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EXECUTIVE SUMMARY

REPORT
EXECUTIVE SUMMARY
Overview. Physical Activity is one of fifteen
Maternal and Child Health (MCH) National Performance
Measures (NPMs) for the State Title V MCH Services Block
Grant to States program.1 NPM 8: Physical Activity is focused
on increasing the percent of children and adolescents who are
physically active.2 More specifically, NPM 8.1: Physical Activity
– Ages 6 through 11 is the percent of children ages 6 through 11, who
are physically active at least 60 minutes per day. NPM 8.2: Physical Activity
– Ages 12 through 17 is the percent of children ages 12 through 17, who are physically
active at least 60 minutes per day.3 The aim of this review of the recent literature is to highlight
practical strategies that State Title V programs can support and/or implement to increase physical
activity for children and adolescents. This report will highlight interventions to support physical
activity in settings where children and adolescents live, learn, and play, as well as policy changes
that facilitate increased physical activity in communities and encourage healthy behaviors.
Background. Children need physical activity to grow up strong and healthy. Physical activity is
vital for children’s health, well-being, and development, now and in the future.4 The promotion
of physical activity across the life span can be viewed as an important component of public
health action.5 According to the World Health Organization (WHO), physical inactivity is a
global health problem.6 Physical activity, along with proper nutrition, is beneficial to people of
all ages, backgrounds, and abilities; providing opportunities to be active early on puts children on
a path to better physical and mental health.7
Physical activity guidelines. In 2018, the United States Department of Health and Human
Services (USDHHS) issued the Physical Activity Guidelines for Americans, 2nd edition, to
provide science-based guidance to help people ages 3 years and older improve their health
through participation in regular physical activity, reflecting the extensive new knowledge
https://mchb.tvisdata.hrsa.gov/uploadedfiles/TvisWebReports/Documents/blockgrantguidance.pdf
https://mchb.tvisdata.hrsa.gov/PrioritiesAndMeasures/NPMDistribution
3
NPM 8: Physical Activity is comprised of two indicators for specific age groups: NPM 8.1 is Physical Activity – Ages 6 through 11 and
NPM 8.2 is Physical Activity – Ages 12 through 17. The decision was made to create one evidence review given the large number of
studies that include both age ranges. One report eliminates duplication and also allows for better framing developmentally.
4
https://raisingchildren.net.au/toddlers/nutrition-fitness/physical-activity/physical-activity-how-much
5
https://www.euro.who.int/__data/assets/pdf_file/0020/101684/E90191.pdf
6
https://www.who.int/ncds/prevention/physical-activity/inactivity-global-health-problem/en/
7
https://www.hhs.gov/fitness/be-active/importance-of-physical-activity/index.html
1
2
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gained since the guidelines were first released in 2008. This most recent edition discusses the
proven benefits of physical activity and outlines the amounts and types of physical activity
recommended for different ages and populations. The guidelines recommend that children and
adolescents ages 6 through 17 engage in 60 minutes or more of moderate-to-vigorous physical
activity (MVPA) on a daily basis. The guidelines also state that physical activity for school-aged
children and adolescents should include aerobic activity as well as age-appropriate muscle- and
bone-strengthening activities (USDHHS, 2018).
Development and physical activity. Parents, caregivers, and other adults can play an important
role in providing age-appropriate opportunities for physical activity. They can encourage active
play in children and also encourage age-appropriate, sustained, and structured opportunities
for physical activity as children grow to provide an important foundation for health-promoting
physical activity (USDHHS, 2018).
Physical activity for children with disabilities. The physical activity guidelines are applicable
for all children and youth irrespective of gender, race, ethnicity, or income level, unless specific
health conditions indicate the contrary.8 Whenever possible, children and adolescents with
disabilities should meet the guidelines. Since children with disabilities are more likely to be
inactive than those without disabilities (USDHHS, 2018), it is important to understand factors
that influence their active engagement in physical activity and devise practical and innovative
strategies to promote greater physical activity.
Evidence-based strategies to increase the number of children who are physically active.
This report provides an overview of the evidence as reported by the Centers for Disease Control
and Prevention (CDC) and the Robert Wood Johnson Foundation (RWJF) and examines
recently published studies from 2018-2020 identified through database searches. The year 2018
was chosen to coincide with the publication of the most recent physical activity guidelines
(USDHHS, 2018). This review categorized interventions along a continuum from evidence
against (least favorable) to scientifically rigorous (most favorable). Each included study was
rated on its own merit. Interventions were also grouped and rated as a category to speak to the
public health impact.

8
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The evidence ratings include:9
EVIDENCE RATING

DEFINITION

Evidence Against

Studies with this rating are not good investments. These strategies have been tested in many
robust studies, are not effective, and sometimes produce harmful results.

Mixed Evidence

Strategies with this rating have been tested more than once and results are inconsistent or trend
negative; further research is needed to confirm effects.

H

Strategies with this rating have limited research documenting effects. These strategies need further
research, often with stronger designs, to confirm effects.

Emerging Evidence

HH

Strategies with this rating are recommended by credible, impartial experts and are consistent
with accepted theoretical frameworks. However, the strategies have limited research
documenting effects; further research, often with stronger designs, is needed to confirm effects.

Expert Opinion

HHH

Strategies with this rating are likely to work, but further research is needed to confirm effects.
These strategies have been tested more than once and results trend positive overall.

Moderate Evidence

HHHH
Scientifically Rigorous

HHHHH

Strategies with these ratings are most likely to make a difference. These strategies have been
tested in many robust studies with consistently positive results.

The table below summarizes the evidence-based and evidence-informed strategies (n=92)
to increase the number of children who are physically active by setting, target audience,
intervention type, description, and overall evidence rating.10
Summary of Evidence-Based and Evidence-Informed Strategies to Increase Physical Activity

9

SETTING

TARGET
AUDIENCE

INTERVENTION
TYPE

DESCRIPTION AND KEY COMPONENTS

EVIDENCE
RATING

School-based and
youth programs

Children (6-11
years old)

Active recess

• Active, semi-structured, or structured recess is a
Emerging
break from the school day typically before lunch evidence
that involves a variety of planned, inclusive, and
actively supervised games or activities.
• These efforts are often multicomponent
interventions, including investments in
playground and activity equipment, painted
markings on playgrounds, and training for
teachers or specialists to lead activities.

