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Abstract

Background: Given the potential impact school-based daily physical activity (DPA) policies can have on the health
outcomes of Canadian children, it is surprising that such little research has examined the implementation and student-level
effectiveness of these policies, and that even less have used theory to understand the barriers and facilitators affecting
uptake of this policy by teachers. This review descriptively summarizes the implementation status, approaches used to
implement DPA, and the effectiveness of DPA at increasing the physical activity of children at school. In addition, the
Theoretical Domains Framework (TDF) was used to explore the barriers and facilitators to DPA implementation.

Methods: A scoping review of English articles using ERIC, CINAHL, and Google Scholar (2005 to 2016) was conducted.
Only studies that evaluated the implementation and/or student-level effectiveness of DPA policies in Canadian elementary
schools were included. Only articles that examined DPA implementation barriers and facilitators by teachers, principals,
and/or administration were eligible for the TDF analysis. Data on study characteristics and major findings regarding
implementation status, implementation approach used, and impact on student’s physical activity were extracted and
were summarized descriptively, including study quality indicators. Two coders extracted and categorized
implementation barriers and facilitators into TDF domains.

Results: The search resulted in 66 articles being retrieved and 38 being excluded for not meeting the eligibility criteria,
leaving 15 eligible for review (10 of which examined barriers and facilitators to implementation from DPA deliverers’
perspective). Eleven of 15 studies examined the Ontario DPA policy, and 2 studies were from both Alberta and British
Columbia. Thirteen studies examined implementation, and only two examined effectiveness. DPA implementation status,
approaches to delivery, and effectiveness on student’s PA levels are inconsistent across the three provinces. A total of 203
barriers/facilitators were extracted across the ten implementation studies, most of which related to the environmental
context and resources (ECR; n = 86; 37.4%), beliefs about consequences (n = 41; 17.8%), and social influences (n= 36; 15.7%)
TDF domains.

Conclusions: With the limited research examining the DPA policy in Canada, the current status and approaches used to
implement DPA and the student-level effectiveness is not well understood; however, this review revealed that DPA
deliverers often report many barriers to DPA implementation. Most importantly, in conducting a TDF-based analysis of
the barriers/facilitators affecting implementation, this review provides a theoretical basis by which researchers and
policy-makers can design interventions to better target these problems in the future.
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Background
Like most children and youth worldwide [1], Canadian chil-
dren are not meeting the national physical activity guide-
lines for optimal health [2–4]. To address this problem, the
World Health Organization recommends that schools de-
velop policies to increase physical activity among children
[5]. In an attempt to help children meet the national rec-
ommendations of 60 min of moderate-to-vigorous physical
activity (MVPA), three Canadian provinces have adopted
daily physical activity (DPA) policies aimed to increase chil-
dren’s physical activity levels specifically during the school
day [6–8]. Although the specific DPA policy requirements
for each province varies slightly, they are comparable in
that they require elementary schools (and thus teachers,
principals, and/or administration) to provide a specific
amount of time each day for children to be active during
instructional hours of the school day. For example, the
Ministry of Education in Ontario mandated their DPA pol-
icy in 2005, requiring elementary schools to provide at least
20 min of sustained MVPA as part of the instructional
school day for children in grades one to eight [8]. Similar
DPA policies were authorized in Alberta and British
Columbia in 2005 and 2008, respectively, with the require-
ment to provide activities that vary in form and intensity
for 30 min during the school day [6, 7]. Although DPA pol-
icies ultimately aim to change and have an effect on stu-
dents’ physical activity levels at school, within the context
of elementary schools, the implementation of DPA policies
require behavior change of the teacher to provide oppor-
tunities for children to be active, and the approaches they
chose to provide these opportunities is left at their personal
or school’s discretion. In this way, the DPA policies poten-
tially affect two different, yet interrelated behaviors (the
provision by teachers and the physical activity of students).
Therefore, if DPA policies are implemented as intended,
teachers, principals, and/or administration will change their
provision/implementation behaviors, and students will
change their physical activity behaviors.
While there are many examples of policies being adopted

to promote the physical activity of children [9, 10], “the
adoption of policies is not sufficient to promote greater
physical activity: policies are not self-implementing” (p.280)
[11]. Implementation is the conversion of policy plans into
action [12], and implementation evaluation examines the
progress and process of how this occurs and measures the
products resulting from the process [13]. There are many
individual, environmental, and social-cultural factors that

influence the successful implementation of policies at a
local level. This is especially true of schools, which are “dy-
namic, complex, multi-level systems with numerous factors
that can influence implementation” (p.274) [14], and the
quality of implementation can affect the outcomes of the
policy or program [15]. Therefore, studying only the adop-
tion of policies while ignoring the context in which they are
implemented is detrimental to understanding how and why
policies are or are not successful. A holistic approach that
considers the complex interaction of these factors must be
taken into account when considering how physical activity
policies are implemented in various school-settings.
Although it has been a decade since the first DPA

policy was mandated in Canada, evaluation of its imple-
mentation and effectiveness is surprisingly limited [16,
17]. Provincial school policies that have the potential to
positively impact the health outcomes of so many
Canadian children warrant further investigation as to
their current implementation and effectiveness. A re-
cently published review examining the adoption, diffu-
sion, implementation, and impact of DPA policies across
Canada rated the strength of each province’s policy
based on the language used, the specific time and inten-
sity requirements, and the inclusion of mechanisms for
implementation and monitoring [17]. This review
highlighted that the implementation of these policies
across Canada is inconsistent and suboptimal. Addition-
ally, only one study in BC [18] and two studies in On-
tario [19, 20] have examined the effectiveness of DPA
policy implementation at increasing children’s PA levels
at school, with mixed results. It should be noted, how-
ever, that the BC evaluation of DPA examined only the
impact of DPA on provision of physical education mi-
nutes per week, not on overall physical activity levels at
school [18]. These mixed findings further highlight the
need to examine the factors that prevent implementation
in order to understand why the policy is not having a
positive impact on children’s PA levels at school. While
the authors of this review thoroughly examined how
each policy was conceptualized and adopted by each
province, they did not use theoretical principles to re-
view the evaluation pertaining to the implementation
and impact of these policies on students’ physical activ-
ity at school, important components of understanding
the policy process [21]. Additionally, of the articles they
included in their review, few of the authors reported
explicit use of behavior change theory to guide their
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original research or analyze the factors affecting the
implementation process. Theory is valuable for under-
standing how a policy is put into practice (i.e., imple-
mentation) and in identifying the barriers (i.e., factors
preventing implementation) and the facilitators (i.e., fac-
tors enhancing implementation) that influence policy
implementation, in order to explain the impact these
policies have on children’s physical activity levels. There
are many factors associated with implementing interven-
tions and policies in real-world settings, which requires
behavior change at an individual, organizational, or com-
munity level [22]. The implementation of the DPA policy
during the school day requires behavior change of the
teacher, principals, and/or administration, and thus it is
important to examine perceived barriers to implementa-
tion from this perspective. While identifying barriers to
implementation is a common area of inquiry in imple-
mentation research, theory is often not used to guide
our understanding of these factors [23], which if ad-
dressed would be able to increase systematic uptake and
success of these policies. The advantage of conducting a
theory-based analysis of the barriers and facilitators af-
fecting the implementation of school-based physical ac-
tivity policies by teachers is that it provides a framework
for comprehensively understanding the relationship be-
tween these factors and the mechanisms by which they
affect teachers’ behavior. Understanding these connec-
tions from a theoretical perspective better helps inform
and guide researchers, policy-makers and individuals re-
sponsible for delivering such policies on how to develop
evidence-based strategies to improve uptake of the pol-
icy into practice. Simply identifying barriers that are not
linked to theoretical constructs does not provide a
strong foundation for intervention development.
One such framework that can allow us to apply theory

