-
scripts, or (b) (un)published organizational reports of
guideline dissemination and/or implementation, and
to nominate an alternate contact if they felt that indi-
vidual could better respond to the request. Two weeks
from initial contact, a reminder was sent offering an
additional two weeks to respond. In total, 11 content
experts (representing all 10 guidelines) were con-
tacted, from which 10 responses (representing all but
the pregnancy guidelines) were received.

Record selection

Published literature, grey literature, and custom Google
search results were screened using the Covidence soft-
ware [37]. The first and second author independently
screened each title and abstract for potential eligibil-
ity. Specific to targeted web-based searches, titles of up
to the first 100 records from each search were screened
[30]. Relevant titles and their corresponding URLs were
compiled in a Microsoft Excel spreadsheet for full-text
screening.

Full-text screening for peer reviewed literature, grey lit-
erature, and custom Google search results was performed
by the first and second authors. Discrepancies were
resolved at both stages through consultation between
the two reviewers and the last author where necessary.
Full-texts identified by targeted web-based searches and
content experts were screened by the second author and
audited by the first author.
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Collating, summarizing and reporting the results

The data extraction table in the present review was
modelled after Tomasone et al. [23] to extract data per-
taining to record characteristics (i.e., title, year, author,
participant characteristics, and study design), interven-
tion characteristics (i.e., setting, relevant guideline, strat-
egy and evaluation format if evaluated), dissemination
outcomes (i.e., awareness, attitude, and knowledge of the
guideline and any other non-specified dissemination out-
come), and implementation outcomes (i.e., self-efficacy,
intentions, and/or behaviours relating to the guideline,
and any other non-specified implementation outcome).
The data extraction table was pilot tested by the second
author and audited by the first author.

Extracted strategies were placed into seven classifica-
tions according to Tomasone et al’s [23] framework for
movement guideline D&I strategies (Table 3), which was
adapted from Leeman et al’s [38] framework for classify-
ing implementation strategies for evidence-based health-
care interventions.

Following data extraction, records were synthesized
into two tables, representing D&I strategies. Within
each table, records were organized by strategy class (e.g.,
dissemination process strategy, implementation scale-
up strategy), then by strategy type (e.g., distribution of
guideline materials, mass media/communication cam-
paigns), then by number of RQs addressed, then by the
guideline they aimed to disseminate or implement.

As anticipated, heterogeneity of results pertaining to
the effectiveness of strategies precluded the utilization of
meta-analysis.

Risk of Bias

A risk of bias (ROB) assessment was conducted for all
records that evaluated the effectiveness of a dissemina-
tion or implementation strategy (i.e., RQs 3 and/or 6).
ROB assessments were conducted by the second author
and audited by the first author. Randomized controlled
trial (RCT) study designs were assessed according to the
Cochrane Collaboration ROB tool [128]. Non-randomized
study designs were assessed according to the Cochrane
ROB Assessment Tool for Non-Randomized Studies [129].

Results

Record characteristics

Peer reviewed literature searches, grey literature searches,
custom Google search engines and targeted-web search
approaches identified 528 records. As Web of Science’s
cited reference feature allowed us to search multiple data-
bases simultaneously, duplicates from these databases
were not recorded. With grey literature searches, dupli-
cates were also not recorded. Thus, zero duplicates were
recorded during title and abstract screening. Of the 528
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records, 163 records were deemed potentially relevant
and were retrieved for full-text screening. Of the 11 con-
tacted content experts, 10 participated and contributed an
additional 58 records, all of which were retrieved for full-
text screening. The full texts of 221 records were screened
and 81 were included in data synthesis (Fig. 1).

The content expert consultation search approach had
the highest yield at 44 unique records, followed by tar-
geted web-based searches (n=27). All other records
were identified through peer-reviewed and grey literature
searches (n=10). The custom Google searches identified
zero records.

Of the 81 records, 79 pertained to single guidelines
while two related to two guidelines (i.e., for cancer survi-
vors and pregnancy) [77, 78]. Forty-two records reported
only dissemination strategies, 28 reported only imple-
mentation strategies, and 11 reported both D&I strate-
gies, for a total of 53 records discussing dissemination
strategies and 39 discussed implementation strategies.
There were 23 instances where multiple strategies were
used in a single record (e.g., “counselling” and “planning
tools”) [106], resulting in 109 instances of the use of a
strategy. Members of specific populations were targeted
in 51 records, stakeholders (e.g., healthcare professionals)
were targeted in 23 records, and 7 records targeted both.

Dissemination

RQ1: What strategies have been used in Canada

to disseminate PA guidelines for specific populations?

Of the 53 dissemination records, six records identified six
dissemination process strategies. The remaining 47 records
identified a total of 49 dissemination strategies, with two
records having used more than one strategy. No records
identified dissemination scale-up strategies. Thus, a total
of 55 instances of dissemination strategies were identified.
Of the 6 dissemination process strategies, all were cat-
egorized as “formative research” For example, the Ontario
Brain Institute conducted surveys regarding end-user per-
ceptions of the benefits, appropriateness, and overall use-
fulness of the Alzheimer’s recommendations [40].

Of the 49 dissemination strategies identified, the most
common strategy was “distribution of guideline materi-
als” (n =30). For example, CSEP released their scientific
statement on the PA guidelines for MS on their website
[48]. Next was “education” (n =10), such as Diabetes
Canada’s information pamphlets on the importance of
engaging in resistance and aerobic exercise and how to
progress through resistance training [49, 85-88]. The
least common dissemination strategy was “mass media/
communications campaigns” (n=9). For instance, a
New York Times article explained the benefits of exer-
cise for cancer survivors, including advice from experts

in the field.
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Fig. 1 PRISMA diagram of study flow?

Two records used two dissemination strategies [50,
51]. For example, a podcast functioned both to distribute
guideline materials and as a mass media/communica-
tions campaign to disseminate the guidelines for cancer
survivors [50].

RQ2: Of the dissemination strategies used, how have they
been evaluated?

Of the 55 dissemination strategies, six (11%) included an
evaluation (2 dissemination process strategies [40, 41]; 4
dissemination strategies) [52, 89-91]. Surveys were the



Morgan et al. BMC Public Health (2022) 22:1034

most common evaluation method (n =5), but two stud-
ies used semi-structured interviews [52, 91]. Dissemina-
tion process outcomes included the quality of completion
of activities related to the process strategy [40, 41]. Dis-
semination outcomes included guideline awareness
[52, 90], knowledge [90], and attitudes [89]. Outcomes
beyond those specified in RQ3 are reported in Table 4.

RQ3: Of the dissemination strategies evaluated, which were
reported to be effective in enhancing guideline awareness,
attitudes, and knowledge?

Over the two evaluated dissemination process strate-
gies, both cross-sectional studies involving “formative
research” demonstrated that physicians and end users
had positive perceptions of the appropriateness, utility,
and clarity of guideline messages [40, 41]. Of the four
evaluated dissemination strategies, one cross-sectional
study [52] involving “distribution of guideline materials”
found low levels of guideline awareness (23.7%) prior to
distribution of materials, but omitted a follow-up assess-
ment. One prospective study [90] found “education” to be
associated with significant increases in guideline aware-
ness and knowledge among healthcare professionals and
trainees, with increases in awareness being sustained at
one-month follow-up. However, this study found that
low levels of guideline awareness (17.8%) and knowl-
edge (4.3%) among practicing healthcare profession-
als persisted across time-points [90]. Finally, one RCT
[89] found “education” to be associated with significant
increases in attitudes toward the guidelines among adults
with MS from pre- to post-intervention; increases were
not maintained at three-week follow-up.

Implementation

RQ4: What strategies have been used in Canada

to implement PA guidelines for specific populations?
Thirty-nine records reported on one or more implemen-
tation strategies (i.e., 8 records used 2 strategies [97, 98,
100-102, 106—108]; 2 records used 4 strategies [42, 103]
for a total of 53 instances of the use of an implementation
strategy). All four implementation strategy categories
were represented, with integration strategies as the most
commonly used category (n=31), followed by imple-
mentation process (n=09), scale-up (n=7), and capacity-
building (n = 6) strategies.

Five of the nine implementation process strategies
were categorized as “engaging stakeholders” For example,
Gainforth et al.[97] partnered with three organizations to
co-develop a workshop to promote the 2011 SCI guide-
lines [53]. The other four implementation process strate-
gies were categorized as “human resources” For instance,
Parkinson Canada [100] employed studio directors to
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deliver a dance program to help adults with Parkinson’s
disease engage in guideline-level PA.

Regarding the 31 integration strategies identified, six
types of strategies were used. “Feedback” was used in
one instance, where Trinh et al. [103] provided partici-
pants with activity trackers to view real-time feedback of
their daily PA levels. Interestingly, this study also utilized
“alerts’, “financial incentives’, and “planning tools” [103].
Worn activity trackers also gave sensory alerts to break
up sedentary time lasting 30 min or longer to help par-
ticipants meet the 2015 guidelines for people with can-
cer [6]. Participants were awarded points for engaging
with the intervention that could be redeemed for items
valuing a maximum of $50 CAD. Next, there were five
instances of “skills training” For example, Santa Mina
et al. [102] had qualified professionals deliver an in-per-
son 30-week exercise program to help adults with cancer
meet the PA guidelines. Seven instances of “counselling”
were identified. For example, Tomasone et al. [108] used
telephone-based counselling to promote PA in line with
the guidelines among clients with SCI. Lastly, “planning
tools” were utilized in 16 instances. For instance, McMas-
ter University’s Physical Activity Centre of Excellence
[111] offers the “MS Get Fit Toolkit Online’, an interac-
tive e-learning module for adults with MS in achieving
guideline-recommended PA.

All six capacity-building strategies involved “stake-
holder training” In one, Salci et al. [107] delivered an
online mentorship program to train adults with SCI
and able-bodied personal trainers to enhance their self-
efficacy to promote PA to adults with SCI. All seven
instances of scale-up strategies used “implementation
toolkits” For example, CSEP’s [122] PARmed-X tool is
available on their website for any healthcare provider to
use when assessing whether patients who are pregnant
may safely engage in PA in accordance with the preg-
nancy guidelines [1].