Children (6-13
years old)

Physically active
classrooms

• Physically active classrooms incorporate
classroom energizers or moving activities into
academic lessons.
• Physical activity breaks and active transitions
may be part of classroom-based physical
activity and/or healthy eating programming
which complements physical education (PE) and
recess.

Emerging
evidence

https://www.mchevidence.org/tools/
The strategies are arranged by setting and the strength of the evidence ratings from most to least favorable.

10
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Summary of Evidence-Based and Evidence-Informed Strategies to Increase Physical Activity

8

SETTING

TARGET
AUDIENCE

INTERVENTION
TYPE

DESCRIPTION AND KEY COMPONENTS

School-based and
youth programs

Children and
adolescents (6-16
years old)

Physical
education
enhancements

• Efforts to expand or enhance school-based PE
Emerging
include lengthening existing classes, adding new evidence
PE classes, increasing physical activity during
class, training teachers, and updating PE curricula.

Children and
adolescents (6-18
years old)

Comprehensive
school physical
activity programs

• Comprehensive School Physical Activity
Programs use a combination of strategies to
increase physical activity before, during, and
after school.
• Components include: 1) PE, 2) physical activity
during school—recess and classroom physical
activity, 3) before- or after-school programs, 4)
staff involvement, and 5) family and community
engagement.
• May include healthy eating or well-being
content, but the focus is on physical activity.

Children (7-10
years old)

Homework or
extra credit
for physical
education class

• Teachers assign homework or extra credit
Emerging
activities for PE or health class that require
evidence
students to be physically active outside of school.
• Parents are often asked to sign off on the activities
completed to fulfill these homework assignments.

Children and
adolescents (7-13
years old)

Extracurricular
activities for
physical activity

• Extracurricular sports or after-school athletic
activities provide opportunities for children and
adolescents to play soccer, tennis, baseball,
softball, volleyball, football, basketball, and
various other sports at beginner, intermediate,
and competitive levels.
• Before- and after-school programs can also
include physical activity components, such
as dance, fitness breaks, or physically active
games, often as part of healthy out-of-school
time initiatives.

Emerging
evidence

Children and
adolescents (9-16
years old)

Social network/
Peer influence in
school

• Technology or in-person social influence groups
through school to increase physical activity in or
out of school time.
• May use class completion and involve families
to support out-of-school time physical activity.

Emerging
evidence

Children and
adolescents (1112 years old)

School-based
family intervention

• Family and student intervention based in the
school/teacher/classroom to increase physical
activity in and out of school time.

Emerging
evidence

Adolescents (1416 years old)

Self-regulation
intervention

• Use of self-regulation and behavioral
interventions in or out of school to increase
MVPA during leisure or out-of-school time.

Emerging
evidence

Children and
adolescents (6-18
years old)

Multicomponent
school-based
obesity prevention

• Multicomponent school-based interventions
typically include healthy living and nutrition
education classes, enhanced PE and increased
physical activity opportunities, school-wide
promotion of healthy food options and food
environment improvements, capacity building
and professional support for teachers and staff,
and family education and support.

Emerging/
Mixed
evidence
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Summary of Evidence-Based and Evidence-Informed Strategies to Increase Physical Activity
SETTING

TARGET
AUDIENCE

INTERVENTION
TYPE

DESCRIPTION AND KEY COMPONENTS

Home-based

Children and
adolescents (5-14
years old)

Screen time
interventions for
children

• Screen time interventions encourage children
Emerging
to spend time away from TV and other
evidence
stationary screen media (e.g., computers and
video games); such interventions typically
do not address use of mobile screens (e.g.,
smartphones and tablets).
• Screen time interventions teach self-management
skills to initiate or maintain behavior change
using tracking and monitoring, classroom-based
education, counseling sessions, and/or familybased or peer social support.
• Screen time interventions can also include
physical activity and/or healthy diet
components.

Adolescents (1217 years old)

Electronic
physical activity
intervention

• Use of electronic games (e.g., exergaming) or
equipment to provide physical activity in home
during out-of-school time.

Emerging
evidence

Children and
adolescents (6-14
years old)

Family-based
physical activity
interventions

• Family-based physical activity interventions
attempt to change behaviors using techniques
that increase family members’ support for
positive changes.
• Interventions typically include educational
sessions on health, goal-setting, problemsolving, or family behavioral management,
along with reinforcement techniques (e.g.,
reward charts or role modeling) and physical
activities.
• Family-based interventions may also include
information about lifestyle changes, such as
increased healthy eating or reduced screen
time.

Emerging/
Mixed
evidence

Children and
adolescents (6-18
years old)

Individual
supports

• Individually-adapted health behavior change
strategies support individuals to incorporate
physical activity into their daily routines by
teaching behavioral skills, such as goal setting
and problem-solving, with these individual
supports tailored to a person’s individual
interests and needs.
• Professionals or trained peers can offer
counseling and guidance to youth and adults to
help them achieve an active lifestyle.
• Summer camps, at-risk youth groups, or other
community organizations offer support for
multicomponent life-style changes.
• Technology can provide individuals with virtual
coaching or guidance through text messaging,
telephone, Internet, or computer-tailored
mailings. Individuals can wear activity monitors
that provide them with immediate feedback
combined with goal-setting and coaching.

Emerging
evidence

Community-based

EVIDENCE
RATING
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Summary of Evidence-Based and Evidence-Informed Strategies to Increase Physical Activity
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SETTING

TARGET
AUDIENCE

INTERVENTION
TYPE

DESCRIPTION AND KEY COMPONENTS

EVIDENCE
RATING

Community-based

Children and
adolescents (6-18
years old)

Social supports

• Social supports are a strategy that provide
supportive social networks, friendships, and
actions that can help people start, maintain,
or increase physical activity, such as buddy
systems and walking or other activity groups.
• Individuals, organizations, and communities
can use different approaches to create inclusive
and accessible groups and programs that help
people of all ages and abilities be physically
active together.

Emerging
Evidence

Green space and
parks

• Communities can increase green space and
parks by creating new parks or open spaces,
renovating or enhancing under-used recreation
areas, or rehabilitating vacant lots, abandoned
infrastructure, or brownfields.