and comprehensively identify the factors that need to be
addressed is the Theoretical Domains Framework (TDF)
[24, 25]. The TDF is a suitable framework for retrospect-
ively examining barriers and facilitators. It accounts for
the overlapping constructs that exist across behavior
change theories and it provides categories called do-
mains by which to more broadly capture the potential
range of factors that influence implementation out-
comes, thus allowing researchers to better understand
policy implementation [25, 26]. It also provides a com-
mon language for researchers to classify barriers and fa-
cilitators to implementation. The 14 TDF domains
include knowledge, skills, memory, attention and
decision processes, behavioral regulation, social/profes-
sional role and identity, beliefs about capabilities, opti-
mism, beliefs about consequences, intentions, goals,
reinforcement, emotion, environmental context and re-
sources, and social influences [22]. The TDF has been
used in several reviews to understand barriers and

facilitators to a wide variety of behaviors (e.g., patients’
exercise behavior, healthcare professionals’ behaviors in
relation to pregnancy weight management) [27, 28]. An
examination of the barriers and facilitators to DPA im-
plementation by DPA providers (i.e., teachers, principals,
and/or administration) using the TDF will provide a list
of the potential modifiable factors to target and allow re-
searchers to create theoretically informed interventions
to improve the implementation and effectiveness of this
school-based physical activity policy in the future.

Purpose
The aim of this review was to broadly understand the
implementation and effectiveness of the DPA policy in
Canadian elementary schools. Specifically, we aimed to
examine: (1) the implementation status of DPA in
Canada, (2) the implementation approaches used to de-
liver the DPA policy during the school day, (3) the bar-
riers and facilitators to DPA policy implementation, and
(4) the effectiveness of DPA policy implementation at in-
creasing the physical activity of children at school.

Methods
Approach
Due to the variety of methods used across a small num-
ber of existing evaluations, a systematic review and
meta-analysis were not possible. Instead, this mixed
methods scoping review, guided by the Arksey and
O’Malley framework [29], provides a systematic descrip-
tion and synthesis of data. Scoping reviews are appropri-
ate for summarizing broad, understudied areas and
identifying gaps in the literature [29]. In addition, the
Theoretical Domain Framework was used to code bar-
riers and facilitators to DPA implementation. The Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) criteria guided reporting of
the methods and findings (see Additional file 1) [30]. A
protocol for this review was not registered.

Search and screening
To retrieve research articles and governmental reports
on policy evaluation of DPA in Ontario, Alberta and
British Columbia, two databases (ERIC, CINAHL) and
one search engine (Google Scholar, to identify gray lit-
erature), and respective provincial government/educa-
tion websites were searched in February 2015 for the
time period 2005–2015. The same search was conducted
again in May 2016 to retrieve additional articles
published after the original search. One author executed
the searches in consultation with a librarian. The search
query was tailored to the specific requirements of each
database and broad search terms included: daily physical
activity OR physical activity OR exercise AND polic*
AND school. Additional terms were used in the
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advanced search option of Google Scholar, to find arti-
cles with all of the words: school AND polic* AND
Canada, and with at least one of the words: daily phys-
ical activity OR physical activity OR exercise AND
qualitative OR quantitative. An a priori decision was
made to screen only the first 100 hits (as sorted by rele-
vance by Google Scholar) after considering the time
required to screen each hit and because it was believed
that further screening was unlikely to yield many more
relevant articles. Finally, reference lists of identified arti-
cles were examined to retrieve additional eligible articles.
One author screened titles and abstracts against eligibil-
ity criteria and full texts were retrieved in situations
where relevance was uncertain. Each eligible article was
read in its entirety to identify studies that examined the
barriers and facilitators to DPA implementation. The
screening process to obtain the eligible studies is illus-
trated in Fig. 1. Phase 1 included the search for eligible
studies for the overall review, and phase 2 included
reviewing the implementation articles for the examin-
ation of barriers and/or facilitators.

Eligibility criteria
Included studies were those that examined any aspect of
the implementation or impact of DPA in Canada using
qualitative and/or quantitative methods. Government
reports were also included in the review. Inclusion cri-
teria for articles and reports were (i) articles written in
English, (ii) publication after 2005 (after first provincial
policy was mandated), (iii) involved some aspect of DPA
policy evaluation (implementation or impact), (iv)
applicable to elementary school setting (children aged
5–12 years), and (v) primary research papers. Articles
were excluded if they applied only to a secondary school
setting (youth aged 13–18 years), as both Alberta and
Ontario’s DPA policies do not apply to these students.
Unless published dissertations were not included in this
review. Articles that only addressed participants’ per-
spectives or opinions of PA outcomes and did not
include formal measurement of DPA (either subjective
or objective; i.e., survey, interview, pedometer) were con-
sidered implementation articles (not effectiveness). To
answer the third aim of this study, implementation

Fig. 1 Flow chart of search results and barrier/facilitator (BF) identification. BF barrier/facilitator. Search for eligible articles was conducted in Phase
1. Phase 2 involved the identification of articles that examined the barriers and facilitators to implementation
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articles were examined for the presence of barriers and
facilitators, operationalized as any factor, characteristic,
view, or belief that either impedes or enables implemen-
tation of the DPA policy. For this analysis, eligible arti-
cles included those that examined barriers and
facilitators from the perspective of teachers, principals,
and/or administration.