RQ5: Of the implementation strategies used, how have they
been evaluated?
Out of 53 instances of an implementation strategy,
23 (43%) were evaluated [i.e., 2 implementation pro-
cess strategies, 16 integration strategies (1 “feedback’; 1
“alerts’, 1 “financial incentives’, 4 “skills training’, 6 “coun-
selling’, 3 “planning tools”) and 5 capacity-building strat-
egies]. No scale-up strategies were evaluated. Five records
evaluated multiple implementation strategies, totaling 16
records evaluating 23 implementation strategies.
Evaluated outcomes included self-efficacy [42, 98, 109,
110] and intention to meet guideline recommendations
[42, 106, 108, 109], and behaviour in line with guideline
recommendations [42, 98, 101-103, 108—-110]. Included



Page 11 of 38

(2022) 22:1034

oV/N YN

pV/N V/N
(S/t'v) @sessIp s Jlawisyz)y
yum synpe buijjemp Anunw
-wod ||e Jo} endoidde si pue
(5/8'7) dDH 10} uoleULIOJU]
[nyasn sapinoid 114|001 3Y3 1|3}
AuJofew {(G/¥) Vd PUSLIWIODal
01 Juswa1els buibessaw ayy
asn pjnom Aayy Aunuoddo
31 uanIb {(5/€) saulepinb
1U31IN2 193W 03 d ybnous

ul 96ebud p|nod asessip

S, JaWIByzZ|y Yum ualp e

1ey1 92Uspyuod buipiebai

V/N

V/N

saullPpIND S ay3 Jo xerdn
puUe UONBUILISSSIP 9dUBYUD

01 $9|NPOW-3 JO ss201d
1uswdolansp sy s9qudsag

S91631811S UOIIRUIWSSSIP
11|00} 9sodoid pue ‘SN yim
9|doad 1oy sauljepInb yd 1usw
-9|ddns 01 113|001 JO JUS1UOD
pue 1eulio} Jo} SUOlepUIU
-Wwodal 95npoid 01 SaAII3(qO
yum bunsswi 1oy epusby

JUSWIILIS UOIBPUSWLIO
-234 31 JO SS2UINJISN BY) UO

yoJeasal oAllewlio

D1B3S24 DA1RUIIO

oLl (€102
SW YUM S} NPy JoJ Saul|spIng
AUAIDY [BDISAY Uelpeur)

oLl (€100
S YHM SYNPY/ 104 Sauljsping
AUAINDY |BDISAY UelpeurD)

[€] (£10¢) osessIp s4aw
-19yz|y abeuew pue usraid
01 AuAiDe [edisAyd Jo asn ay3
210uUl01d 01 sabessaW paseq

[v¥] (Pru) sluiD
uiJe g bunayd-lawnen

[ev]
(€107) Bunayd-lawiper

Morgan et al. BMC Public Health

_SNOURS [eJIN3U 194 syuedidiied ASAINS [PUOIIDS-SSOID  YDegPa) paplroid suepIsAyd 42Jeasal SA[I_WIOS -32USPIAS JO UOIIRINUIIOS [L] (pru) spIuy
9583SIP S, IWIBYZ|Y (S/€6°E)
Buibeuew pue (s/y) bul
-1uaAaid 10§ Yd JO S1yauaq 3yl
Uo 0jul 13 (G /L Y) 95e3sIp
S, JawIayz|y 1uaAaid 01 Juem
OUM 1O 35e3SIp S JIaWlayz|y
yum sjdoad 1oy ojul [nyasn [€] (£107) a5easIp S oW
"(S/17%) 9A110B 2J0U U0d3q -1ayz|y abeuew pue juanaid
synpe Jspjo djay o1 uopew JUSWS1LIS UONEPUSWIWO 01 ANADe [edisAyd Jo asn ay3
-Jojul o1elidoidde papiroid -D3J Y1 JO SS2UINYISN BY1 UO 910Wo0lid 03 sabessaw paseq
,snoLas 113|001 841 |34 Suedidinied ASAINS [PUOIIDS-SSOID  4DeqPas) paplacid s1asn-pul 421eas3l SAIIRWIOS -3DUSPIAS JO UOIIBINULIOS [0¥] (7102) Y21auy
(9=U) S3I931VYLS SSID0Ud NOILYNIWISSIA
uondudsaqg adAL
g0 SaW0dINQ DY uonenjeAs :z0Y A61enS : DY auljPpInD pioday

paynuapl saiba1eas uoleulwassiq ¢ ajqel



Page 12 of 38

(2022) 22:1034

Morgan et al. BMC Public Health

(12350d 199Ys

sjelarew

[21(6100)
a|geIpunoy Areundipsipiiniy
[PUOIIRUISIU| WOJJ USUISIRIS
SNSUISUOD) [SIOAIAING JodueD)

[94]
(e610¢) dupIpapy suods

oV/N /N V/N  10BJ) Juswaiels buide) dlgnd au||apInb Jo uonnquisig 10} SaUIPPIND) 351049X3 40 9b3||0D ueduBWY
[1(6100)
3|geIpunoy Aeundipsipiiniy
sjeuolssajoid 10) 1odal |EUOI1BUIDIU| WO USRS
DUIIUIIDS 9Y3 01 3ul| e BulpiA S|eldleUW  SNSUISUOD) SIOAIAING JDURD) [0s] (6102)
N /N V/N  -0id pue Buissnosip 1sespod aul|apInb Jo uonnquisiqg 10} SaUIDPIND 951049X3 SUO1S-I2IUIM 7B [[9qdwie) ,
[£1(6100)
3|gepunoy Aseuldidsipiniy
sjeuolssajold 10} [BUOIIBUIDIU| WO JUDUISIRIS
1odal dyiuaIds syl buleys S|eHa1eW  SNSUISUOD) [SIOAIAINS JaduRD)
pV/N V/N V/N $150d J91UM] 6 4O SIS Y auljspInb jo uonnquisia 10} saul[9pING 351249X3 [161(6107) [PqduwieD,
(S924N0S31 PUE S|001 DA sjelarew [21 (8102) [55]
oV/N v/N Vv/N  -J91ul) Juswaies buidey oligng aul|apInb Jo uonnquisig  s919gelq pue AUADY [edIsAy4  (B-pru) epeue) sa1aqgeld
(199ys sjelsrew [ (8L100) [67]
p¥/N v/N V/N  3084) Juswaiels bupdey dljgnd aulPpInb Jo uonnqguisig  s91ageIg Pue ANAIDY [BIISAY4  (B-'PU) BpRUR)) S31adgel(
(s92In0sai ‘sapInb ‘sdi 193ys sjelarew [s/]1(9-pu)
p¥/N v/N V/N  10Bj) JUswaiels bupdey dljgnd aulppInb jo uonnguisig  [11] (#107) 9in1dei4 01314 00| epeue)) s1s010doaisO
SM3IAJRIUI 0} Joud
SUOIEPUSUILIODSI 3IN}DRI4 O} SMBIAIDIUI PN} dN/uUeIsAyd yoes o3 pajiew
114 00 3Y1 JO ssaualeme Jold  -dNIIS-IWs pue sdnolb sndoy sem Aleulwins uoljepusw sjelarew
_SNOWRS pey syuedpiped Jo 95/°€7 |BUOI}DS-5501) -W0D3J 2IN1dRI4 01 14 00| aulpinb jo uonnguisigd  [L1] (#107) 91n1dei4 01314 00 [2S](£102) e 3@ 3eD
(6 =Uu) SAIDALVYLS NOILVNIWISSIA
1|00 114199 SN 243 JO uon
-BUIWISSIP pue JUaWdoRAIp [0l]1(€100)
2y1 InoybnoIyl sIapjoyaxels SIA| YIM S} NPy 10§ SaUljRpIND [S¥]
pV/N /N /N Bujwioyul pue buibebug D495 DAIIRULIOS AUAINDY [BDISAY Uelpeur) (£107) Punayd-iauinne
(219 'soyoyd
4O 3sN pue 1ewlo} papn|pul
$21do3) Buas |eob pue vd
1N0ge SIDI0YD paullojul
‘}eWIS 23euUl 0} Wayl ydeay
pue sauljapInb ay3 Jo synpe
ULIoJUl 03 13|00} paseq
-9DUIPIAS UB 91BUIWISSIP pue (0Ll (€100)
dojanap 01 |aued snsuasuod SIA| YIM S} NpY 10§ SaUljRpIND
oV/N v/N /N o) s9INUIW Bunasy DJPa53I DAIIRULIOS AYARDY |edIsAyd ueipeued) [e¥] (€107) 1nodizeys
uondudsag adA
qo04 S3WO02INQ :£0Y uonenjeas :zdy A631ens :L0Y aulPpInn ploday