Emerging
evidence

Access to places
for physical
activity

• Enhancing access to places for physical activity
involves changes to local environments that
create new opportunities for physical activity
or reduce the cost of existing opportunities
(e.g., creating walking trails, building exercise
facilities, or providing access to existing nearby
facilities).
• Increased access is typically achieved in a
particular community through a multi-component
strategy that includes training or education for
participants.

Emerging
evidence
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Evidence continuum. The intervention types were visually plotted along the evidence
continuum by setting below.
Evidenced-informed
or Evidenced-Based

EVIDENCE
AGAINST

Evidenced-Informed

MIXED
EVIDENCE

Evidenced-Based

EMERGING
EVIDENCE

EXPERT
OPINION

MODERATE
EVIDENCE

SCIENTIFICALLY
RIGOROUS

Active recess (n=5)
Physically active
classrooms (n=21)

SCHOOL-BASED AND YOUTH PROGRAMS

Physical education
enhancements (n=8)
Comprehensive
school physical
activity programs
(n=9)
Homework or
extra credit for
physical education
class (n=1)
Extracurricular
activities for
physical activity
(n=6)
Social network/
Peer influence in
school (n=5)
School-based
family intervention
(n=1)
Self-regulation
intervention (n=1)

HOME-BASED

Multicomponent school-based obesity prevention
(n=16)
Screen time
interventions for
children (n=3)
Electronic
physical activity
intervention (n=1)

COMMUNITY-BASED

Family-based physical activity interventions (n=5)
Access to places
for physical
activity (n=1)
Green space and
parks (n=3)
Individual supports
(n=4)
Social supports
(n=2)
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Key findings. Overall, 14 key findings emerged from the analysis:
1. In terms of setting, the vast majority of studies were in schools and youth programs—73 of
92 studies (79%). Ten studies were conducted in the community (11%) and 9 studies took
place in the home (10%).
2. In the school-based and youth programs setting, the most prevalent intervention types were
physically active classrooms, multicomponent school-based obesity prevention programs,
comprehensive school physical activity programs, and PE enhancements.
3. Within the community-based setting, the most prevalent intervention types were individual
supports and green space and parks.
4. Regarding the home-based setting, the most prevalent intervention types were family-based
physical activity interventions and screen time interventions.
5. Although the majority of studies were child-focused, interventions were also parent/family,
teacher, staff, and/or coach-focused to mediate change. Parent education, engagement, and
involvement, as well as teacher trainings and professional development were used to incite
behavior change and curricular enhancements.
6. All included studies focused on healthy children and youth. For more information on
physical activity research in children with special health care needs (CSHCN) or children
with disabilities, read the discussion section.
7. Some interventions were specifically designed for girls or boys only. Many of the studies
analyzed data and reported findings by gender and demonstrated differential impacts for girls
and boys (e.g., MVPA did not increase as much for adolescent girls).
8. The age range for the included studies was 4 to 18 years old.
a. Forty-four studies (48%) fit within the 6 through 11 age range (NPM 8.1).
i. Intervention types solely focused on children include active recess and homework or
extra credit for PE class.
b. Nineteen studies (21%) fit within the 12 through 17 age range (NPM 8.2).
i. Self-regulation interventions were focused solely on adolescents.
c. Twenty-nine studies (31%) spanned both age ranges (both NPM 8.1 and NPM 8.2).
9. Many of the physical activity interventions were in combination with nutritional or obesity
programs, and sometimes physical activity was a secondary outcome measure. For some
studies, physical activity was used as the intervention itself for other goals, such as reducing
obesity, increasing school achievement, and improving physical fitness.
10. Relatively small gains (1.07 to 10.8 additional minutes of MVPA) were seen based on the
overall goal of achieving 60 minutes of MVPA daily for children and adolescents. Changes
were not often seen with regard to body mass index (BMI) or other anthropometric measures.
11. Schools were often used to implement physical activity and healthy eating interventions;
however, the confines of the school structure could be limiting. Interventions were designed
to fit within the school context, curriculum, and/or schedule.
12. The ability to compare studies was limited due to variability in the intervention designs,
comparison groups, settings, and outcome measures. Although similar studies were grouped