Data extraction
The first author extracted the following data from each
article: (1) study type and design, (2) participants, (3)
methods used to assess implementation and/or PA out-
comes, and (4) major findings (process and/or outcome
results). For the purposes of study type classification,
only student self-reported or objectively measured phys-
ical activity was considered an impact measure and clas-
sified as an effectiveness article. If an article asked
teachers, principals, and/or administration to report on
children’s physical activity (based on their observation),
this study was classified as an implementation article. If
measured, DPA implementation status (i.e., degree to
which DPA was delivered) and approaches used to im-
plement DPA (i.e., methods of DPA delivery) were ex-
tracted by the same researcher. Additional information
was extracted from each article examining the imple-
mentation barriers and/or facilitators, including: (1) data
collection method and (2) behaviour change theory used,
if applicable. Barrier and facilitator extraction was per-
formed by one researcher, with double extraction occur-
ring across 33% (n = 3) of the articles by a research
assistant. To identify barriers and facilitators, each article
was read in its entirety by both researchers. We distin-
guished between a barrier and facilitator based on how
the authors of each article reported and classified the
factor influencing DPA policy implementation. If the au-
thors did not provide this distinction, we used our oper-
ationalized definition stated previously. Once identified,
each researcher transferred the factor to an excel spread-
sheet. For qualitative studies, the barrier/facilitator was
recorded in its original format unless only reported by
authors in a synthesized format (e.g., according to a
themed code). For quantitative studies, individual bar-
riers/facilitators were extracted if ≥50% of respondents
agreed that the factor influenced implementation. In
other words, a factor was not extracted if >50% of re-
spondents disagreed that the barrier/facilitator was sig-
nificant. Choosing to extract the barriers and facilitators
that were viewed by the majority of respondents as being
significant influences to policy implementation allows
researchers to provide recommendations for and develop
interventions that target these pertinent factors in the
future and are hopefully relevant across multiple school
contexts. For questionnaire measures with an intermedi-
ate category (i.e., Likert-scale questions), the barrier/

facilitator was extracted if at least 50% of respondents
agreed with the intermediate category (or agreed more
strongly; see more extraction details in the comments
column of Table 3). If a quantitative study included
open-ended questions about implementation barriers or
facilitators, the responses were extracted irrespective of
how many respondents agreed they were present. Ex-
tracted factors from each coder’s excel spreadsheet were
compared to assess extraction agreement across the
three studies.

Quality assessment
Although not a requirement in Arksey and O’Malley’s
[29] scoping review framework, it has been suggested by
others to include an assessment of methodological qual-
ity in included studies [31]. Due to the lack of validated
quality assessment tools for process evaluations, the
adapted version of the criteria described by Naylor and
colleagues [32] and originally adapted from Wierenga
and colleagues [33] was used (see items and evaluation
criteria in Additional file 2). In accordance with Naylor
and colleagues [32] past work, items were scored as
positive, negative, or not applicable, and studies were
classified as strong (>75% positive), moderate (50–75%),
or weak (<50%). When an item was not applicable, that
item was excluded from the mean score of that study’s
rating. One reviewer conducted quality assessments for
all implementation articles, with a second rater assessing
33% (n = 4) of the articles. Quality assessment agreement
was based on overall global ratings not on individual
items. For the two studies examining DPA policy’s effect-
iveness on children’s physical activity [19, 20], the vali-
dated quality assessment tool for quantitative studies
developed by the Effective Public Health Practice Project
(EPHPP) [34] was used (see items and evaluation criteria
in Additional file 3). The EPHPP quality assessment tool
assigns a strong, moderate, or weak rating to six study
components to provide a global quality rating. Strong
studies have four or more strong components and no
weak components. Moderate studies have fewer than
four strong ratings and/or only one weak component.
Weak studies have two or more weak components. Only
one reviewer conducted quality assessments for these
articles.

Data synthesis/analysis
Implementation status and approaches and physical ac-
tivity outcomes across each eligible study were summa-
rized descriptively. The TDF was used to code the
implementation barriers and facilitators reported by
teachers, principals, and administration across the
studies in order to identify what needs to change for
behavior/implementation to change.
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Reliability of method
Agreement of barrier and facilitator extraction by coders
was assessed by percent agreement. To analyze the fac-
tors that influenced the implementation of DPA across
studies, two researchers independently coded barriers
and facilitators to the TDF domains in seven rounds. For
each round, a percentage of the total extracted list of
barriers and facilitators were randomly selected (across
all papers). In the first round, the theoretical definitions
of each TDF domain were used as a framework to guide
coding. Coders met to discuss discrepancies after the
first round (and every round thereafter), and a coding
manual was refined to the context of our research topic
for subsequent coding rounds (see 3rd column in
Additional file 4). Ongoing discussion and refinement
between rounds ensured that recoding previous items
was not necessary. In the first round, 9.85% of the total
identified barriers and facilitators (n = 20) were coded
using the TDF domain and definitions [24] (see
Additional file 4). In rounds 2 and 3, an additional 11.8%
(n = 24) and 12.8% (n = 26) was coded, respectively. In
round 4, an additional 19.7% (n = 40) was coded. In
round 5, 14.8% (n = 30) more were coded, and in round
6, 16.3% (n = 33) was coded. In round 7, the last 14.8%
(n = 30) was coded. Where coding varied, consensus was
achieved through discussion after each round. Percent
agreements, Cohen’s Kappa statistic [35] and prevalence
adjusted bias adjusted Kappa statistic (i.e., PABAK) [36]
were used to show agreement between coders for new
items coded at each round. PABAK was used to account
for the high prevalence of not assigning more than one
domain to each barrier. Intercoder agreement values of
0.60–0.79 indicate “substantial” reliability, and those
above 0.80 are “outstanding” [37]. Finally, main themes
from barrier/facilitator coding were identified, and illus-
trative comments for each theme were selected.

Results
Characteristics of eligible studies
Selection of eligible studies is summarized in Fig. 1. The
search resulted in 66 articles being retrieved and 38 be-
ing excluded for not meeting the eligibility criteria.
Overall, a total of 15 articles and reports met the eligibil-
ity criteria for the current review [18–20, 38–49], ten of
which examined barriers and facilitators to implementa-
tion [38, 40, 41, 43–49]. Of the 15 studies that met the
inclusion criteria, 11 articles evaluated the Ontario DPA
policy [19, 20, 38–46], and 2 articles were from both
Alberta [47, 48] and British Columbia [18, 49]. Table 1
summarizes each study based on province, evaluation
type, methods and data used, participants, evaluation in-
dicators, and main findings. There were an equal num-
ber of quantitative (n = 6), qualitative (n = 5), and mixed
methods (n = 4) studies included in this review. The

majority of the studies evaluated implementation (n =
13), and two studies evaluated a combination of imple-
mentation by teachers and effectiveness on student’s
physical activity levels.