(panunuod) ¢ ajqey



Page 13 of 38

(2022) 22:1034

Morgan et al. BMC Public Health

(slamsue pue suon
-sonb payse Ajpuanbaly 199ys

s|eualew

[oL] (€100
S YHM S3npY Joj saul|apIng

(891 (e
-pu) ABojoIsAyd 3s1049x3

p¥/N v/N V/N  128j) Juswaiels buidey dignd aulPpInb jo uonnguasig AUAIDY [eDISAY4 UelpeurD) 10§ 121505 ueIpeURD)
sleuslew  [6] (£102) 1DS YuM S3npy Joj [£91 (96100)
o¥/N W/N v/N JusWa1els Buidey d1Ignd aul[apING Jo UoINQLISIJ  SAUIDPIND 3SI249XT DYRUIIDS epeue) Uuondy DS
(SIomsue pue suol}
-sanb payse Apusnbay 193ys sleusiew  [6] (£102) 1DS YUMm Synpy 104 [99] (26107)
o¥/N v/N v/N 108 Juswaiels buidey d1gnd dUI[2PING JO UOINQLASI]  SDUIDPIND 3S2J9XT DYRUIIDS epeue) Uoidy DS
s|eualew (8] [v/]
pV/N V/N V/N 1UsUIL1elS DYRUSIS aullepInb Jo uonnguisia  (1107) SBUIIBPIND 3S213%3 DS (8L0T) BpRUED UONDY DS
(191ydwed jund 199ys Slenarew 8] [¥S1 (1102)
pV/N V/N V/N - 198)) Juawaiels buioey dligngd aullepInb jo uonnguisia  (1107) SUIBPINGD 3SDI8XT DS epeue; Uoldy [0S
(sauljepinb
943 Inoge sabessa A) sjelarew [8] €51 (@1 107)
pV/N V/N V/N JusWR1eIS buidey d1gnd aullepinb yo uonnguasig  (110g) saUlPPINGD 51219%T DS epeued UoDY DS
s|euslew (8] [8] (eL107)
pV/N V/N V/N JusWReIS buide) d1gnd aulPpInG Jo uonnquisig (1 107) saulepInD as21x3 DS epeued UoDY DS
(199ys S|etisiewl [9] (5107) 4o0ueD [¢9] G-pu)
o¥/N v/N v/N 108 Juswaiels buidey dgnd auljapInb jo uonNqgIsiq Yum 9doad 10y 951219x3 oleIuQ aleD) Jadued)
(199ys Sjels1ew (9] (5107) 490ueD [09] (@
o¥/N v/N v/N 108 Juswaiels buidey dgnd aul|apInb jo uonnqguIsiq Yum 91doad Jojy 3S1219X3  -'PrU) OLRIUQ 318D J9dueD)
(s12350d) s|elalew [9] (5107) 432ueD [19] (e-pu)
p¥/N v/N v/N Juswale)s bupdey dlignd auljPpInb jo uonnqguIsiq Yum 91doad 4oy 951249x3 oleIuQ aled) Jadued)
(99ys sjelsrew (9] (5107) 490ueD l6s] (pru)
p¥/N v/N v/N 108 Juswaiels buidey dlgnd auljPpInb jo uonnqguasiq Yum 91doad 1oy 951249x3 SIaULIRd YI|eaH winl|jL
(s1amsue pue suonsanb
payse Ajjuanbaiy pue uon
-euLIojUl UIIPPING Yum 193ys sjep1ew [9] (5107) 122ueD [85] (9107) 911UaD 192
p¥/N v/N v/N 108 Juswaiels buidey dlgnd auljapInb jo uonnqguasiq yum 91doad Joy as1219x3  -UeD) 919pQ YooigAuung
[(1(6100)
a|geipunoy Aeuldsipiiniy
[BUOIIRUISIU| WOJ) JUSUIDIRIS
(o1ydesboyul) S|eURleBW  SNSUISUOD) SIOAIAING JSDUED e/ (e
p¥/N v/N v/N Juswalels bupdey dlignd auljPpInb jo uonnqguIsiq 10§ SAUIIPPING) 3SIDI9XT ~'P'U) SUIDIPSA SI 9S1D49X3
[/1(6100)
3|qeipunoy Ateurdpsipiniy
[PUOIIBUISIU| WOJ) JUSUIDIRIS [£9]
(193ys 10e} D1ydelb S|eURIBW  SNSUISUOD) [SIOAIAING JDURD  (8107) QUIDIPAIA sHods
p¥/N v/N V/N  -Ojul) Juswiaiels buidey dlgnd aulPpInb jo uonnqguasig 10§ SaUIIBPING BSID49X3 Jo 9b3j0D uedLBWY
uondudsag adA|
a0Y sawodINQ :£0Y uonenjea :zoY Abarens : L0y auldpIND pioday

(panunuod) ¢ ajqey



Page 14 of 38

(2022) 22:1034

Morgan et al. BMC Public Health

(219 M3IARI 2DUBPIAD
$955N2sIP) s|euolssajo.d 1oy
10daJ DYnuads syl buleys

ubiedwed

[£1(6100)
9|geIpunoy Aeundidsipiiniy
[PUOIIRUJSIU| WOJ) 1USUISIRIS
SNSUSUOD) SIOAIAING J2dUeD)

oV/N /N Vv/N $350d J2NIM| 6 JO S21IBS Y SUOIIEDIUNUILIOD/BIPAW SSBIA 10} S2UIPPIND 351249%3 [1S] (6107) |]2qdweD,
[1(6100)
3|geIpunoy Aeudidsipiiniy
|BUOIIRUIDIU| LIOJ) JUSWSIRIS
|ley pue ubledwed  sSNSUSUOD) SIOAIAING JaDURD)
p¥/N v/N v/N 90|93y Ul 9IMe dUI[UQ  SUOIIBDIUNUIUIOD/BIPIW SSBIA| 10} S2UIPPIND 351049%] [18] (0207) uosulyLINH
(s199Ys
10B} 'S92IN0S34 [BUOIIEINPI) HIIENEN [21] (Z107) 3seasiq suos [e/]
oV/N v/N v/N 1UaWa1es bupdey dlgnd aul|apInb Jo uonnquisiq  -UBjied pue ANARDY [eJISAUd  (e-pu) BpeURD) UOSUlNIed
(199ys sjelislewl [¢1] (107) ssessiq suos [cl](zl00)
oV/N /N V/N  10BJ) Juswaiels buide) olgngd aulapInb Jo uonnquisiq  -Upjied pue AIARDY [eJISAYd  epeue) A19100S Uosulyied
(193ys S|eusrew [¢1] (107) 9seasid suos (0]
pV/N V/N V/N  108j) Juswiaiess buioey oljgngd aulepInb Jo uonnguasiq  -upyied pue AIANDY [edIsAY4  (S107) epeueD uosupyied
sjelialew [¢L](¢10) ose=sIq suo0s [L/]
pV/N V/N V/N Juswaless buioey dlgngd aulPpING Jo uonnquIsig  -Unied pue ANAIDY [edIsAY4 (810T) BpRUBD UOSUYied
(393ys 12ey§
‘19350d) JUusW1eIS BudRy DI S|eualew [21] (Z107) 3seasi suos
oV/N /N V/N -gnd pue jusawaiels dSyuains aulPpInb Jo uonnquisig  -Upjied pue ANAIDY [edIsAYd 9] (6107) ‘[ 3 SoWND
[€] (£10¢) osessIp s4aw
-19yz]y abeuew pue usaaid
01 AuAnde [eaisAyd Jo asn aya
(399ys sjealewl  210woid 03 sabessawl paseq [£9] (e+107)
p¥/N v/N V/N  10Bj) JUswaels bupdey dljgnd aulPpInb jo uonnguisig -32USPIAS JO UOIIRINWIIOS 91N111SU| Ulelg OlRIUD
[L] (6102) A>ueubaig
Sjeualew  noybnoly] AUAIDY [edIsAyd
pV/N V/N V/N Juswalels buioey d1gnd aullspInb Jo uonnquisia 104 aul[spIng Uelpeued [59] (8107) usIePey
13|00 14 0Ll (€100)
199 S Y3 Uyim pajussaid sjeus1ew - SN YUM sinpy 10 saulioping (69] (9-PU)
oV/N /N /N 1usWwa1els bupey d1jgnd aul|apInb Jo uonnquisiqg AUAIDY |BDISAY UelpeurD) epeue)) JO A12100S SN
oLl (€L00) [8r1 (@
S|eUa1eW Sl YIM SYNPY 10f SaUIRpIND  -'pu) ABojoIsAud 3s1049x3
oV/N /N V/N 1USWI1LIS DYIIUSIDS au|apInb Jo uonnquasig AUAIDY [BDISAY Uelpeur) 10} 191205 uelpeue)
uondudsag adA
404 S3W0dINQ :£0Y uonenjeas :z0Y A631ens :L0Y aulPpInn ploday

(panunuod) ¢ ajqey



Page 15 of 38

(2022) 22:1034

Morgan et al. BMC Public Health

1ndul apiroid pue suonep
-USWWOD3) 9y} pueISIapuUNn
191199 01 siapjoyayels Aleurd

ubiedwed

(91 (5107) 490ue)

[621(5102)

oV/N v/N V/N  -1PsSIpinuwi 03 Bulis1ed JUSAT  SUOIIeDIUNWIWOD/BIPSU SSBIA Yim 3|doad 10} 351219X3 oleUQ 318D Jadued)
saullspinb
33 1N0ge S|euoissajo.d Ioy ubledwed [9] (5107) 420ued
p¥/N v/N v/N uopneuasald JUI0dIaMOd  SUONBIIUNWILIOD/RIPSW SSBIA| Yim 3|doad 10} 351219X3 [€8] (£107) |ebas
(1]
(6107) Aoueubald 1noybnoly |
AUARDY [edISAYd J0j dUljRpIND
ueipeued +[/] (6107) 2(q
-eypunoy Areudidsipiniy
[eUOl_UISIU| WIOM} JUsWSlelS [££1(6100) [¥D10PdISD
3seaja4 UllPPIND Mau 1noge ubledwed  SNSUISUOD) :SIOAIAING JSDUBD) @] ABojoIsAyd as1219x3
p¥/N v/N v/N s350d (JSWIM]) BIPSW [BIDOS  SUOIIEIIUNWIWIOD/BIPSUI SSBA 10} S2UIPPIND 351D49%] 10} A131205 uelpeURD)
(1
(6107) Aoueubald 1noybnoly |
AUARDY [eDISAYd 1) SUljRpIND
ueipeued +[/] (6102) =19
-eypunoy Areudidsipiniy
EN:ETEY! |BUOIIRUIDIU| LIOJ} JUSWSIRIS [8/1(6107) [2d2s~daso
aul|apIind mau Inoge s1sod ubledwed  SNSUISUOD) SIOAIAINS JadURD @] AbojoIsAyd as1219x3
p¥/N v/N v/N (WelbeIsU|) BIPSW [BIDOS  SUOIIEIIUNWIWOD/BIPSUI SSBIA 10} S2UIIPPIND 351249%] 10} A121205 uelpeURD)
[£1(6102)
a|geIpunoy Areundipsipiiniy
[EUOIIBUISIU| WO} JUSWIRIS
ubledwed  SNSUISUOD) SIOAIAING J9dURD)
pV/N V/N V/N SPIHESMIU ALY SUOHEIIUNWIWIOS/RIPaW SSBIA 10§ saullopIng 951249X3 [08] (6100) ullred
[£1(6102)
3|geipunoy Aseurdidsipiniy
|BUOIIRUIDIU| LU0} JUSWSIRIS
sawl| ubredwed  SNSUISUOD) SIOAIAING JSDUBD
oV/N v/N V/N  HOAM3N YL Ul 3D11e SUljUQ  SUOIIEDIUNWIWOD/IPSU SSB 10} S2UIIPPIND 351049%] [28] (6107) spjoukay
[ (6l00)
3|gepunoy Aseuydipsipiyniy
[EUOIIBUISIU| WO} JUSWSIRIS
sjeuolssajoid 1oy 11odal oy ubledwed  SNSUISUOD) :SIOAIAING J9dURD) [0s] (6102)
oV/N v/N V/N  -U312S 31 BuIssSNISIp 15eDP0d  SUOIIEIIUNWIWIOD/BIPSU SSBA 10} SaUI[PPIND 351049X3 SUOIS-ISIUIA 7B [[2gdwieD,
uondudsag adAL
a0 SaW0dINQO :£0Y uonenjeAs :zdY ABo1ens ;LY suljepIng piod>ay

(panunuod) ¢ ajqey



Page 16 of 38

(2022) 22:1034

Morgan et al. BMC Public Health

3|qIpaid pue
|NJYINI1 ‘918INDD. JUBAS|RI
"21JUSYINE UM SILOIS DY}
134 ||2 A3U|] "W INOGE Ojul
poob bulpirocid pue sso.de
ojul bumab ‘ajdoad ybu ay1
01 UOI1BUIIOJUI PIZISOYIUAS
BuneDIUNWIWOD Ul 9AI1D3YS
Ajybiy sem |001 dAlelIRU

a1 194 sdnolb Juedidiied

(1000>4)

uonuaAlaul-sod 01 -aud
woi} parosduwl Apuedyiubis
||e2al d3uled] (100’0 >d) dn
MO||0f YIUOWI-9 0} UOIIUDA
-191u1 350d WOl SSaUleme
93UuleJ) Ul asea109p uedylubls
NG ‘dn Mo||0} Lauow-|