12
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into clusters by intervention type, no two studies were the same with regards to design, target
audience, and implementation. It was also difficult to figure out why a study with a similar
strategy led to positive results while others reported mixed results. One possible explanation
could be intervention fidelity and/or reach into the study population.
13. Of the 92 studies included in this evidence review:
a. The rating of scientifically rigorous was not given to any studies.
b. The rating of moderate evidence was given to 3 studies (3%).
c. The rating of emerging evidence was given to 67 studies (73%).
d. The rating of mixed evidence was given to 21 studies (23%).
e. The rating of evidence against was given to 1 study (1%).
14. Overall, the evidence base for the included physical activity interventions seems to be
emerging. These studies are from the most recent literature (2018-2020) and include quite
a number of pilot studies. Coupled with the solid evidence base described by RWJF and
CDC, the scientific evidence for a number of the intervention types is notable and should be
considered by Title V programs and partners seeking to support greater physical activity in
childhood and adolescence.
Discussion and implications. The studies included in this review provide further evidence
about the effectiveness of physical activity interventions in schools, homes, and communities.
Schools can and do play a powerful role in influencing students’ physical activity behaviors and
can inform decisions about program implementation. Comprehensive, multicomponent, schoolbased interventions that focus on physical activity, healthy eating, and well-being still dominate
the literature and demonstrate efficacy. Researchers are continuing to study and refine targeted
interventions, such as active recess, physically active classrooms, PE enhancements, social
networks/peer influences in schools, and extracurricular activities for physical activity, to infuse
physical activity into the school day. Although there seem to be fewer home- and communitybased studies, providing opportunities for physical activity in these settings is essential for
a multilayered, ecological approach to healthy living. Parents and caregivers can decrease
sedentary behaviors and encourage more free and structured play activities in the home.
The built environment in communities can be altered to support greater opportunities for
physical activity and active living.
Physical activity research and children with disabilities and special health care needs. The
current review did not find any studies meeting the inclusion criteria that focused on or included
CSHCN or children with disabilities. However, two recent scoping reviews described trends and
recommendations for physical activity interventions and out-of-school time physical activity
for children and youth with disabilities that are worth highlighting. Both scoping reviews found
that the outcome measures of the reviewed studies focused primarily on the impact of physical
activity on social skills, relationships, physical skill development, health measures, psychological
well-being, or participation, but most did not focus on interventions to increase physical activity
levels (Arbour-Nicitopoulos, 2018; Lai et al., 2020).
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Physical activity in early childhood. Although this evidence review did not include the early
childhood age range (birth through age 5), there are recommendations to include regular physical
activity for young children as an important part of their health and development.
From evidence to action. The final section of this document provides recommendations for
intervention implementation strategies and recommendations for development of evidence-based
or informed strategy measures (ESMs). This section also directs the reader to implementation
resources, additional promising practices, and sample ESMs currently in use by Title V agencies
with the goal of providing states a structured and practical approach to support integrating
evidence into their work.
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INTRODUCTION
Strengthen the Evidence Base for Maternal and Child Health Programs is a Health Resources
and Services Administration (HRSA)-funded initiative that aims to support states in their
development of strategies to promote the health and well-being of maternal and child health
(MCH) populations in the United States (U.S.). This initiative, carried out through a partnership
among the Georgetown University National Center for Education in Maternal and Child
Health (NCEMCH), the National Maternal and Child Health Workforce Development Center
(NMCHWDC) with assistance from the Association of MCH Programs (AMCHP), CityMatCH,
and the Georgetown University Center for Child and Human Development (GUCCHD), was
undertaken to facilitate implementation of the transformed State Title V MCH Services Block
Grant to States program (hereafter referred to as the MCH Block Grant).11
One goal of the Strengthen the Evidence initiative is to conduct reviews that provide evidence of
the effectiveness of possible strategies to address the National Performance Measures (NPMs)12
selected for the MCH Block Grant program. States are charged to select five NPMs, according to
their identified priority needs, and incorporate evidence-based or evidence-informed strategies to
achieve improvement for each NPM selected.
According to HRSA’s Maternal and Child Health Bureau (HRSA MCHB), the 15 NPMs were
determined using the following criteria:13
• There is a large investment of resources by states on MCH issues;
• The measure is considered to be modifiable by Title V activities;
• States could delineate measurable activities to impact the measure;
• Significant disparities are shown to exist in MCH population groups;
• Research indicates that the condition or activity has large societal costs; or
• Research indicates that health promotion of the behaviors, practices, or policies has resulted in
improved outcomes.
NPM 8: Physical Activity is focused on increasing the percent of children and adolescents who
are physically active.14 More specifically, NPM 8.1: Physical Activity – Ages 6 through 11 is
the percent of children ages 6 through 11, who are physically active at least 60 minutes per day.
NPM 8.2: Physical Activity – Ages 12 through 17 is the percent of children ages 12 through 17,
who are physically active at least 60 minutes per day.15 The aim of this evidence analysis review
https://mchb.tvisdata.hrsa.gov/uploadedfiles/TvisWebReports/Documents/blockgrantguidance.pdf
The first NPMs for MCH were instituted in 1997. The three-tiered performance measurement system includes national outcome
measures (NOMs), NPMs, and evidence-based/informed strategy measures (ESMs) (Kogan et al., 2015).
13
https://HRSA MCHB.tvisdata.hrsa.gov/PrioritiesAndMeasures/NationalPerformanceMeasures
14
https://mchb.tvisdata.hrsa.gov/PrioritiesAndMeasures/NPMDistribution
15
NPM 8: Physical Activity is comprised of two indicators for specific age groups: NPM 8.1 is Physical Activity – Ages 6 through 11
and NPM 8.2 is Physical Activity – Ages 12 through 17. The decision was made to create one evidence review given the large number of
studies that include both age ranges. One report eliminates duplication and also allows for better framing developmentally.
11

12
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is to highlight practical strategies that State Title V programs can support and/or implement to
increase physical activity for children and adolescents. A review of the literature and comprehensive
scan provided evidence on how to increase physical activity in childhood and informed the
development of this report. The MCH Evidence Center will highlight individual level interventions
to support physical activity in settings where children and adolescents live, learn, and play,
as well as policy level interventions that facilitate increased physical activity in communities
and encourage healthy behaviors. It is critical to identify strategies to promote age-appropriate
opportunities for physical activity and cultivate a foundation of lifelong physical wellness.
ONLINE TOOLS
The report is supplemented by implementation resources for Title V programs that can be found in
the MCH Evidence website’s NPM 8 Toolkit at https://www.mchevidence.org/tools/npm/
8-physical-activity.php.
These resources include links to introductory information, a summary of the evidence, examples of
promising practices, sample evidence-based or informed strategy measures (ESMs), links to current,
related ESMs in process across the country, learning opportunities, and resources from the leading
proponents of physical activity for children and adolescents.

BACKGROUND
This section lists Title V programs that selected NPM 8, describes the aim and focus of this
evidence review, provides an overview of physical activity, summarizes the most recent national
data, and cites evidence on the impact and effectiveness of multi-level interventions to increase
physical activity in childhood and adolescence.

National Performance Measure

Physical activity as a National Performance Measure. Physical activity is one of the fifteen
MCH NPMs. For 2020, 18 states, territories, and jurisdictions selected NPM 8: Physical Activity.
These jurisdictions are Arkansas, Delaware, Federated States of Micronesia, Florida, Idaho,
Indiana, Kentucky, New York, Northern Mariana Islands, Maine, Missouri, North Dakota,
Oklahoma, South Carolina, Tennessee, Vermont, Wisconsin, and Wyoming.16 Broken down
further, 13 jurisdictions selected NPM 8.1: Physical Activity – Ages 6 through 11, including the
Federated States of Micronesia, Idaho, New York, Northern Mariana Islands, Maine, Missouri,
North Dakota, Oklahoma, South Carolina, Tennessee, Vermont, Wisconsin, Wyoming; 1 state,
Delaware, selected NPM 8.2: Physical Activity – Ages 12 through 17; and 4 states selected both
NPM 8.1. and NPM 8.2, including Arkansas, Florida, Indiana, and Kentucky.17
16
17
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Evidence-based or informed Strategy Measures