Study quality
Due to nature of a scoping review and the limited re-
search available, articles were not excluded based on
their quality rating (see Additional file 5 and 6). Both
raters were in complete agreement of overall global rat-
ings for process evaluations. While not excluded from
the review, we were not able to assess the quality of the
Auditor General’s Office report [40] due to poor report-
ing. Specifically, there was a lack of detail on the
methods employed and interpretation of the results. Of
the remaining studies evaluating the implementation of
DPA, 8 studies received moderate process scores [18,
42–45, 47–49] and 4 studies received weak process
scores [38, 39, 41, 46]. Based on the process that mea-
sures quality assessment criteria, no studies received
strong process scores. This was most likely due to the
lack of multiple data collection methods and the inability
to measure data on multiple occasions. Only one study
managed to include measurements before the DPA pol-
icy was implemented to measure the change in the
school environment [18]. No studies measured policy
outcomes related to implementation dose or quality
(item P8). Based on the EPHPP quality assessment tool,
the two effectiveness articles received weak global rat-
ings, due to poor reporting because secondary data was
presented (original articles were retrieved to assess
methods) [50, 51]. Of note is that the tool is not specific
to observational studies, so some items were not
applicable.

Barrier and facilitator extraction and coding reliability
Ten studies that reported factors that influence the im-
plementation of DPA were included (see Fig. 1). The two
independent coders extracted a total of 76 barriers/facili-
tators from three randomly selected articles, and percent
agreement for barrier and facilitator extraction was
75.0%. Across each barrier and facilitator coding rounds,
the average intercoder agreement was outstanding. The
initial coding in round 1 showed substantial agreement
levels, but reliability improved following refinement of
the coding manual (see Table 2).

Implementation status
While one study reported 100% successful implementa-
tion by principals and teachers in a sample of Calgary
elementary schools [47], most studies revealed that
schools are not meeting the implementation require-
ments. In their DPA study in Ontario, Stone and
colleagues [20] categorized schools on a continuum
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according to implementation schedule: according to par-
ents, 16% of students were occasionally (1–2 days per
week), 34% of students were often (3–4 days per week),
and 49% of students were always (5 days per week) given
opportunities to be active each day for 20 min. In one
school district in Ontario, only 45% of teachers and 46%
of students reported always or often doing DPA on days
with no physical education [38, 39]. In BC, Watts and
colleagues [18] found that 65% of the schools they
surveyed obtained full implementation of DPA, while
another study revealed that principals perceived greater
implementation (90%) compared to teachers (43%) [49].

Implementation approaches
Implementation approaches used by DPA deliverers to
fulfill DPA requirements included many different
approaches. In BC, Mâsse, Naiman, and Naylor [49] cat-
egorized implementation style taken by schools as either
prescriptive or non-prescriptive. Prescriptive approaches
require all children to participate during instructional
time while non-prescriptive approaches provide children
with more opportunities to be active during non-
instructional time. The majority of elementary schools
across each province adopted a prescriptive approach by
increasing physical education classes during the week
[18, 43, 48] or scheduling DPA activity class into the
timetable [43, 47–49]. Ontario schools used some cre-
ative methods to deliver DPA during instructional time,
including integrating DPA into other curriculum sub-
jects, taking multiple smaller breaks throughout the day
and allowing older students to lead DPA activities for
younger classes [43]. Non-prescriptive approaches in-
cluded providing more opportunities and access to
facilities at recess and lunch breaks, without providing
additional times to be active during instructional time
[40, 47–49]. For example, in Alberta, 57% of schools re-
ported increasing resources through the purchasing of
equipment for gym and recess [48].

Identified barriers and facilitators
A total of 203 barriers/facilitators were extracted across
the ten studies. Table 3 outlines the number of bar-
riers/facilitators that were identified across DPA studies
based on the TDF domains. Some of these barriers were
coded under multiple domains, resulting in a total of
230 coded barriers/facilitators. The most commonly
coded TDF domains were environmental context and
resources (ECR; n = 86; 37.4%), beliefs about conse-
quences (n = 41; 17.8%), and social influences (n = 36;
15.7%). No barriers/facilitators were coded in memory,
attention and decision processes, goals, or optimism
domains. Only four of the ten articles that examined
implementation used theory to guide the study. Identi-
fied themes from the TDF domains are listed in
Additional file 7.

Effectiveness of DPA policy implementation on children’s
physical activity
Only 2 of the 15 articles examined the impact of
DPA on student’s physical activity behavior [18, 19].
Hobin and colleagues [19] examined associations be-
tween student self-reported MVPA and schools’ DPA
implementation model and found that student phys-
ical activity was associated with PE frequency per
week but not the DPA implementation model (i.e.,
DPA only on days without PE, in addition to daily
PE or as part of daily PE). Stone and colleagues [20]
used accelerometers and classroom schedules to
compare total physical activity and sustained bouts
of MVPA to frequency of DPA schedule. They found
that less than 50% of students received DPA every
day, and no child engaged in sustained MVPA for
20 min as required by the DPA guidelines. However,
for children who did receive DPA every day, they
were more active overall, more likely to meet PA
guidelines, and less likely to be overweight compared
to students who did not receive DPA.

Table 2 Intercoder agreement statistics including percent agreement, Kappa and PABAK and the number of observations used
during each coding round

Round % total (n observations) Mean percent positive agreement
(n observationsa)

Mean Kappa (±SD) Mean PABAK (±SD)

Round 1 9.85 (20) 70.0 (20) 0.66 ± 0.50 0.90 ± 0.15

Round 2 11.8 (24) 88.5 (26) 0.90 ± 0.25 0.97 ± 0.08

Round 3 12.8 (26) 71.0 (31) 0.79 ± 0.41 0.94 ± 0.12

Round 4 19.7 (40) 76.2 (42) 0.74 ± 0.44 0.92 ± 0.12

Round 5 14.8 (30) 84.2 (38) 0.85 ± 0.35 0.94 ± 0.12

Round 6 16.3 (33) 77.5 (40) 0.83 ± 0.34 0.94 ± 0.11

Round 7 14.8 (30) 84.8 (33) 0.90 ± 0.29 0.97 ± 0.09

Kappa Cohen’s Kappa statistic [35], PABAK prevalence adjusted bias adjusted Kappa statistic [36]
aSome barriers were coded under multiple domains if applicable. Mean percent was calculated based on each code the BF was given
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Discussion
With the limited research examining the DPA policy in
Canada, the current status and approaches used to im-
plement DPA, and the impact on student’s physical ac-
tivity levels is not well understood; however, this review
revealed that DPA deliverers (i.e., teachers, principals,
administration) often report many barriers to DPA im-
plementation, most of which relate to the environmental
context and resources (i.e., lack of training, time, and re-
sources), beliefs about consequences (i.e., burden on
teacher, classroom influences), and social influences (i.e.,
lack of student/parent interest) domains of the TDF. Un-
derstanding these implementation barriers from a theor-
etical perspective is the key to creating solutions to
overcoming them in the future. Our review adds this
theoretical analysis to the existing literature and is rele-
vant to other studies examining the implementation of
school-based interventions and polices that commonly
report similar barriers and facilitators to uptake [32].