0} UOJIUaAISIUl 3s0d pue
150d-03-21d WOl SSaualeme
93UleJ} Ul 3seasnu] Juedylubig
(1000>d)

dn-moj|0} YIUOW-| O} UOIIUSA
-191U1-150d WOl SSauleme
dDH Ul 9sea1d9p 1uedyiubis
‘dn-moj|04 Yyruow-9 0}
UOoUaAIRIUI-1d WoU) IO 150d
-03-21d WO} ||ed3l 4O SSaU
-31eMB ¢DH Ul S92UI3YIP SN
aulepinb

33 ||pd34 A]21RINDDE PINOD
Soaulell JO 9 1°GL pue dDH

4O %€ Aj[_RIUL ‘'DiBME DI9M
OYM 350U JO "Sd3UlRI} 10}
%6'8 PUB dDH 10§ %87/ | sem
SNOLIRS SSaUaJemMe aul|apInb [eniu|

,SNOULS

q

SM3IAI2IUI SUoydalR1 paint
-DNJIS-IWSS UO PAIDNPUOD
sisAjeue dj1eway3l 2AIRINPU
{|euoI123s SS01D)

skanins buisn
uon

DS
Buimol|o) aAnoe Buiwodaq
40 ssa001d ay1 1noge A101S
paseq-aduUapIAS Ue Buleld

abpajmou auldpInb
95UBYUS 01 SUOIIUIAIRIUI
Paseq-1uaAd JO Aljn
panediad ayy pue sujiepinb
3U1 JO abpamous JIayl uo
SUOISSS DN JO 1oedull ayy

-UaAIUI 350d-24d ‘WIe BUQ U0 PakaAINns a1am syuedidiied

uonesnp3

uonesnp3

(8]
(1102) saul|apIng as1219x3 DS

(8]
(1102) saul|apIng as121ex3 DS

[16] (S107) e 1 yuws

[06]
(6107) '|e 19 Jnodizeliys

a0 Saw0d1NQ :£0Y

uonenjeas :zdy

uondudsaqg

adA

A631ens :L0Y

aulPpIno

pioday

(panunuod) ¢ ajqey



Page 17 of 38

(2022) 22:1034

Morgan et al. BMC Public Health

Y/N p
|euonealssqQ 5

[eaUBWILIRAXT o

K10631ed AB91RA)S | URY) DIOW UL |

Ainfu] pioD [euids 12§ “ANARDY [B31SAUd Vd UBdYIUBIS-UON SN ‘SIS043|2S DIdI}NIA S ‘S|euoISsaj0id d1edYIedH dDH ‘SUoisanD paysy Aljuanbaid Ov4 |

Buiuren [ (8102) [88]
oV/N v/N v/N 9DUR1SISaJ UO UoIIedNp] uoneonp3  sa1agelg pue AUAIDY [BJISAYd  (J-PU) epeue) sa1agelq
[l (8L00) [£8]
oV/N v/N /N Bupyjem uo uonesnpy uopedNP3  SA1aqeI] pue AUAIDY [BISAUd  (3-'Pru) epeue)) sa1agelq
351219X3 D1qOIe BIA
SUOREPUSWWOD3) 3Ul|3pInG [c](8107) [98]
p¥/N v/N v/N 193W 0} MOY UO Uofednp3 uonednp3  salageld pue AUAIDY [BIISAY4  (2-'Pu) epeur) saiageld
pulules) adue
-1S1S31 [9A3]-A101ONPOIIUL BIA
SUOIBPUSIWIOD3I UIIPPING [ (8100) [s8]
p¥/N v/N v/N 193W 0} MOY UO UofedNnp3 uonednp3  sa1ageig pue AUAIDY [BIISAYd  (G-'Pu) epeur) saiagelq
SUOIIEPUSWIWODAI 3U|pIND 6] (e-pu)
p¥/N v/N v/N 199W 0} MOY UO uofednp3 uoneonp3 [ 1] (#107) 9In1dei4 01314 00| epeue)) s1s010doaisO
SUOIIBPUSLIWOD3I
aullPpPIND 199W 03 MOy UO [8] [¢6]
pV/N V/N V/N $19sN-pus 10} UoRESNPI uonesNP3  (110¢) seuUl[9pIND 9sI219X3 DS (e-P'U) BPRURD UONDY DS
saul|
-9pInb ay1 bupowoid 1noge [8]
pV/N V/N V/N SdOH Ydes) 01 JusndoQ uonednp3 (1 10¢) seullepIng as1219X3 DS [c6] (8107) ‘e 1= By
saullPpIinb
3U1 199W 03 AdedYJa ysel
Ul U995 SBM 9DUIIRHIP SN
(00=0) 10U pIp OYM 350}
UeYl g 210w payiodas uon
-BULIOJUI ¥{SH PIAISDI OYM
950y "uonuaAIRIUI-2d O}
pajedwod uopuaAIaul-1sod
(100 =0d) saulPpING 2y 192w
01 AoedyJa asuodsai Ja1eaib
papodal pue (Lo o=d
'16'8+) ¥d JO >oam/sainuiw (CIERN
2I0W Ul pabebua |elano  Adedyya-J|as asidiaxg paidepy Vd JO S|2A3] pue sabessawl
sjuedidiiied 'S§9aM 7 XU 1DS-OVdL] ‘saullepinb 19aw 9y3 Jo suondadiad uo sabes
9U1 J9A0 SaU|2PIND Y 199w 0] UONUSIUI ‘SauUlPpIND 9yl -S9W PAWEIJ-SSO| JO Paulely 011 (€102
01 uopuaul Jo suondadiad  Inoge sspniie ‘suopdadiad -ureb pue ‘uoileuIOUl 4SI SIN YUM SYNPY J0J SaUl|9pIND [68]
qUbIH 26PSSaW Ul 92UIRYIP SN 26eSSawl) SAAINS BUISN ] DY JO $1939)43 Y1 JO uoneululexy uoneonp3 AUANDY [BDISAYd UelpeurD) (£ 107) '|e 19 sojnodoyin
uondudsag adA|
g04 S3WO02INQ :£0Y uonenjeas :z0Y Ab631ens :LOY aulPpInn ploday

(panunuod) ¢ ajqey



Morgan et al. BMC Public Health (2022) 22:1034

studies reported self-efficacy through subjective meas-
ures (i.e., task self-efficacy questionnaire items [98]; social
cognitive predictors of Leisure Time PA (LTPA) among
adults with SCI [109]; perceived capability to increase
aerobic exercise) [110]. Intention was measured subjec-
tively (i.e., intention to be active [42]; Health Action Pro-
cess Approach stages of change [106]; LTPA intentions
[108]; social cognitive predictors of LTPA among adults
with SCI) [109]. Lastly, behaviour was assessed subjec-
tively (i.e., LTPAQ-SCI [42, 98, 106, 108, 109]; GLTEQ-
leisure score [102, 110]; International PA Questionnaire)
[101] and objectively (i.e., Jawbone activity trackers [103];
wrist accelerometers) [98].

Implementation process outcomes included the qual-
ity of completion of activities related to implementation
process strategies [97, 130]. Implementation capacity-
building outcomes included self-efficacy to engage in
implementation process strategies [97, 107, 117-119].
Outcomes beyond those specified in RQ6 are reported in
Table 5.

RQ6: Of the implementation strategies evaluated, which were
reported to be effective for enhancing self-efficacy, intention,
and behaviour in line with the guideline, and self-efficacy
and intent to use the guideline?

In the two evaluated implementation process strategies,
“engaging stakeholders” was associated with increased
social cognitions to perform an integration strategy
among trainers in one experimental study [97] and
among healthcare professionals in one cross-sectional
study [130].

Of the 16 integration strategies evaluated, “feed-
back” was associated with significant increases in PA in
line with the guideline in one experimental study [103].
“Skills training” was evaluated in four experimental
studies, reporting increases in self-efficacy [98], inten-
tions [42], and PA behaviour [42, 98, 102]. One of these
studies found no significant changes, but identified a
high adherence to guideline-level PA behaviour across
all time-points [101]. “Counselling” was evaluated in six
experimental studies, showing positive associations with
self-efficacy [98, 109, 110], intentions [42, 106, 108, 109],
and PA behaviour in line with the guidelines [42, 98, 108,
110]. Three studies found “planning tools” to be associ-
ated with significant increases in intentions [42, 106]
and guideline-level PA [42, 103]. Interestingly, Trinh
et al,, [103] who incorporated “feedback’, “alerts’, “finan-
cial incentives” and “planning tools’; found significant
increases in PA in line with the guidelines.

Latimer-Cheung et al. [42] also amalgamated four strat-
egies; however, this involved three integration strategies
(i.e., “skills training”, “counselling”, and “planning tools”)
and one implementation process strategy (i.e., “human
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resources”). Two studies combined two integration strat-
egies (i.e., “counselling” and “planning tools” [106]; “skills
training” and “counselling”) [98], and four studies com-
bined one integration strategy with either one implemen-
tation process strategy or one capacity-building strategy
(i.e., “counselling” with “human resources” [100—102]
or with “stakeholder training”) [107]. Given their study
designs, we cannot determine whether positive outcomes
resulted from a single implementation strategy, or from
multiple, concurrent implementation strategies.

Of the five evaluated capacity-building strategies,
“stakeholder training” was associated with high levels
of self-efficacy to engage in the implementation pro-
cess strategy across five experimental studies [97, 107,
117-119]. Logically, one of these studies paired “engag-
ing stakeholders”, an implementation process strategy,
with “stakeholder training” to promote PA in adults
with SCI [97].

Risk of Bias

Of the six records evaluating six dissemination strate-
gies, all but one used a non-randomized study design and
were rated as “serious” ROB (see last column in Table 4)
because of missing data (n=3) [40, 41, 90], subjective
outcome measurement (n=1) [90], and confounding
bias (n=1) [90]. The one RCT was rated as “high” ROB
(see last column in Table 4) due to blinding participants
and assessments, attrition bias, and large initial between-
group differences [89].

Of the 16 records that evaluated 23 evaluated imple-
mentation strategies, 13 were non-randomized study
designs and were all deemed as “serious” ROB (see last
column in Table 5) due to confounding bias (n =11) [42,
97, 101-103, 106-108, 117-119], sampling (n =4) [97,
102, 103, 107], intervention measurement (n =4) [42,
102, 106, 108], outcome measurement (1 =6) [42, 97,
101, 102, 106, 117], and missing data (n =1) [130].