Physical activity Evidence-based or informed Strategy Measures (ESMs). Across the states
and jurisdictions that chose physical activity as one of the NPMs, there are 52 ESMs that have
been chosen by Title V agencies to monitor progress in advancing NPM 8. These ESMs fall into
three categories:
• 3 measure activities directed to professionals (e.g., training activities, technical assistance),
• 14 measure activities that are directed to families and their children (e.g., outreach materials to
families, family-to-family support, development of care coordination plans), and
• 35 measure activities related to systems-building (e.g., engagement of stakeholder groups,
quality improvement initiatives, collaboration between systems of care).
Findings from this report—specifically the evidence-based and evidence-informed interventions
identified—can be used by Title V programs as models to support through funding of local
organizations or implement.
Fifty-two ESMs currently focus on NPM 8. These can be organized by the levels of the “MCH
Pyramid,”18 the conceptual service framework for the Title V MCH Block Grant program:19
• 38 measure activities related to public health services and systems (foundational level of
the pyramid),
• 14 measure strategies related to enabling services (middle level of the pyramid), and
• Currently no Title V program is funding strategies related to direct services in regard to
improving physical activity.
MCH Pyramid

Title V Maternal and Child Health Services Block Grant to the States Program: Guidance and Forms for the Title V Application/Annual
Report (OMB No. 0915-0172; Expires 12/31/2020).
19
The conceptual framework for the services of the State Title V MCH Block Grant is envisioned as a pyramid with three tiers of services
and levels of funding that provide comprehensive services. A goal is to “move on down” the pyramid with more states and jurisdictions
engaging in public health services and systems. See https://mchb.tvisdata.hrsa.gov/Glossary/Glossary for a graphical representation of
the pyramid.
18
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The MCH Evidence Center uses Results-Based Accountability (RBA)20 as a conceptual
framework to track how ESMs are measured. This framework consists of increasing levels of
measurement across four quadrants (Quadrant 1 being the simplest measurement and Quadrant
4 being the most complex). States and jurisdictions should focus efforts in expanding how they
measure programs by moving up the RBA quadrant scale.21, 22
• 50 current transition ESMs measure effort:
– 32 ESMs fall within Quadrant 1 (measuring the quantity of agency effort) and answer the
question “what did we do?” (e.g., counts and “yes/no” activities).
– 18 ESMs fall within Quadrant 2 (measuring the quality of effort) and answer the question
“how well did we do it?” (e.g., reach, quality of materials, satisfaction of intervention).
• 2 current transition ESMs measure effect (e.g., increases in skills/knowledge, change in
behavior or circumstance):
– 1 ESM falls within Quadrant 3 (measuring the quantity of the effect) to answer the question
“is anyone better off?” (e.g., numbers of providers with increased knowledge).
– 1 ESM falls within Quadrant 4 (measuring the quality of the effect) and answer “how are
they better off?” (e.g., percentages of families whose self-efficacy improved).
FOUR CATEGORIES OF MEASUREMENT

What did we do?
Effort

Is anyone better off (#)?

Quantity of effort; lowest measurement

Quality of effect; better measure than #1

How much service did we deliver?

How well did we deliver service?

Examples: # individuals served, # referrals

We try to measure reach and satisfaction/quality
of services
Examples: % individuals served % referrals,
% respondents satisfied with services

GOALS
Move from measuring quantitiy to quality
Move from measuring effort to effect

Is anyone better off (#)?
Effect

Is anyone better off (%)?

Quantity of effort; begins to measure improvement

Quality of effect; highest measurement

How much change for the better did we produce?

What quality of change for the better did we produce?

Explanation: # individuals who show
improvement in skills, knowledge, attitude,
behavior or circumstance

Explanation: % individuals who show improvements in
skills, knowledge, attitude, behavior, or circumstance

Example: # individuals who received
advanced treatment

Example: % individuals who received
advanced treatment

RBA is described in the RBA Implementation Guide http://raguide.org/index-of-questions/
ESM Review & Resources: National Summary https://www.mchevidence.org/documents/ESM-Review-National-Summary.pdf
22
To search the MCH Library to find state ESMs, visit: https://www.mchlibrary.org/evidence/state-esms.php
20
21
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Details of interventions tracked through ESMs can be found through the MCH Digital Library’s
search page and used as models when considering new programs.23 The final section of this
report, From Evidence to Action, outlines how to translate the evidence base into meaningful,
achievable, and measurable strategies and directs readers to sample ESMs based on this report.

National Survey Data

NPM 8.1 and 8.2 is measured through data collected from the National Survey of Children’s
Health (NSCH). The NSCH provides “rich data on multiple, intersecting aspects of children’s
lives, including physical and mental health, access to quality health care, and the child’s family,
neighborhood, school, and social context.”24 It is funded and directed by HRSA MCHB and
fielded annually by the U.S. Census Bureau. For NPM 8.1: Physical Activity—Ages 6-11,
the 2018 NSCH reported that 27.7% of children were physically active for at least 60 minutes
per day in the past week.25 For NPM 8.2: Physical Activity—Ages 12-17, the 2018 NSCH
reported that 17.5% of adolescents were physically active for at least 60 minutes per day in
the past week.26
NPM 8.1: Percent of children, ages 6 through 11, who are physically active at least 60
minutes per day

https://www.mchlibrary.org/evidence/state-esms.php
https://www.childhealthdata.org/learn-about-the-nsch/NSCH
25
https://mchb.tvisdata.hrsa.gov/PrioritiesAndMeasures/NationalPerformanceMeasures
26
https://mchb.tvisdata.hrsa.gov/PrioritiesAndMeasures/NationalPerformanceMeasures
23
24
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NPM 8.2: Percent of adolescents, ages 12 through 17 who are physically active at least 60
minutes per day

The NSCH also asks, “During the past week, on how many days did this child exercise, play a
sport, or participate in physical activity for at least 60 minutes, age 6-17 years?” In the 2018
NSCH, 0 days were reported by 9.6% of respondents, 1-3 days by 39.9% of respondents, 4-6
days by 27.3% of respondents, and every day by 23.2% by respondents nationwide.27 Looking by
special health care needs (SHCN) status, the table below highlights the differing percentages.28
SHCN is defined as “chronic physical, developmental, behavioral, or emotional condition(s) that
require health and related services of a type and amount beyond that which is generally required
(Cruz et al., 2015).” In 2018 NSCH, a greater percentage of children with SHCN (CSHCN)
reported 0 and 1-3 days of physical activity while a greater percentage of non-CSHCN reported
engaging in physical activity 4-6 days and every day of the week.29
Indicator 1.5: During the past week, on how many days did this child exercise, play a sport, or participate in physical
activity for at least 60 minutes, age 6-17 years?
%
C.I.
Sample Count
Pop. Est.