Barriers and facilitators and theoretically informed
solutions to DPA implementation
Nearly all implementation evaluations reviewed for this
article examined staff member’s perspectives regarding
the barriers and facilitators to DPA policy implementa-
tion. Common themes emerged irrespective of province,
context/scheduling requirement (i.e., instructional or
non-instructional), or data collection methodology (i.e.,
quantitative or qualitative), and the majority of barriers
reported by teachers and principals related to the TDF
theoretical domains of ECR, social influences, and beliefs
about consequences. These implementation barriers ex-
perienced by DPA deliverers are similar to those re-
ported by others implementing similar school-based PA
policies [52–56], highlighting that school policy imple-
menters experience similar barriers and challenges when
implementing PA initiatives in a school context.
A primary strength of this study as compared to previ-

ous reviews is that in using a theoretical framework to
understand policy implementation, researchers can de-
velop theoretically informed solutions to the identified
barriers and design interventions that can better target
these problems in the future [57]. A TDF analysis pro-
vides the behavioral diagnosis of what needs to change
in a specific context in order for a target behavior to
occur and can be linked to intervention functions and
techniques to change behavior through guidance of the
Behaviour Change Wheel framework (BCW) [22]. This
review highlights the need to create interventions that
target barriers relating to the (1) ECR, (2) beliefs about
consequences, and (3) social influences domains. Inter-
vention functions that have been linked to these do-
mains include: (1) training, restriction, environmental
restructuring and enablement. (2) Education, persuasion,

and modeling, and (3) restriction, environmental re-
structuring, modeling and enablement, respectively [22].
Therefore, DPA implementation may improve if some or
all of these intervention functions are directed at the
DPA deliverers through interventions. For example, one
strategy to overcome the commonly reported barrier of
lack of training (coded in the TDF domains ECR, skills,
and knowledge) would be for Ministries of Education
and/or school boards to provide additional and ongoing
training to teachers on how to conduct DPA during the
instructional and non-instructional school day. Similarly,
to target teachers’ perception of a lack of time (i.e., ECR)
and to minimize the burden that they feel about fitting
DPA during the busy school day (i.e., beliefs about con-
sequences), school boards can emphasize how DPA posi-
tively benefits children’s focus and concentration (i.e.,
education) or require that DPA is a part of the overall
curriculum and monitor it more readily (i.e., environ-
mental restructuring). Focusing specifically on teacher’s
reported implementation barriers and perceptions will
assist with policy implementation, considering that they
express less support, perceive less effectiveness of, and
report more barriers for DPA implementation than prin-
cipals [38, 43, 48].

Low adoption of DPA implementation
The level of perceived implementation adoption is in-
consistent across the three provinces. Overall, it appears
that only about half of the elementary schools studied
are meeting their respective DPA time requirement, as
self-reported by teachers and principals. However “[the]
self-reported findings may reflect what is scheduled ver-
sus actual policy implementation” (p.S75) as made evi-
dent by direct observations in a school-based PA policy
evaluation in Alabama [58]. Moreover, scheduling DPA
into the school day provides children with the opportun-
ity to be active, but does not guarantee that students are
active during this time.

Implementation approaches
Implementation approaches across Canada have varied,
with the majority of schools adopting prescriptive (e.g.,
additional PE and scheduling DPA into timetable, inte-
grating DPA into other curriculum subjects, taking mul-
tiple smaller breaks throughout the day) approaches,
and some schools are using non-prescriptive (e.g., intra-
murals, lunch hour games and open access to facilities
and equipment) approaches (defined by Mâsse and col-
leagues [49]). Non-prescriptive approaches would allow
schools and teachers to take a more hands-off approach
and possibly minimize the two major perceived barriers
relating to ECR, including a lack of time in schedule [38,
40, 41, 43, 47–49] and conflicting with other curricular
demands [38, 40, 41, 43, 45, 49]. Unfortunately, the

Weatherson et al. Implementation Science  (2017) 12:41 Page 12 of 15



implementation delivery methods currently used are not
linked to PA outcomes, and as such, it is unknown how
effective these specific approaches are at increasing
children’s physical activity levels at school. A more spe-
cific examination of the behavior change techniques [59]
that teachers, principals, and administrative staff use to
deliver DPA would be beneficial for linking implementa-
tion approaches to identified barriers, and ultimately, PA
outcomes.

Future research
There is an obvious need for future evaluation to exam-
ine DPA policy implementation and effectiveness across
all three provinces. Few studies have evaluated the ef-
fectiveness of the various DPA implementation ap-
proaches employed by elementary schools on student’s
PA levels. To understand the impact of these policies,
further research that uses objective measures of PA in
children is needed. Even though DPA policy implemen-
tation barriers and facilitators have been examined in
depth, it is unclear whether or not these findings have
been utilized to change implementation practices. In
particular, it is unclear if and what strategies have been
provided to or used by schools to overcome barriers and
facilitate implementation of the policy. In order for the
DPA policy to meet prescribed outcomes, it is essential
that current evaluation research findings be translated
into usable forms to allow for schools to adopt imple-
mentation procedures according to research-based
evidence. The use of the TDF to analyze barriers and fa-
cilitators to implementation assists with this process for
future research interventions.