The remaining three records evaluating implementa-
tion strategies were all RCTs deemed as “high” ROB (see
last column in Table 5) due to lack of blinding participants
and assessments (n=3) [98, 109, 110] and attrition bias
(n =2) [98, 109]. Full ROB ratings can be seen in Sup-
plement 2 (RCTs) and Supplement 3 (non-randomized,
quasi-experimental, and observational study designs).

Discussion

This systematic scoping review aimed to identify and
evaluate strategies used for the D&I of PA guidelines
among adults of specific populations and/or their stake-
holders in Canada. This review adds to Tomasone et al’s
[23] findings as we discovered new strategy types, iden-
tified evaluations of capacity-building strategies, and
found more concurrent uses of D&I strategies, which
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Record

Guideline
Type

RQ1: Strategy

RQ2: Evaluation
Description

RQ3: Outcomes

ROB Record

IMPLEMENTATION PROCESS STRATEGIES (n=9)

“Gainforth et al.
(2015) [97]

Latimer-Cheung
(n.d) [130]

SCl Exercise Guide-
lines (2011) [8] ers

Canadian Physical
Activity Guidelines ers
for Adults with MS

(2013) [10]

Engaging stakehold-

Engaging stakehold-

Partnership created
between 3 groups
(SCI Action Canada,
Centre for Collabora-
tion, Motivation, and
Innovation, and SCI
Ontario) to develop
the Brief Action Plan-
ning (BAP) training

workshop to promote
PA to people with SCI

Consumer and HCP
feedback on the
developed MS PA
toolkit

One arm pre-post
using interviews
(narrative analysis)
and surveys (training
satisfaction)

Cross-sectional
survey

Perceived behav- Serious®
joural control to use
BAP increased from
baseline to post
intervention but was
not maintained at
follow up (p>0.05). 1
participant reached
the level of compe-
tence appropriate to
be certified to use
BAP Satisfaction with
training was positive
(all scored between
5-7/10)

HCP indicated they
would use the toolkit
in their practice if
given the oppor-
tunity (mean score
545/10 (£1.214);
consumers indicated
the toolkit will
motivate (mean score
5.26/10 (£1.298))
and teach (5.53/10
(41.379)) adults with
MS how to make
smart and informed
decisions about PA
and felt the guideline
well-described the
types of activities that
can be used to meet
guidelines (5.86/10
(4£1.159)); HCP and
consumers felt strate-
gies to overcome
common barriers to
exercise were appro-
priate (HCP mean
5.64/10£1.027,
consumer mean
5.14/0+£1.549), and
all felt the tool was
clear (consumer
mean 5.92/10+/
1.251; HCP mean
545+£1.695) and
comprehensive
(consumer mean
5.64/10£1.222;

HCP mean
5.27/10£0.786)

Serious®
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Record Guideline

RQ1: Strategy
Type

RQ2: Evaluation
Description

RQ3: Outcomes

ROB

Record

Clark et al. (2017) Too Fit to Fracture
[52] (2014)[11]

Maetal. (2019)  Scientific Exercise
[98] Guidelines for Adults
with SCI (2017) [9]

Shirazipour
(2013) [43]

Canadian Physical
Activity Guidelines
for Adults with MS
(2013) [10]

Santa Mina et al.  Exercise for People
(2019) [101] with Cancer (2015) [6]

aSanta Mina et al.  Exercise for People
(2017)[102] with Cancer (2015) [6]

Latimer-Cheung  SCI Exercise Guide-
etal. 2013) [42]  lines (2011) [8]

Parkinson Physical Activity and
Canada (n.d--b) Parkinson’s Disease
[100] (2012) [12]

Engaging stakehold-
ers

Engaging stakehold-
ers

Engaging stakehold-
ers

Human resources

Human resources

Human resources

Human resources

Physicians were inter- ~ N/A
viewed to understand

their thoughts, accept-
ability/usability, current
practices, prior knowl-

edge, barriers to using

them in practice and

what would be needed

to use implement the
recommendation use

Stakeholders N/A
(physiotherapists
and clients with SCI)
were engaged to
co-develop an RCT
(introductory per-
sonal training session
followed by eight
weekly 15-min PA
behavioral coaching
sessions per week)

Meeting minutes N/A
from consensus
panel to develop and
disseminate an evi-
dence-based toolkit
to inform adults of
the guidelines and
teach them to make
smart, informed
choices about PA and
goal setting (topics
included format and
use of photos, etc.)

Registered kine- N/A
siologists deliver
a hospital-based
exercise program

Qualified profession-  N/A
als (physiotherapists,
kinesiologists, and

exercise physiolo-

gists) offer a 30 week
community based

exercise program

A certified personal N/A
trainer and a peer
co-delivered home-

based strength train-

ing sessions

Exercise program N/A
(“Dancing with Par-
kinson’s”) with weekly
dance class delivered

by studio directors at

a local dance school

for people with Par-
kinson’s disease

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A®

N/A®

N/A®

N/A®

N/A®

N/A®

N/A®




Morgan et al. BMC Public Health

Table 5 (continued)

(2022) 22:1034

Page 21 of 38

Record

Guideline

RQ1: Strategy

Type

RQ2: Evaluation
Description

RQ3: Outcomes

ROB Record

INTEGRATION STRATEGIES (n=31)

“Trinh et al.
(2018) [103]

“Trinh et al.
(2018) [103]

Exercise for People
with Cancer (2015) [6]

Exercise for People
with Cancer (2015) [6]

Feedback

Alerts

Participants wore
activity trackers that
provided information
on their daily step
count and overall
progress

Participants wore
activity trackers that
provided sensory
alerts to stand
after > 30 min of
sedentary time

Pre-post
intervention using
Jawbone activity
tracker and surveys
(Functional Assess-
ment of Cancer
Therapy — General)

Pre-post interven-
tion using Jawbone
activity tracker and
surveys (functional
assessment of cancer
therapy - general)

Significant reduction  Serious*
in sedentary time
(4554 min/week)
and increase in MVPA
(44.1 min/week)

at post treatment

but NS differences
from baseline to

12 week follow up.
NS changes in light
intensity PA. Signifi-
cantincrease in step
count from baseline
to post intervention
(1535 average step
increase). At phase 1,
59% of participants
met target step count
(1000 above baseline)
but by phase 3 only
39% met the rising
target (3000 above
baseline). Significant
improvements seen
in emotional wellbe-
ing (average 1.2 point
increase on a scale
from 0-28)

Significant reduction  Serious*
in sedentary time
(455.4 min/week)
and increase in MVPA
(44.1 min/week)

at post treatment

but NS differences
from baseline to

12 week follow up.
NS changes in light
intensity PA. Signifi-
cantincrease in step
count from baseline
to post intervention
(1535 average step
increase). At phase 1,
59% of participants
met target step count
(1000 above baseline)
but by phase 3 only
39% met the rising
target (3000 above
baseline). Significant
improvements seen
in emotional wellbe-
ing (average 1.2 point
increase on a scale
from 0-28)




Morgan et al. BMC Public Health ~ (2022) 22:1034 Page 22 of 38

Table 5 (continued)

Record Guideline RQ1: Strategy RQ2: Evaluation RQ3: Outcomes ROB Record

Type

Description

“Trinh et al.
(2018) [103]

aSanta Mina et al.
(2019) [101]

aSanta Mina et al.
(2017) [102]

Exercise for People
with Cancer (2015) [6]

Exercise for People
with Cancer (2015) [6]

Exercise for People
with Cancer (2015) [6]

Financial incentives

Skills training

Skills training

Participants

were awarded

points to encourage
engagement with the
intervention, which
could be redeemed
for a maximum of
$50 CAD

Hospital based exer-
cise program deliv-
ered by registered
kinesiologists with
prescribed at home
component

Quialified profession-
als (physiotherapists,
kinesiologists, and
exercise physi-
ologists) offering a
30 week community
based exercise
program

Pre-post interven-
tion using Jawbone
activity tracker and
surveys (functional
assessment of cancer
therapy — general)

Prospective cohort
using surveys (IPAQ,
SF-36), 6 min walk
test

Prospective cohort
using surveys
(GLTEQ, FACIT-F and
G, self-rated health),
6 min walk test, grip
strength, HR, BP, BMI,
WC and functional
reach

Significant reduction  Serious®
in sedentary time
(455.4 min/week)

and increase in MVPA
(44.1 min/week)

at post treatment

but NS differences
from baseline to

12 week follow up.
NS changes in light
intensity PA. Signifi-
cantincrease in step
count from baseline
to post intervention
(1535 average step
increase). At phase 1,
59% of participants
met target step count
(1000 above baseline)
but by phase 3 only
39% met the rising
target (3000 above
baseline). Significant
improvements seen
in emotional wellbe-
ing (average 1.2 point
increase on a scale
from 0-28)

All participants were
meeting PA guide-
lines at all time-points
of the intervention.
Improvements in the
6 min walk test from
baseline to 48 weeks
were seen (472 m).
Improvements in
SF36 measures of
general health (+4.4
points) and physical
(+ 3.6 points) were
seen at 48 weeks

NS increase in MVPA
minutes/week (4 47);
significant increase in
LTPA from baseline to
10 weeks; significant
increase in MET
hours/week (4.46).
Statistically significant
increase from base-
line to 10 weeks

in fatigue, social
wellbeing, 6 min walk
test, RHR, SBP and
functional reach

Serious®

Serious®
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Table 5 (continued)
Record Guideline RQ1: Strategy RQ2: Evaluation RQ3: Outcomes ROB Record
Type Description
dLatimer-Cheung  SCI Exercise Guide- Skills training Study 2/2: One One arm pre-post Significant increase Serious®
etal. (2013) [42]  lines (2011) [8] home-based strength intervention using in intentions to be
training session surveys (intentionto  active (d=0.6) and
co-delivered by a be active, modified action planning
certified personal LTPAQ-SCI, health (d=-1.14) over
trainer and a peer, care climate ques- the intervention.
paired with a 1-week  tionnaire) Significant increase
action plan in number of bouts
of strength training,
duration, and total
min/week at the
4 week follow up
(p<0.024). Sig-
nificant increase in
task frequency self
efficacy and barrier
self-efficacy (d=0.52;
d=0.387)
“Maetal.(2019)  Scientific Exercise Skills training Introductory RCT using surveys Increasesinallbut 1 High®
[98] Guidelines for Adults personal training (LTPAQ-SCI, measures  participant in MVPA
with SCI (2017) [9] session followed by 8  of health action from baseline to
behavioural coaching process, self-efficacy), post-intervention
sessions delivered by  wrist accelerometer (+ 236 min/week);
an exercise profes- larger effect size
sional (weekly 15-min when self-reported
sessions) vs when looking
at accelerometer.
Increase in total LTPA
from baseline to
6 month follow
up (4348 min/
week). Increase in
task self-efficacy for
all participants for
engaging in strength
exercise, with a
significantly greater
increase in interven-
tion vs control group
(p<0.05)
Parkinson Physical Activity and  Skills training Exercise program N/A N/A N/A®
Canada (n.d-b) Parkinson’s Disease ("Dance with Parkin-
[100] (2012) [12] son’s”) with weekly

dance class delivered
by studio directors at
a local dance school
for people with Par-
kinson's disease
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Record Guideline RQ1: Strategy