0 DAYS

1-3 DAYS

4-6 DAYS

EVERY DAY

TOTAL %

9.6

39.9

27.3

23.2

100.0

8.8 - 10.5

38.5- 41.3

26.1 - 28.5

22.0 - 24.5

1,938

8,389

6,672

4,742

4,721,278

19,596,361

13,415,786

11,426,870

C.I. = 95% Confidence Interval. Percentages and population estimates (Pop.Est.) are weighted to represent child population in US.

https://www.childhealthdata.org/browse/survey/results?q=7339&r=1
SHCN status is determined using a validated instrument for identification of CSHCN as defined by the federal MCHB. The CSHCN
Screener asks whether a child currently experiences a health consequence and, if so, whether that specific health consequence is due to a
medical, behavioral, or other type of health condition that has lasted, or is expected to last, 12 months or longer.
29
https://www.childhealthdata.org/browse/survey/results?q=7339&r=1&g=780
27
28
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Indicator 1.5: During the past week, on how many days did this child exercise, play a sport, or participate in physical
activity for at least 60 minutes, age 6-17 years?
Children with special
health care needs
(CSHCN)

%
C.I.
Sample Count
Pop. Est.

Non-CSHCN

%
C.I.
Sample Count
Pop. Est.

0 DAYS

1-3 DAYS

4-6 DAYS

EVERY DAY

TOTAL %

13.8

40.7

24.6

21.0

100.0

12.2 - 15.5

38.1 - 43.3

22.3 - 27.0

18.8 - 23.4

820

2,399

1,583

1,134

1,547,726

4,577,027

2,763,098

2,365,259

8.4

39.6

28.1

23.9

7.4 - 9.5

38.0 - 41.3

26.7 - 29.5

22.5 - 25.4

1,118

5,990

5,089

3,608

3,173,552

15,019,334

10,652,688

9,061,611

100.0

C.I. = 95% Confidence Interval. Percentages and population estimates (Pop.Est.) are weighted to represent child population in US.

In addition, data collected from the Youth Risk Behavior Surveillance System (YRBSS) is
only used for NPN 8.2: Physical Activity – Ages 12 through 17. The CDC’s YRBSS monitors
six categories of health-related behaviors that contribute to the leading causes of death and
disability among youth, including inadequate physical activity.30 YRBSS is a system of surveys
that includes 1) a national school-based survey conducted by the CDC and state, territorial,
tribal entities, and 2) local surveys conducted by state, territorial, and local education and health
agencies, and tribal governments. The national survey provides data representative of 9th through
12th grade students in public and private schools in the U.S.
The CDC analyzed data from the 2019 Youth Risk Behavior Survey to update estimates of dietary
and physical activity behaviors among U.S. high school students overall and by gender and race/
ethnicity, and they also conducted a 1-year comparison (2017 and 2019) and trends in prevalence
of these behaviors (2009-2019). Merlo et al. (2020) found that across multiple questions less than
half of students had been physically active at least 60 minutes per day on all 7 days (23.2%),31
had exercised to strengthen or tone their muscles on 3 or more days (49.5%),32 had met both
aerobic and muscle-strengthening physical activity guidelines (16.5%),33 or had attended physical
education (PE) classes on all 5 days in an average school week (25.9%). Trend data (2009-2019)
indicate limited progress in shifting physical activity behaviors (Merlo et al., 2020).

https://www.cdc.gov/healthyyouth/data/yrbs/index.htm
In any kind of physical activity that increased their heart rate and made them breathe hard some of the time, during the 7 days before
the survey.
32
Such as push-ups, sit-ups, or weight-lifting, during the 7 days before the survey.
33
With most of the 60 minutes or more per day engaging in moderate- to vigorous-intensity aerobic and muscle-strengthening physical
activity, such as bicycle riding, sports, and resistance exercises, on at least 3 days a week.
30
31
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With approximately 24% of children 6 to 17 years of age participating in the recommended 60 minutes of
physical activity every day, the U.S. earned a D–in “Overall Physical Health” in the 2018 U.S. Report Card
on Physical Activity for Children and Youth. The report card also revealed positive signs, especially regarding
opportunities and infrastructure that support physical activity.34, 35