Strengths and limitations
While the strength of this review is the utilization of a
theoretical framework to categorize the factors that in-
fluence the implementation of the DPA policy across
three Canadian provinces, it is important to recognize
its limitations. A limited number of databases were
searched and therefore our search for articles was not
exhaustive. It is possible that the search terms did not
result in the complete retrieval of DPA policy articles in
this context. The exclusion of dissertation data may also
have limited relevant research from this review. Future
research should consider a formal systematic review that
includes similar DPA policies from international jurisdic-
tions to provide more comprehensive and more
generalizable findings.
Only one author screened articles for eligibility and

extracted data from all studies. Of the studies that were
included, it is difficult to compare findings and therefore
draw conclusions from this review, due to the nature of
heterogeneity in policy implementation and evaluation.
Barriers and facilitators were not always explicitly

discussed, and the authors did not have access to the
raw data from each eligible article. Therefore only bar-
riers and facilitators that were reported by the original
authors could be extracted and coded, and findings may
not encompass the full range of factors that influence
DPA implementation. Given the heterogeneity of report-
ing barriers and facilitators across studies, we found it
useful to code the barriers and facilitators in rounds,
using the TDF domain definitions. After each round,
consensus discussion allowed us to refine the coding
manual to the context of the research topic, and this
strengthened our agreement.
Our parameters for barrier and facilitator extraction

excluded factors that may have a significant role on im-
plementation. Even if most respondents did not agree
that a barrier or facilitator influenced implementation, it
still represents a factor that should be considered in tai-
loring interventions. However, while some factors may
not have been extracted from one study, they may have
been extracted from other studies and therefore were
still captured in our findings. In the future, it would be
helpful for authors to use consistent methods for meas-
uring and reporting barriers and facilitators (e.g., using a
theoretical framework like the TDF). Finally, the level at
which the barrier/facilitator was being discussed in the
original research was not always clear (i.e., does the
factor affect the teacher implementing DPA or the
student engaging in physical activity?). The use of the
TDF allowed us to accomplish this by categorizing the
barriers/facilitators according to the DPA deliverer (i.e.,
teacher, principal, administration); however, it is possible
that the level at which the barrier/facilitator was working
was incorrectly interpreted by the researchers.

Conclusions
Overall, the research evaluating the daily physical activ-
ity policies in Ontario, Alberta, and British Columbia
has many shortcomings. Of particular concern is the
lack of evaluation in British Columbia and Alberta.
While the majority of studies have examined the process
of DPA policy implementation in elementary schools, a
lack of implementation adoption undermines future
evaluation of the policy’s effectiveness on student PA
levels. Only when schools report greater adherence to
implementation, will there be value in measuring the
policy’s effectiveness. Also, “[b]ecause policy and pro-
gram implementation are evolving processes that
typically entail extensive adaptation, evaluation efforts
must continue to attend to process issues” (p. 56) [12].
Important process issues include addressing the barriers
to implementation. While research evidence is limited
and the use of theory to guide our understanding of pol-
icy evaluation has been scarcely utilized, this review pro-
vides a theoretical lens in which to understand the
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barriers and facilitators to DPA policy implementation.
It is our hope that this analysis will assist researchers in
creating interventions to overcome implementation bar-
riers and more successfully fulfill policy guidelines to be
able to evaluate the effectiveness of these policies on stu-
dent’s PA levels in the future.

Additional files

Additional file 1: PRISMA Checklist. Completed PRISMA checklist
indicating page number in manuscript of relevant content. (DOC 58 kb)

Additional file 2: Process measures quality assessment. Quality
assessment criteria for process evaluations, adapted from Wierenga and
colleagues [33]. (DOCX 73 kb)

Additional file 3: Impact measures quality assessment. Quality
assessment criteria for effectiveness evaluations, adapted from Thomas
and colleagues [34]. (DOCX 81 kb)

Additional file 4: TDF coding manual. TDF domains and definitions
used to code barriers and facilitators. (DOCX 127 kb)

Additional file 5: Quality assessment of implementation studies. Quality
ratings for each implementation study using Wierenga and colleagues
[33] quality assessment criteria. (DOCX 86 kb)

Additional file 6: Quality assessment of effectiveness studies. Quality
ratings for each effectiveness study using Thomas and colleagues [34]
quality assessment criteria. (DOCX 53 kb)

Additional file 7: Themed barriers and facilitators to DPA
implementation by theoretical domain. Identified themes to
implementation barriers and facilitators arranged by TDF domains.
(DOCX 132 kb)

Acknowledgements
A research assistant assisted with double extraction and coding of
implementation barriers and facilitators.

Funding
This study was undertaken with no funding.

Availability of data and materials
All data generated or analyzed during this study are included in this
published article (and its supplementary information files).

Authors’ contributions
KW envisioned and planned the study, collected the data, and drafted the
manuscript. KW and HG analyzed the data. All authors read and approved
the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
Not applicable.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1School of Health and Exercise Sciences, Faculty of Health and Social
Development, University of British Columbia, Okanagan, ART 360-1147
Research Road, Kelowna, BC V1V 1V7, Canada. 2School of Health and Exercise
Sciences, Faculty of Health and Social Development, University of British
Columbia, Okanagan, ART 129-1147 Research Road, Kelowna, BC V1V 1V7,

Canada. 3School of Health and Exercise Sciences, Faculty of Health and Social
Development, The University of British Columbia, Okanagan, RHS 119-3333
University Way, Kelowna, BC V1V 1V7, Canada.

Received: 22 July 2016 Accepted: 13 March 2017

References
1. World Health Organization: physical activity. http://www.who.int/

mediacentre/factsheets/fs385/en/ (2015). Accessed 20 Jan 2016.
2. Colley RC, Garriguet D, Janssen I, Craig CL, Clarke J, Tremblay MS.: Physical

activity of Canadian children and youth: accelerometer results from the
2007 to 2009 Canadian Health Measures Survey. http://www.statcan.gc.ca/
pub/82-003-x/2011001/article/11397-eng.htm (2011). Accessed 27 May 2014.

3. Tremblay MS, Warburton D, Janssen I, Paterson DH, Latimer AE, Rhodes RE,
Kho ME, Hicks A, LeBlanc AG, Zehr L, Murumets K, Duggan M. New Canadian
physical activity guidelines. Appl Physiol Nutr Metab. 2011;36:36–46.

4. Janssen I, LeBlanc AG. Systematic review of the health benefits of physical
activity and fitness in school-aged children and youth. Int J Behav Nutr Phys
Act. 2010;7:1–16.

5. World Health Organization: global recommendations on physical activity for
health. http://www.who.int/dietphysicalactivity/factsheet_
recommendations/en/ (2010). Accessed 13 Apr 2016.

6. British Columbia Ministry of Education: daily physical activity. https://www.
bced.gov.bc.ca/dpa/dpa_requirement.htm (2016). Accessed 24 Oct 2014.

7. Alberta education: daily physical activity initiative. http://education.alberta.
ca/teachers/resources/dpa.aspx (2015). Accessed 24 Oct 2014.

8. Public Health Ontario: daily physical activity in Ontario. http://www.
publichealthontario.ca/en/BrowseByTopic/HealthPromotion/Pages/Daily-
Physical-Activity-in-Ontario.aspx#.VQZZNmY2m2w (2015). Accessed 24
Oct 2014.