Type

RQ2: Evaluation
Description

RQ3: Outcomes

ROB Record

Vallerand et al.
(2019) [110]

Exercise for People
with Cancer (2015) [6]

Counselling

aArbour-Nici-
topoulos et al.
(2014) [106]

SCI Exercise Guide-
lines (2011) [8]

Counselling

12-week theory-
based telephone
counselling (1 ses-
sion/week) interven-
tion to encourage
cancer survivors to
increase their PA by
60 min/week

6 month telephone
counselling with
trained counsellor
delivered with a
Welcome Package
(resistance bands,

an instruction guide,
tip sheets, and
goal-achievement
strategies) to develop
and strengthen social
cognitions for engag-
ing in LTPA

RCT using surveys
(affective attitude,
action planning,
instrumental attitude,
modified GLTEQ,
perceived capability
and opportunity)

Prospective cohort
using surveys (LTPA
intentions, LTPAQ-SCI)

Significantly greater  High®
increases in instru-
mental attitude in
intervention group vs
control (MBGD=0.5).
Small between group
difference noted

for action planning
(MBGD=0.3) and
medium between
group differences

in affective attitude
were observed
(MBGD =0.06).
Intervention group
increased exercise
behaviour by 281 min
(versus 93 min

in the control).

Small between
group differences
(MBGD=0.2) at the
end of intervention in
perceived capability
to increase aerobic
exercise and medium
between group dif-
ference seen in hav-
ing the opportunity
to increase weekly
aerobic exercise
(MBGD=04)

Intentions to engage
in LTPA started high
(average 4.54/7)

and remained high
(p=0.44). More
clients engaged in
moderate-high inten-
sity LTPA at 6 months
vs baseline (p=0.09).
NS increase in %

of clients regularly
active at baseline
vs4 (p=0.13)or6
(p=0.09) months

Serious®
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Table 5 (continued)
Record Guideline RQ1: Strategy RQ2: Evaluation RQ3: Outcomes ROB Record
Type Description
Chemtob et al. Scientific Exercise Counselling One counselling RCT using surveys Intervention group High®
(2019) [109] Guidelines for Adults session per week (treatment self- reported greater
with SCI (2017) [9] for 8 weeks with a regulation question-  autonomous
trained registered naire, LTPAQ-SCI, motivation (Hedge's
kinesiologist to series assessing social g=091) and
motivate participants cognitive predictors)  controlled motiva-
to engage in LTPA tion at 6 (Hedges'
g= —0.24)and
10 weeks (Hedges'
g=0.02). They
reported greater total
LTPA at 6 (Hedges'
g=0.87)and 10
(Hedge's g=0.85)
weeks and showed
a greater change
from baseline to 6
(dppc=1.14) and 10
(dppc=1.28) weeks
dLatimer-Cheung  SCI Exercise Guide- Counselling Study 1/2: One One arm pre-post Significantincrease in -~ Serious®
etal. (2013)[42] lines (2011) [8] 30 min telephone- intervention using intentions to be active
based counselling surveys (intentionto  (d=0.6) and action
session on self- be active, modified planning (d=-1.14)
regulation and action  LTPAQ-SCI, health over the interven-
plans care climate ques- tion. Significant
tionnaire) increase in number
of bouts of strength
training, duration,
and total min/
week at the 4 week
follow up (p <0.024).
Significant increase
in task frequency self
efficacy and barrier
self-efficacy (d=0.52;
d=0.87)
“Tomasone etal.  SCl Exercise Guide- Counselling Telephone-based One arm pre-post Baseline intentions Serious®

(2018) [108] lines (2011) [8]

counselling by a
registered kinesiolo-
gist paired with the
SCI Get Fit Toolkit,
gradually progressing
to self-regulation (i.e,
counselling delivered
weekly for months

1 & 2, biweekly for
months 3 & 4, and
monthly for 5 &6).
Intervention materials
included: resistance
bands, an instruction
guide, tip sheets, and
an activity intensity
classification chart

intervention using
surveys (LTPA inten-
tions, LTPAQ-SCI

for engaging in
aerobic, strength, and
total LTPA were high
(6.14/7 +1.44) and did
not change over the
6 month intervention.
Significant effect in
time spent strength
training and total
MVPA over the inter-
vention (all F(2,40)
$>3.679,ps=0.03).
NS change in aerobic
activity over the inter-
vention though small
increases emerged
between baseline and
2 months (d=0.29),
and baseline and

6 months (d=0.2).
Clients had positive
perceptions of the
information and
resources provided (all
Ms > 6.00 out of 7)
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Table 5 (continued)
Record Guideline RQ1: Strategy RQ2: Evaluation RQ3: Outcomes ROB Record
Type Description
“Maetal.(2019)  Scientific Exercise Counselling Behavioural coaching  RCT using surveys Increases in all but 1 High®
[98] Guidelines for Adults sessions and personal  (LTPAQ-SCI, measures  participant in MVPA
with SCI (2017) [9] training by profes- of health action from baseline to
sionals (8 weekly process, self-efficacy), post-intervention
15-min sessions) wrist accelerometer (+ 236 min/week);
larger effect size when
self-reported vs when
looking at accelerom-
eter. Increase in total
LTPA from baseline
to 6 month follow up
(4348 min/week).
Increase in task self-
efficacy for all partici-
pants for engaging in
strength exercise, with
a significantly greater
increase in interven-
tion vs control group
(p<0.05)
2Salci et al. (2016)  SCl Exercise Guide- Counselling Adults with SCl and N/A N/A N/A®
[107] lines (2011) [8] exercise professionals
trained by the ALLTP
online mentorship
program offered
counselling to pro-
mote LTPA to people
with SCI
“Trinh et al. Exercise for People Planning tools Participants were Pre-post Significant reduction Serious®
(2018) [103] with Cancer (2015) [6] granted access to intervention using in sedentary time
online action plan- Jawbone activity (4554 min/week)

ning resources to
help them be more
active

tracker and surveys
(functional assess-
ment of cancer
therapy - general)

and increase in MVPA
(44.1 min/week) at post
treatment but NS dif-
ferences from baseline
to 12 week follow up.
NS changes in light
intensity PA. Significant
increase in step count
from baseline to post
intervention (1535
average step increase).
At phase 1,59% of
participants met target
step count (1000 above
baseline) but by phase
3 only 39% met the ris-
ing target (3000 above
baseline). Significant
improvements seen in
emotional wellbeing
(average 1.2 point
increase on a scale from
0-298)
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Table 5 (continued)
Record Guideline RQ1: Strategy RQ2: Evaluation RQ3: Outcomes ROB Record
Type Description
@Arbour-Nici- SCI Exercise Guide- Planning tools 6 month telephone  Prospective cohort Intentions to engage  Serious®
topoulos et al. lines (2011) [8] counselling with using surveys (LTPA in LTPA started high
(2014) [106] trained counsellor intentions, LTPAQ-SCI) (average 4.54/7)

Latimer-Cheung
etal. (2013) [42]

Cancer Care
Ontario (n.d.-d)
[114]

SCl Action
Canada (2011¢)
[54]

SCI Action
Canada (n.d.-b)
[93]

McMaster Univer-
sity (n.d.) [111]

MS Society of
Canada (n.d-a)
[113]

MS Society of
Canada (n.d-b)
[69]

SCI Exercise Guide-
lines (2011) [8]

Exercise for People
with Cancer (2015) [6]

SCI Exercise Guide-
lines (2011) [8]

SCI Exercise Guide-
lines (2011) [8]

Canadian Physical
Activity Guidelines
for Adults with MS
(2013) [10]

Canadian Physical
Activity Guidelines
for Adults with MS
(2013) [10]

Canadian Physical
Activity Guidelines
for Adults with MS
(2013) [10]

Planning tools

Planning tools

Planning tools

Planning tools

Planning tools

Planning tools

Planning tools

delivered with a
Welcome Package
(resistance bands,

an instruction guide,
tip sheets, and
goal-achievement
strategies) to develop
and strengthen social
cognitions for engag-
ing in LTPA

One home based
strength training ses-
sion co-delivered by
a certified personal
trainer and a peer,
paired with a 1-week
action plan

Handout sheet for
setting PA goals

SCI Get Fit Toolkit
brochure with sample
activity plan

Home strength train-
ing guide with plan-
ning worksheets

Interactive e-learning
module (MS Get Fit
Toolkit Online) to
provide practical
information on how
to achieve MS guide-
line level activity

Sub-portion of the MS
Get Fit Toolkit including
a goal setting template
to help people with
MS set and achieve
exercise goals

MS Get Fit Toolkit:
sample exercises for
different movement
levels to help people
with MS meet each
guideline component
and provides com-
mon exercise barriers
and strategies to
overcome them

One arm pre-post
intervention using
surveys (intention to
be active, modified
LTPAQ-SCI, health
care climate ques-
tionnaire)

N/A

N/A

N/A

N/A

N/A

N/A

and remained high
(p=044). More clients
engaged in moderate-
high intensity LTPA at
6 months vs baseline
(p=0.09). NS increase
in 9% of clients regularly
active at baseline vs 4
(p=0.13) or 6 (p=0.09)
months

Significantincrease in -~ Serious®
intentions to be active
(d=06) and action
planning (d=-1.14)
over the interven-
tion. Significant
increase in number
of bouts of strength
training, duration,

and total min/

week at the 4 week
follow up (p<0.024).
Significant increase

in task frequency self
efficacy and barrier
self-efficacy (d=0.52;
d=0387)

N/A N/A®

N/A N/A®

N/A N/A®

N/A N/A®

N/A N/A®

N/A N/A®
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Record

Guideline

RQ1: Strategy
Type

RQ2: Evaluation
Description

RQ3: Outcomes

ROB

Record

MS Society of
Canada (n.d.-c)
[112]

Osteoporosis
Canada (n.d.-b)
[75]

Parkinson Society
Canada (2012)
[12]

Diabetes Canada
(n.d.-a) [49]

Diabetes Canada
(n.d.-c) [86]