Overview

Children need physical activity to grow up strong and healthy. Physical activity is defined as
any form of exercise or movement of the body that uses energy.36 It includes everyday activities,
physically active play, and organized sports and exercise, and it is vital for children’s health,
well-being, and development, now and in the future.37 The promotion of physical activity across
the life span can be viewed as an important component of public health action.38 According to the
World Health Organization (WHO), physical inactivity is a global health problem.39 People who
do not exercise are inactive or sedentary.40 Inadequate physical activity comes with high health
and financial costs. It can contribute to cardiovascular disease, type 2 diabetes, several cancers,
hypertension, osteoporosis, and obesity.41, 42 Low levels of physical activity are associated with
$117 billion in health care costs every year.43 Getting enough physical activity could prevent 1 in
10 premature deaths.44 Regular physical activity can improve the health and quality of life for all
ages, regardless of the presence of a chronic disease or disability.
To help children develop habits that will last a lifetime, an active, healthy lifestyle must start
early in life. Children who are physically active have higher levels of fitness, lower body
fat, and stronger bones and muscles. Brain health benefits for school-aged children include
improved cognition and reduced symptoms of depression.45 Recent studies suggest that increased
participation in physical activity influences cognitive functions in children, including executive
functioning (e.g., working memory and cognitive flexibility) (Gao et al., 2018). Students who are
physically active tend to have better grades, school attendance, and classroom behaviors (e.g.,
on-task behaviors).46 Active children are more likely to be confident and feel like they belong,
be relaxed and sleep well, concentrate better at school, get along with others and make friends
easily, as well as share, take turns, and cooperate.47 They are better able to handle physical and
http://physicalactivityplan.org/projects/reportcard.html
https://health.gov/news-archive/blog-bayw/2018/10/how-active-are-american-youth-new-findings-from-the-2018-u-s-report-card-onphysical-activity-for-children-and-youth/index.html
36
https://www.hhs.gov/fitness/be-active/physical-activity-guidelines-for-americans/index.html
37
https://raisingchildren.net.au/toddlers/nutrition-fitness/physical-activity/physical-activity-how-much
38
https://www.euro.who.int/__data/assets/pdf_file/0020/101684/E90191.pdf
39
https://www.who.int/ncds/prevention/physical-activity/inactivity-global-health-problem/en/
40
https://paamovewithus.org/why-physical-activity/
41
https://www.cdc.gov/chronicdisease/resources/publications/factsheets/physical-activity.htm
42
https://www.cdc.gov/healthyschools/physicalactivity/facts.htm
43
https://www.cdc.gov/chronicdisease/resources/publications/factsheets/physical-activity.htm
44
https://www.cdc.gov/physicalactivity/about-physical-activity/why-it-matters.html
45
https://www.cdc.gov/healthyschools/physicalactivity/guidelines.htm
46
https://www.cdc.gov/healthyschools/physicalactivity/facts.htm
47
https://raisingchildren.net.au/toddlers/nutrition-fitness/physical-activity/physical-activity-how-much
34
35
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emotional challenges—from running to catch a bus to studying for a test.48 Physical activity is
an important part of play and learning and can help children build stronger relationships while
having fun.49 It has also been suggested that physically active young people more readily adopt
other healthy behaviors (e.g., avoidance of tobacco, alcohol, and drug use).50
“Regular physical activity can help children and adolescents improve cardiovascular fitness, build strong
bones and muscles, control weight, reduce symptoms of anxiety and depression, and reduce the risk of
developing health conditions.” — CDC, 202051

Physical activity, along with proper nutrition, is beneficial to people of all ages, backgrounds,
and abilities; providing opportunities for children to be active early on puts them on a path to
better physical and mental health.52 Chief among the benefits of physical activity and a healthful
diet is a reduction in the risk of obesity (Healthy People 2020).53 Obesity has serious physical,
psychological, and social consequences for children and adolescents that can last throughout
their lives. In the U.S., obesity rates have risen sharply. According to the NSCH, in 2017-18,
4.8 million children and adolescents ages 10 to 17 years had obesity.54 Childhood obesity is
also more common among certain populations. Hispanic (25.8%) and Non-Hispanic Black
children (22.0%) had higher obesity prevalence than Non-Hispanic White children. Childhood
obesity alone is estimated to cost $14 billion annually in direct health care.55 Interventions aimed
at increasing physical activity, decreasing sedentary behavior, and improving diet form the
foundation of childhood obesity prevention and management (Pradinuk et al., 2011).
“Insufficient physical activity is one of the leading risk factors for obesity, and obesity is a leading risk factor
for preventable chronic diseases such as type 2 diabetes, heart disease, and cancer. Encouraging and
promoting physical activity among our youngest populations is necessary to ensure healthy habits begin early
in life and are continued into adulthood.”56

Physical activity guidelines. In 2018, the United States Department of Health and Human
Services (USDHHS) issued the Physical Activity Guidelines for Americans, 2nd edition, to
provide science-based guidance to help people ages 3 years and older improve their health
through participation in regular physical activity, reflecting the extensive new knowledge
https://kidshealth.org/en/parents/exercise.html
https://raisingchildren.net.au/toddlers/nutrition-fitness/physical-activity/physical-activity-how-much
50
https://www.who.int/dietphysicalactivity/factsheet_young_people/en/
51
https://www.cdc.gov/healthyschools/physicalactivity/facts.htm
52
https://www.hhs.gov/fitness/be-active/importance-of-physical-activity/index.html
53
https://www.healthypeople.gov/2020/leading-health-indicators/2020-lhi-topics/Nutrition-Physical-Activity-and-Obesity
54
https://stateofchildhoodobesity.org/
55
https://stateofchildhoodobesity.org/
56
http://www.floridahealth.gov/programs-and-services/womens-health/pregnancy/12_2015-title-v-brief-physical-activityfinal-11-06-2014.pdf
48
49
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gained since the guidelines were first released in 2008. This most recent edition discusses the
proven benefits of physical activity and outlines the amounts and types of physical activity
recommended for different ages and populations. The guidelines recommend that children and
adolescents ages 6 through 17 engage in 60 minutes or more of moderate-to-vigorous physical
activity (MVPA) on a daily basis. Childhood and adolescence are critical periods for developing
movement skills, learning healthy habits, and establishing a firm foundation for lifelong health
and well-being (USDHHS, 2018).
“For children and young people, physical activity includes play, games, sports, transportation, chores,
recreation, physical education, or planned exercise, in the context of family, school, and community
activities.” — WHO, 202057

The 2018 key guidelines state that physical activity for school-aged children and adolescents should
include aerobic activity as well as age-appropriate muscle- and bone-strengthening activities:58
• Aerobic: Most of the 60 minutes or more per day should be either moderate- or vigorousintensity aerobic physical activity and should include vigorous-intensity physical activity at
least 3 days/week.
• Muscle-strengthening: As part of their 60 minutes or more of daily physical activity, children
and adolescents should include muscle strengthening physical activity at least 3 days/week.
• Bone-strengthening: As part of their 60 minutes or more of daily physical activity, children
and adolescents should include bone-strengthening physical activity at least 3 days/week.
It is important to provide young people with opportunities and encouragement to participate in
physical activities that are appropriate for their age, that are enjoyable, and that offer variety
(National Physical Activity Plan Alliance, 2018).59 Structured physical activity is planned and
intentionally directed by an adult (e.g., walking to school, organized sports), while unstructured
physical activities are sometimes called “free time” or “self-selected free play” with children
starting these activities themselves (e.g., playing on a playground, riding a bicycle).60 The
national recommendation for schools is to have a comprehensive approach for addressing
PE and physical activity (CDC, 2011; IOM, 2013; USDHHS, 2012).61 The Comprehensive
School Physical Activity Program is a framework for planning and organizing activities related
to physical activity before, during, and after school, PE, staff involvement, and family and
community engagement (CDC, 2013).62
https://www.who.int/dietphysicalactivity/factsheet_young_people/en/
Although not a focus of this evidence review, preschool-aged children, ages 3 through 5, should be physically active throughout the day
to enhance growth and development. Adult caregivers of preschool-aged children should encourage active play that includes a variety
of activity types (USDHHS, 2018). Physical activity in early childhood is highlighted as an important consideration in the discussion
section.
59
https://www.cdc.gov/healthyschools/physicalactivity/facts.htm
60
https://www.brightfutures.org/one-step/module-1/page-1-4.html
61
https://www.cdc.gov/healthyschools/physicalactivity/facts.htm
62
https://www.shapeamerica.org/cspap/what.aspx
57
58
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“It is important to provide young people with opportunities and encouragement to participate in physical
activities that are appropriate for their age, that are enjoyable, and that offer variety.” — USDHHS, 2018, P. 8