9. Lagarde F, LeBlanc CM. Policy options to support physical activity in
schools. Can J Public Health. 2010;101:S9–S13.

10. Robertson-Wilson JE, Dargavel MD, Bryden PJ, Giles-Corti B. Physical activity
policies and legislation in schools: a systematic review. Am J Prev Med.
2012;43:643–9.

11. Salvesen D, Evenson KR, Rodriguez DA, Brown A. Factors influencing
implementation of local policies to promote physical activity: a case study
of Montgomery Country, Maryland. J Public Health Manag Pract.
2008;14:280–8.

12. DeGroff A, Cargo M. Policy implementation: implications for evaluation.
New Directions Eval. 2009;124:47–60.

13. Taylor JP, McKenna ML, Butler GP. Monitoring and evaluating schools
nutrition and physical activity policies. Can J Public Health. 2010;101:S24–7.

14. Clarke AM, O’Sullivan M, Barry MM. Context matters in programme
implementation. Health Educ. 2010;110:273–93.

15. Durlak JA, DuPre EP. Implementation matters: a review of research on the
influence of implementation on program outcomes and the factors
affecting implementation. Am J Community Psychol. 2008;41:327–50. doi:10.
1007/s10464-008-9165-0.

16. Faulkner G, Zeglen L, Leatherdale S, Manske S, Stone M. The relationship
between school physical activity policy and objectively measured physical
activity of elementary school students: a multilevel model analysis. Arch
Public Health. 2014;72:1–9.

17. Olstad DL, Campbell EJ, Raine KD, Nykiforuk CIJ. A multiple case history and
systematic review of adoption, diffusion, implementation and impact of
provincial daily physical activity policies in Canadian schools. BMC Public
Health. 2015;15:385–426.

18. Watts AW, Mâsse LC, Naylor PJ. Changes to the school food and physical
activity environment after guideline implementation in British Columbia,
Canada. Int J Behav Nutr Phys Act. 2014;11:50–9.

19. Hobin EP, Leatherdale ST, Manske SR, Robertson-Wilson JE. A multilevel
examination of school and student characteristics associated with moderate
and high levels of physical activity among elementary school students
(Ontario, Canada). Can J Public Health. 2010;101:495–9.

20. Stone MR, Faulkner GEJ, Zeglen-Hunt L, Bonne JC. The daily physical activity
(DPA) policy in Ontario: is it working? An examination using accelerometry-
measured physical activity data. Can J Public Health. 2012;103:170–4.

21. Schmid TL, Pratt M, Witmer L. A framework for physical activity policy
research. J Phys Act Health. 2006;3:S20–9.

Weatherson et al. Implementation Science  (2017) 12:41 Page 14 of 15

dx.doi.org/10.1186/s13012-017-0570-3
dx.doi.org/10.1186/s13012-017-0570-3
dx.doi.org/10.1186/s13012-017-0570-3
dx.doi.org/10.1186/s13012-017-0570-3
dx.doi.org/10.1186/s13012-017-0570-3
dx.doi.org/10.1186/s13012-017-0570-3
dx.doi.org/10.1186/s13012-017-0570-3
http://www.who.int/mediacentre/factsheets/fs385/en/
http://www.who.int/mediacentre/factsheets/fs385/en/
http://www.statcan.gc.ca/pub/82-003-x/2011001/article/11397-eng.htm
http://www.statcan.gc.ca/pub/82-003-x/2011001/article/11397-eng.htm
http://www.who.int/dietphysicalactivity/factsheet_recommendations/en/
http://www.who.int/dietphysicalactivity/factsheet_recommendations/en/
https://www.bced.gov.bc.ca/dpa/dpa_requirement.htm
https://www.bced.gov.bc.ca/dpa/dpa_requirement.htm
http://education.alberta.ca/teachers/resources/dpa.aspx
http://education.alberta.ca/teachers/resources/dpa.aspx
http://www.publichealthontario.ca/en/BrowseByTopic/HealthPromotion/Pages/Daily-Physical-Activity-in-Ontario.aspx#.VQZZNmY2m2w
http://www.publichealthontario.ca/en/BrowseByTopic/HealthPromotion/Pages/Daily-Physical-Activity-in-Ontario.aspx#.VQZZNmY2m2w
http://www.publichealthontario.ca/en/BrowseByTopic/HealthPromotion/Pages/Daily-Physical-Activity-in-Ontario.aspx#.VQZZNmY2m2w
http://dx.doi.org/10.1007/s10464-008-9165-0
http://dx.doi.org/10.1007/s10464-008-9165-0


22. Michie S, Atkins L, West R. The behaviour change wheel: a guide to
designing interventions. Great Britain, UK: Silverback Publishing; 2014.

23. Rothman AJ. “Is there nothing more practical than a good theory?”: why
innovations an advances in health behaviour change will arise if
interventions are used to test and refine theory. Int J Behav Nutr Phys Act.
2004;1:11–7.

24. Cane J, O’Connor D, Michie S. Validation of the theoretical domains
framework for use in behaviour change and implementation research.
Implement Sci. 2012;7:37.

25. Michie S, Johnston M, Abraham C, Lawton R, Parker D, Walker A. Making
psychological theory useful for implementing evidence based practice: a
consensus approach. Qual Safe Health Care. 2005;14:26–33.

26. Nilson P. Making sense of implementation theories, models and
frameworks. Implement Sci. 2015;10:53.

27. Dobson F, Bennell KL, French SD, Nicolson PJA, Klaasman RN, Holden MA,
Atkins L, Hinman RS. Barriers and facilitators to exercise participation in
people with hip and/or knee osteoarthritis: synthesis of the literature using
behaviour change theory. Am J Phys Med Rehabil. 2016;95:372–89.

28. Heslehurst N, Newham J, Maniatopoulos G, Fleetwood C, Robalino S, Rankin J.
Implementation of pregnancy weight management and obesity guidelines: a
meta-synthesis of healthcare professionals’ barriers and facilitators using the
Theoretical Domains Framework. Obes Rev. 2014;15:462–86.

29. Arksey H, O’Malley L. Scoping studies: towards a methodological framework.
Int J Soc Res Methodol. 2005;8:19–32.

30. Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. Preferred
Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA
Statement. BMJ. 2009;339:b2535.

31. Levac D, Colquhoun H, O’Brien KK. Scoping studies: advancing the
methodology. Implement Sci. 2010;5:69–77.

32. Naylor PJ, Nettlefold L, Race D, Hoy C, Ashe MC, Higgins JW, McKay HA.
Implementation of school based physical activity interventions: a systematic
review. Prev Med. 2015;72:95–115.