Diabetes Canada
(n.d-e)[87]

Ontario Brain
Institute (2014b)
[115]

Canadian Physical
Activity Guidelines
for Adults with MS
(2013) [10]

Too Fit to Fracture
(2014)[11]

Physical Activity and
Parkinson'’s Disease
(2012)[12]

Physical Activity and
Diabetes (2018) [2]

Physical Activity and
Diabetes (2018) [2]

Physical Activity and
Diabetes (2018) [2]

Formulation of
evidence-based mes-
sages to promote the
use of physical activ-
ity to prevent and
manage Alzheimer’s
disease (2017) [3]

Planning tools

Planning tools

Planning tools

Planning tools

Planning tools

Planning tools

Planning tools

Website containing
various resources
(toolkit, handouts,
guide) for plan-

ning exercise, basic
exercises and a guide
for people to follow if
they wish to engage
in more activity

Booklet containing
sample exercises,
activity planning
worksheets, and
guide for how to
achieve each recom-
mendation (i.e., how
to get 30 min aerobic)

PA progress chart to
note daily activity
type and duration for
one month

Brochure with a moti-
vation checklist and an
interactive exercise to
help end-users identify
personal barriers to

PA and can consider
strategies to overcome
common barriers

Brochure explaining
how to set SMART
(specific, measure-
able, attainable, real-
istic, time-oriented)
exercise goals, and
how to create and
maintain an aerobic
training program

Brochure with an
activity sheet for
considering personal
pros and cons of
being active/inactive
and a template for
creating a weekly PA
plan

Tracking sheet to
write down sources
of personal motiva-
tion and goals, and to
build and plan how
to maintain a weekly
PA plan

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A®

N/A®

N/A®

N/A®

N/A®

N/A®

N/A®
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Table 5 (continued)

Record Guideline RQ1: Strategy RQ2: Evaluation RQ3: Outcomes ROB Record
Type Description

CAPACITY-BUILDING (n=6)

Tomasone etal.  SCl Exercise Guide- Stakeholder training ~ Seminars provided to  One arm pre-post Significant linear Serious®
(2017) [119] lines (2011) [8] HCP trainees during  intervention using increase immediately

regular classtimeto  surveys post training in belief

teach how to discuss that attending a

LTPA among their presentation will help

patients with SCI discuss PA to future

patients (5.62 t0 6.2,
out of 7), followed

by linear decrease
over subsequent

6 months (5.59)
(as>.81). Confidence
in ability to discuss PA
with future patients
followed the same
trend (4.91 to 5.84 to
5.25;rs>.71). Inclu-
sion of audiovisual
presentation aspects
predicted positive
changes in attitudes
pre/post intervention

(p<0.001)
Tomasone etal.  SCl Exercise Guide- Stakeholder training  Training sessions for ~ One arm pre-post NS changes at any Serious®
(2015)[118] lines (2011) [8] CMCL presenters (e, intervention using time-point in percep-
facilitators) how to surveys tions that the new
run the CMCL inter- CMCL curriculum
vention for people will help presenters
with SCl either face to implement the CMCL
face or via telephone info, strategies, and
(the CMCL interven- resources at their next
tion aims to increase presentation (pre score:
HCPs use of PA 5.89/7).NS changes in
guidelines for people % of the new CMCL
with SCI) curriculum presenters

intend to use at their
next presentation.
Significant decrease
from post intervention
to 6 month follow

up in confidence in
ability to tell HCP about
CMCL info, strate-

gies and resources,
persuade HCP to use
CMCL resources, teach
presenters about

CMCL and persuade
presenters to use CMCL
information (6.2/7 fell to
5.65/7; effect size -0.77)
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Table 5 (continued)
Record Guideline RQ1: Strategy RQ2: Evaluation RQ3: Outcomes ROB Record

Type

Description

Tomasone et al.

(2014) [117]

“Gainforth et al.

(2015) [97]

Salci et al. 2016)

[107]

Schmitz et al.
(2019) [120]

SCI Exercise Guide-
lines (2011) [8]

Stakeholder training

SCl Exercise Guide-
lines (2011) [8]

Stakeholder training

SCl Exercise Guide-
lines (2011) [8]

Stakeholder training

Exercise Guidelines
for Cancer Survivors:
Consensus Statement
from International
Multidisciplinary
Roundtable (2019) [7]

Stakeholder training

CMCL seminars
delivered to HCPs
(e.g., rehabilita-

tion therapists) to
enhance their inten-
tions to prescribe PA
to patients

One 4-h workshop
offered in 3 regional
areas by a certified
Brief Action Planning
(BAP) trainer to teach
peers BAP and moti-
vational interviewing
to promote PA to
people with SCI

HCP completed the
ALLTP program to

One arm pre-post
intervention using
surveys (self efficacy
items adapted from
Rhodes and Cour-
neya, intention items
adapted from Azjen)

One arm pre-post
intervention using
interviews (narrative
analysis) and surveys
(training satisfaction)

Quasi-experimental
pre/post intervention

help them encourage using surveys

and recommend PA
to patients with SCI

Suggestions for
HCP to work toward
implementing the
guidelines in their
practice

N/A

Intentions to discuss
PA significantly
increased from pre-
to-post CMCL training
(p<0.002) but signifi-
cant decreases were
seen between post
training and 6 months
(p<0.005) (no decline
below baseline). Same
trend was seenin
confidence in their
ability to discuss PA
with patients and
persuade patients

1o participate in PA,
and in instrumental
attitudes towards the
usefulness of CMCL

Perceived behav-
joural control to

use brief action
planning increased
from baseline to post
intervention but was
not maintained at
follow up (p>0.05). 1
participant reached
the level of compe-
tence appropriate to
be certified to use
BAP. Satisfaction with
training was positive
(all scored ranging
from 5-7/10)

The ALLTP module
left participants feel-
ing their self-efficacy
was enhanced to
speak about and
encourage LTPA.

It remained high
throughout training
and positively corre-
lated with the useful-
ness of program con-
tent (r=041-0.71). At
follow up, participants
had discussed LTPA
with an average of

7 people with dis-
abilities

N/A

Serious®

Serious®

Serious®

N/A®
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Record Guideline RQ1: Strategy RQ2: Evaluation RQ3: Outcomes ROB Record
Type Description
SCALE-UP (n=7)
Oncology Nurs-  Exercise for People Implementation Checklist can be used N/A N/A N/A®
ing Society (n.d.)  with Cancer (2015) [6] toolkit by any HCP to help
[123] recommend PA to
cancer patients and
identify risk factors
Exercise is Exercise Guidelines Implementation Online program regis- N/A N/A N/A®
Medicine (n.d.-b) for Cancer Survivors:  toolkit try to help patients,
[124] Consensus Statement families, and HCP find
from International PA programs in their
Multidisciplinary communities
Roundtable (2019) [7]
Exercise is Exercise Guidelines Implementation Fillable handout for N/A N/A N/A®
Medicine (n.d.-c)  for Cancer Survivors:  toolkit HCPs to help make PA
[125] Consensus Statement recommendations (pre-
from International scriptions) to patients
Multidisciplinary (including dose, type,
Roundtable (2019) [7] etc. for aerobic and
strength training)
Ma et al. (2018) SCI Exercise Guide- Implementation Tool helps HCP recom- N/A N/A N/A®
[92] lines (2011) [8] toolkit mend PA to patients
with SCl depending
on risk factors, motiva-
tion, and resource
availability
SCI Action SCI Exercise Guide- Implementation Series of onlinevid-  N/A N/A N/A®
Canada (n.d-b) lines (2011) [8] toolkit eos to provide HCPs
[127] with the latest knowl-
edge, resources,
barriers people with
SCl face to PA, coping
strategies, and tips to
lead patients to be
more active
Canadian Society Canadian Guideline  Implementation Screening tool to N/A N/A N/A®
for Exercise for Physical Activity toolkit help HCPs determine
Physiology (2015) Throughout Preg- if their pregnant
[122] nancy (2019) [1] patients are ready to
safely engage in PA
Diabetes Canada  Physical Activity and  Implementation Interactive decision-  N/A N/A N/A®

(n.d-d) [126]

Diabetes (2018) [2]

toolkit

making tool for HCP
to easily recommend
PA to patients with
diabetes

" ALLTP Active Living Leaders Training Program, BMI Body Mass Index, BP Blood Pressure, CMCL Changing Minds Changing Lives, CSEP Canadian Society for Exercise
Physiology, FACIT-F Functional Assessment of Chronic lliness Therapy - Fatigue, GLTEQ Godin Leisure Time Exercise Questionnaire, HCP Healthcare Professionals, IPAQ
International Physical Activity Questionnaire, LTPA Leisure Time Physical Activity, LTPAQ-SCI Leisure Time Physical Activity Questionnaire — Spinal Cord Injury, MBGD
Mean Between Group Difference, MET Metabolic Equivalent, MS Multiple Sclerosis, MVPA Moderate to Vigorous Physical Activity, NS Non-significant, PA Physical Activ-
ity, RHR Resting Heart Rate, SCI Spinal Cord Injury, SF-36 Short form 36, WC Waist Circumference

a

b RCT

¢ Experimental
4 Observational
€ unclear

in more than 1 strategy category
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may help guide efforts to translate guidelines into use
across both general and specific populations, within Can-
ada or internationally.

Dissemination

Six dissemination process strategies involved “formative
research” to support the dissemination of two guidelines
(i.e. for MS and Alzheimer’s) [3, 10]. Further, we identi-
fied 49 dissemination strategies — a greater number than
identified in Tomasone et al’s [23] review of guideline
D&I for the general population. “Distribution of guideline
materials” was the most commonly used dissemination
strategy type (n=230), while “mass media/communica-
tions campaigns” was the least common (n =9). Only
four records evaluated two types of dissemination strat-
egies (i.e., “distribution of guideline materials” and “edu-
cation”) and no included record evaluated “mass media/
communications campaigns” Many included records
reported distributing fact sheets as a dissemination strat-
egy, potentially due to their simplicity and low produc-
tion cost relative to other dissemination strategies (e.g.,
scientific reports, mass media campaigns) [131]. While
no included study evaluated a fact sheet, prior research
has found fact sheets to improve Australian health pro-
fessionals” knowledge and intentions to advise against
alcohol consumption during pregnancy [132] and to
enhance North American and Western European wom-
en’s knowledge and attitudes about congenital infections
as effectively as educational videos [133].

As the majority of dissemination strategies were not
evaluated, it is difficult to reliably conclude how effective
these strategies are at enhancing awareness, attitudes, and
knowledge toward PA guidelines. Similarly, we cannot
determine whether any of the evaluated strategies were
more or less effective than others due to the heterogene-
ous evaluation measures used. Nevertheless, our findings
align with Tomasone et al., [23] suggesting that low levels
of guideline awareness and knowledge persisted despite
the use of abovementioned strategies to disseminate PA
guidelines. Formative research (e.g., engaging stakehold-
ers) is warranted for future studies to identify how dis-
semination strategies may be best enacted in real-world
settings and evaluation is warranted to determine which
have the most utility for improving guideline awareness
and knowledge among specific populations and their
stakeholders.

Implementation

Nearly as many implementation strategies were iden-
tified as dissemination strategies (=53 and n=55,
respectively). The most-used implementation strategy
was “planning tools” (n=16) with “feedback’, “alerts’, and
“financial incentives” being the least-often used (ns=1).
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Unique from Tomasone et al. [23] was our identification
of multiple records discussing multiple implementa-
tion strategies for a single intervention (i.e., the Chang-
ing Minds, Changing Lives intervention promoted the
uptake and use of the SCI guidelines among stakeholders)
[90, 117-119]. The researchers of the Changing Minds,
Changing Lives intervention evaluated “education” and
“stakeholder training” strategies, which informed multi-
ple intervention iterations. Possibly, sequentially apply-
ing strategies in a single intervention may provide greater
opportunities to assess the effectiveness of, and thus
improve upon, D&I efforts.

Nevertheless, few implementation strategies were eval-
uated and evaluations applied a variety of measures, par-
ticularly for self-efficacy. This makes cross-comparison
a challenge, rendering conclusions on relative effective-
ness impossible. Of the evaluated implementation strate-
gies, “counselling” and “skills training” seem to have been
most successful at enhancing self-efficacy, intention,
and behaviour to meet PA guideline benchmarks among
members of specific populations and “stakeholder train-
ing” seemed to have had an influence on stakeholders’
self-efficacy to engage in implementation process strat-
egies. “Counselling’, “skills training’, and “stakeholder
training” were often delivered in-person, which is likely
to be resource intensive. In light of the COVID-19 pan-
demic, remote PA counselling and skills training may
be a more viable option [134]. Recent work has found
that online PA interventions are not only more feasi-
ble to implement broadly in absence of research fund-
ing, but may also be as effective as in-person formats
[135]. Indeed, remote formats may be beneficial for spe-
cific populations in overcoming their unique barriers to
engaging in PA such as concerns overs accessibility and
transportation [109].

Finally, 16 planning tools were implemented among
specific populations, such as fillable handouts and check-
lists to assist individuals in setting PA goals, but only
three were evaluated. Planning has been identified as an
important, effective step for health behaviour change
among the general population [136]. While singular
implementation strategies, such as planning tools, may
be lower cost [136] and easier to deliver than multifac-
eted interventions (e.g., combined PA counselling and PA
training) [137], evaluating such tools may not be feasible
for guideline developers if funding is limited [138]. Still,
research utilizing planning tools should aim to investi-
gate their impact on specific population health behaviour
when possible.

Combined uses of D&I strategies
Eleven records used D&I strategies concurrently, more
than was identified in Tomasone et al. [23] This may be
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because stakeholders of PA guideline D&I for specific
populations (e.g., guideline developers, organization
members) are more integrated with their target com-
munities than stakeholders of general population PA
guidelines. For instance, “formative research’, “distribu-
tion of guideline materials”, “counselling’;, and “planning
tools” were used for both the MS Get Fit Toolkit and
the SCI Get Fit Toolkit [43, 54] to simultaneously dis-
seminate and implement the guidelines. However, no
record concurrently evaluated D&I outcomes [43, 52].
It would be helpful to understand the impacts of con-
current use of D&I strategies, such as how targeting PA
guideline awareness first may augment increases PA
behaviour in line with the guidelines. From a theoreti-
cal stance, behavioural determinants, such as aware-
ness or knowledge, are antecedents to longer-term
outcomes, such as PA [23, 139]. Accordingly, future
work should evaluate concurrent uses of D&I strategies
to clarify their interplay in promoting the uptake and
use of guidelines.

Implications for future reporting and research
Interestingly, many identified records pertained to the
PA guidelines for persons living with and beyond can-
cer (n=29), and for persons with SCI (n=21). Com-
paratively, the osteoporosis guidelines [11] were reflected
in three records. Organizations could benefit from
enhanced communication amongst each other and with
researchers to endorse strategies deemed to be most
effective, which can help advance guideline uptake and
use [140]. Indeed, our content expert consultation identi-
fied many unpublished and non-public records (n=43),
which may be hampering important advances in the field.
Thus, we recommend that researchers in this area make
all guideline D&I strategies available, such as with open
science, to improve communication.

Despite the smaller scope of our review (i.e., smaller
geographic scope, smaller-sized populations, English
only, PA guidelines only), more records of specific pop-
ulation PA guidelines were identified (#=81) than the
Tomasone et al. [23] review of PA, sedentary behaviour,
and sleep guidelines (1 =47). Perhaps, strategies in spe-
cific populations are developed and enacted more fre-
quently because specific populations are more defined,
connected with health professionals (e.g., oncologists),
and likely to ask for guideline resources relative to the
general population [141]. Moreover, PA guidelines for
specific populations are often disseminated and imple-
mented with dedicated research grant funding with
expectations for end-of-grant knowledge translation
efforts by guideline development groups through existing
networks with end-users. Nevertheless, no firm conclu-
sions can be drawn regarding whether the higher number
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of identified records in this review resulted from specific
population PA guidelines having been developed and
supported by special interest groups. The high variabil-
ity in methods used to evaluate D&I strategies created
a challenge for determining strategies’ relative effective-
ness. Unfortunately, some strategy classes (i.e., imple-
mentation scale-up strategies) and some types (i.e., “mass
media/communications campaign’, “human resources”)
were not evaluated, similar to Tomasone et al., [23] and
dissemination scale-up strategies were not represented
at all in our review. Finally, despite the usefulness of D&I
process strategies in establishing the needs of the target
audience [23], only six identified implementation strate-
gies in our review were either paired with “stakeholder
engagement” (i.e., integration [98]; capacity-building)
[97] or “human resources” [42, 100-102].

These findings bear practical and knowledge implica-
tions for future study and reporting in D&I. First, the
present results may inform future guideline D&I work
in Canada or analogous countries (i.e., high-income
status, English-speaking). Specifically, it appears that
“counselling”, “skills training’, and “planning tools” are
deemed to be effective at enhancing self-efficacy, inten-
tions, and PA behaviour in line with guidelines [42, 98,
101, 102, 106, 108-110] and “stakeholder training” is
deemed to be effective at improving self-efficacy to per-
form implementation process strategies [97, 107, 117—
119]. Further, limited evidence suggests that “formative
research” may be useful in determining the quality of
dissemination efforts [40, 41] and “education” may be
effective at increasing awareness and knowledge of
PA guidelines [90]. Thus, to promote PA among spe-
cific populations, it is recommended that “formative
research” and “education” be used to enhance aware-
ness and knowledge and “counselling’, “skills training’,
and “planning tools” be used to enhance self-efficacy,
intentions, and PA behaviour in line with the guidelines.
Future research should continually investigate their
effectiveness, to support refinement and positive evalu-
ations of these strategies among the general population
[23], and should begin to evaluate other types of strat-
egies (e.g., “mass media/communications campaigns’,
“implementation toolkits”) to determine which con-
tribute to positive outcomes. In all populations, future
studies should incorporate more formative research on
strategy development and improvement and continue
using integrated knowledge translation approaches that
engage relevant stakeholder groups from project outset
[142], which may improve the potency of future guide-
line D&I efforts [143]. Overall, there is a need for fur-
ther use and investigation of the effectiveness of a wider
range of D&I strategies for both the general population
and specific populations.
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Strengths and limitations

This systematic scoping review has several notable
strengths. Primarily, the methodology used was rigor-
ous and adhered to published standards [30, 31, 33]. The
comprehensive search strategy identified 81 relevant
records reporting D&I strategies. The majority of records
were located through the content expert (n=44) and
targeted web-based (n=27) search approaches, dem-
onstrating the appropriateness of the systematic scop-
ing review methodology used. Secondly, this review
applied the framework by Tomasone et al., [23] enabling
the classification of six dissemination process strategies,
which showcased the utility of collaborative, formative
approaches for enhancing dissemination strategies. The
present study also highlighted a need for greater fre-
quency and consistency in the evaluation of D&I strate-
gies and their outcomes. Moving forward, comparative
evaluations could help determine whether certain strat-
egies are more effective than others within a given pop-
ulation, or are more effective in one population than
another. Finally, while this review identified strategies for
disseminating and implementing PA guidelines to only
eight specific populations, the present findings could
apply to other researchers disseminating or implement-
ing PA guidelines more broadly. Along with findings from
Tomasone et al. [23], it appears that “feedback’, “financial
incentives’, “counselling”, and “planning tools” may be
effective for PA guideline implementation regardless of
the population of interest.

This review is not without its limitations. Specifically,
our inclusion criteria may have limited the number of
relevant records identified. For example, because some
of the included guidelines are international in scope,
such as the 2017 SCI guidelines [9], it is possible that
they could have been disseminated and/or implemented
by other countries; thus, our review precluded inclusion
of such records (c.f., [144]) despite them utilizing the
same guideline. Second, our review provides a snapshot
of D&I strategies for specific population PA guidelines
at a specific point in time, which is subject to change as
additional D&I efforts are made. However of interest,
even the content experts who led guideline D&I were not
aware of any additional, recent records, suggesting that
the majority of D&I efforts happen soon after a guideline
is released. Further, the few evaluated strategies and large
variation in evaluation methods did not support a com-
prehensive evaluation of the relative effectiveness of D&I
strategies. Finally, the ROB tools used may have been a
limitation as they identified a high degree of bias in the
included studies, when the problem may instead be sys-
temic. For instance, large sample sizes and control groups
may not be possible or ethical when conducting PA
research among specific populations as PA opportunities
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for these individuals tend to be highly sought-after yet
rare [145].

Conclusion

Few reports of the D&I of PA guidelines for specific pop-
ulations have evaluated the strategy(ies) used. Nonethe-
less, this review identified favourable strategies for the
dissemination (i.e., “formative research’, “education”) and
implementation (i.e., “counselling’, “skills training’, “plan-
ning tools’, “stakeholder training”) of population-specific
PA guidelines. Future initiatives to develop and apply
D&I strategies should be accompanied by evaluation
of those strategies wherever feasible. Studies could also
look to evaluate a greater range of strategies to determine
their relative effectiveness. Ultimately, these results can
help inform future D&I efforts to translate PA guideline
recommendations into use among specific populations
and their stakeholders, which may inform similar efforts
among the general population.
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