33. Wierenga D, Engbers LH, Van Empelen P, Duijts S, Hildebrandt VH, Van
Mechelen W. What is actually measured in process evaluations for worksite
health promotion programs: a systematic review. BMC Public Health.
2013;13:1190.

34. Thomas BH, Ciliska D, Dobbins M, Micucci S. A process for systematically
reviewing the literature: providing the research evidence for public health
nursing interventions. Worldviews Evid Based Nurs. 2004;1:3176–84.

35. Cohen J. Weighted kappa: nominal scale agreement provision for scaled
disagreement or partial credit. Psychol Bull. 1968;70:213–20.

36. Byrt T, Bishop J, Carlin J. Bias, prevalence and kappa. J Clin Epidemiol.
1993;46:423–9.

37. Landis JR, Koch GG. The measurement of observer agreement for
categorical data. Biometrics. 1977;33:159–74.

38. Patton I. Teacher’s perspectives of the daily physical activity program in
Ontario. Phys Health Ed J. 2012;78:14–21.

39. Patton I, Overend T, Mandich A, Miller L. The daily physical activity program
in Ontario elementary school: perceptions of students in grades 4-8. Phys
Health Ed J. 2014;80:12–7.

40. Office of the Auditor General of Ontario: 2013 Annual report: student
success initiatives. http://www.auditor.on.ca/en/content/annualreports/
arreports/en13/303en13.pdf (2013). Accessed 9 Jan 2015.

41. Strampel CM, Martin L, Johnson MJ, Iancu HD, Babineau C, Carpenter JG.
Teacher perceived barriers and potential solutions to implementing daily
physical activity in elementary schools. Phys Health Ed J. 2014;80:14–22.

42. Robertson-Wilson JE, Lévesque L. Ontario’s daily physical activity policy for
elementary schools: is everything in place for success? Can J Public Health.
2009;100:125–9.

43. Brown KM, Elliott SJ. ‘It’s not as easy as just saying 20 minutes a day’:
exploring teacher and principal experiences implementing a provincial
physical activity policy. Univers J Publ Health. 2015;3:71–83.

44. Rickwood G. The status of daily physical activity in northern Ontario’s
elementary public schools. J Educ Train Stud. 2015;3:136–49.

45. Allison KR, Schoueri-Mychasiw N, Roberts J, Hobin E, Dwyer JJ, Manson H.
Development and implementation of the daily physical activity policy in Ontario,
Canada: a retrospective analysis. Revue phénEPS/PHEnex J. 2014;6:1–18.

46. Gilmore T, Donohoe H. Elementary school generalist teachers’ perceived
competence to deliver Ontario’s daily physical activity program. Soc Leis.
2016;39:135–44.

47. Kennedy CD, Cantell M, Dewey D. Has the Alberta daily physical activity
initiative been successfully implemented in Calgary schools? Paediatr Child
Health. 2010;15:e19–24.

48. Alberta Education: daily physical activity survey report. https://education.
alberta.ca/media/160221/dpasurveyreport.pdf (2008). Accessed 4 Dec 2014.

49. Mâsse LC, Naiman D, Naylor PJ. From policy to practice: implementation of
physical activity and food policies in schools. Int J Behav Nutr Phys Act.
2013;10:71–82.

50. Stone MR, Faulkner GE, Buliung RN. How active are children in Toronto? A
comparison with accelerometry data from the Canadian Health Measures
Survey. Chronic Dis Inj Can. 2013;33:61–8.

51. Leatherdale ST, Manske S, Faulkner G, Arbour K, Bredin C. A multi-level
examination of school programs, policies and resources associated with
physical activity among elementary school youth in the PLAY-ON study. Int
J Behav Nutr Phys Act. 2010;7:6.

52. Dwyer JJM, Allison KR, Barrera M, Hansen B, Goldenberg E, Boutilier MA.
Teachers’ perspective on barriers to implementing physical activity
curriculum guidelines for school children in Toronto. Can J Public Health.
2003;94:448–52.

53. Evenson KR, Ballard K, Lee G, Ammerman A. Implementation of a school-
based state policy to increase physical activity. J Sch Health. 2009;79:231–8.

54. Kelder SH, Springer AS, Barroso CS, Smith CL, Sanchez E, Ranjit N, Hoelscher
DM. Implementation of Texas senate bill 19 to increase physical activity in
elementary schools. J Public Health Policy. 2009;30:S221–47.

55. Larsen T, Samdal O, Tjomsland H. Physical activity in schools: a qualitative
case study of eight Norwegian schools’ experiences with the
implementation of a national policy. Health Educ. 2012;113:52–63.

56. Naylor PJ, Macdonald HM, Reed KE, McKay HA. Action Schools! BC: a
socioecological approach to modifying chronic disease risk factors in
elementary school children. Prev Chronic Dis. 2006;3:1–8.

57. French SD, Green SE, O’Connor DA, McKenzie JE, Francis JJ, Michie S, Buchbinder R,
Schattner P, Spike N, Grimshaw JM. Developing theory-informed behaviour
change interventions to implement evidence into practice: a systematic approach
using the Theoretical Domains Framework. Implement Sci. 2012;7:38–45.

58. Robinson LE, Wadsworth DD, Webster EK, Bassett Jr DR. School reform: the
role of physical education in physical activity of elementary school children
in Alabama’s black belt region. Am J Health Promot. 2014;28:S72–6.

59. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W,
Eccles MP, Cane J, Wood CE. The behaviour change technique taxonomy
(v1) of 93 hierarchically clustered techniques: building an international
consensus for the reporting of behaviour change interventions. Ann Behav
Med. 2013;46:81–95.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Weatherson et al. Implementation Science  (2017) 12:41 Page 15 of 15

http://www.auditor.on.ca/en/content/annualreports/arreports/en13/303en13.pdf
http://www.auditor.on.ca/en/content/annualreports/arreports/en13/303en13.pdf
https://education.alberta.ca/media/160221/dpasurveyreport.pdf
https://education.alberta.ca/media/160221/dpasurveyreport.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions
	Registration

	Background
	Purpose

	Methods
	Approach
	Search and screening
	Eligibility criteria
	Data extraction
	Quality assessment
	Data synthesis/analysis
	Reliability of method


	Results
	Characteristics of eligible studies
	Study quality
	Barrier and facilitator extraction and coding reliability
	Implementation status
	Implementation approaches
	Identified barriers and facilitators
	Effectiveness of DPA policy implementation on children’s physical activity

	Discussion
	Barriers and facilitators and theoretically informed solutions to DPA implementation
	Low adoption of DPA implementation
	Implementation approaches
	Future research
	Strengths and limitations

	Conclusions
	Additional files
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	Author details
	References