Development and physical activity. Some physical activity types are better suited for children
than adolescents. Parents, caregivers, and other adults can play an important role in providing
age-appropriate opportunities for physical activity. They can encourage active play in children
and also encourage age-appropriate, sustained, and structured opportunities for physical activity as
children grow in order to provide an important foundation for lifelong, health-promoting physical
activity (USDHHS, 2018). Children usually strengthen their muscles when they climb trees, play
on a jungle gym, or do gymnastics. Children should not be inactive for long periods of time unless
they are sleeping. School-age children should not be inactive for periods longer than 2 hours.63
As children grow, their patterns of physical activity change as they are better able to play
organized games and sports, as well as sustain longer periods of activity. Young children usually
do not need formal muscle-strengthening programs; as they become adolescents, they may start
structured weightlifting programs along with sports team practices.64 Adolescents tend to meet
the key guidelines by engaging in free play, sports, or structured programs. During the transition
to adolescence, gender differences appear with the amount of physical activity done by girls
dramatically decreasing as compared to boys; these disparities persist into adulthood (USDHHS,
2018). As such, adolescent girls may need additional support and encouragement to maintain
health-enhancing physical activity.
“To increase physical activity for young people, governments need to identify and address the many causes
and inequities—social, economic, cultural, technological, and environmental—that can perpetuate the
differences between boys and girls.” — WHO, 201965

Physical activity for all children and adolescents. The physical activity guidelines are
applicable for all children and youth irrespective of gender, race, ethnicity, or income level,
unless specific health conditions indicate the contrary.66 For children and youth who are
inactive, a progressive increase in activity to eventually achieve the target is recommended. It
is appropriate to start with smaller amounts of physical activity and gradually increase duration,
frequency, and intensity over time. If children are currently doing no physical activity, doing
amounts below the recommended levels will bring more benefits than doing none at all.67
Children and adolescents who meet the key guidelines should continue doing MVPA every
https://kidshealth.org/en/parents/exercise.html
https://www.cdc.gov/physicalactivity/basics/children/index.htm#:~:text=Children%20and%20adolescents%20ages%206,doing%20
push%2Dups)%20%E2%80%93%203
65
https://www.who.int/news/item/22-11-2019-new-who-led-study-says-majority-of-adolescents-worldwide-are-not-sufficientlyphysically-active-putting-their-current-and-future-health-at-risk
66
https://www.who.int/dietphysicalactivity/factsheet_young_people/en/
67
https://www.who.int/dietphysicalactivity/factsheet_young_people/en/
63
64
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day and, if appropriate, become even more active. Children and adolescents who exceed the
guidelines should maintain their activity level and vary activities to reduce the risk of overtraining
or injury (USDHHS, 2018). Currently, there is a low rate of adherence for children across the age
range to the recommended activity levels for children with and without disabilities or SHCN.
Physical activity for children with disabilities. Whenever possible, children and adolescents
with disabilities and CSHCN should meet the physical activity guidelines. The WHO encourages
children with disabilities and their families to work with a health care professional or physical
activity specialist to understand the most appropriate types and amounts of physical activity
considering their conditions.68 Nearly 15% of the world’s population, equivalent to one billion
people, live with a disability, with about 95 million of them being children (Sit et al., 2019).
Since children and adolescents with disabilities are more likely to be inactive than those without
disabilities (USDHHS, 2018), it is important to understand factors that influence their active
engagement in physical activity and devise practical and innovative strategies to promote greater
physical activity.
A low proportion of children and adolescents with a wide range of health, physical, or intellectual
disabilities participate in the recommended 60 minutes of physical activity everyday (ArbourNictopoulous, 2018; Scally & Lord, 2019; Wouters, Evenhuis, & Hilgenkamp, 2018). Further, in
and out-of-school physical activity strategies for children are often created without considering
the inclusion of children with disability or health condition limitations (Arbour-Nictopoulous,
2018). Studies have found that children with disabilities were generally physically inactive
across all settings (ranging from 60.7% to 82% of observed time) (Sit et al., 2019). Recess and
after-class sessions provided slightly higher activity levels than other settings. At home, children
spent most of their time indoors, often engaged with electronic media (Sit et al., 2019).
“Unfortunately, children and youth with special needs are often overlooked or systematically excluded
when school physical activities are planned and implemented. This exclusion, which significantly limits the
experiences of these children, is more likely due to the lack of understanding of the abilities of the student(s)
or/and fear of potential injury related to the limitations of various conditions suffered by students with
disabilities.” — ACTION FOR HEALTHY KIDS, 201969

What Works: Strategies to Increase Physical Activity

Centers for Disease Control and Prevention. CDC works with partners to measure community
supports70 for physical activity. These supports include policy and design approaches that enable
safe and convenient travel and transportation options for people of all ages and physical activity
levels—such as bicycle friendly and Complete Streets policies.71 CDC also works to increase
physical activity by promoting better community design and more active school and work
https://www.who.int/dietphysicalactivity/factsheet_young_people/en/
https://www.actionforhealthykids.org/including-all-children-health-for-kids-with-disabilities/
70
https://www.cdc.gov/physicalactivity/community-strategies/beactive/index.html
71
https://www.cdc.gov/chronicdisease/resources/publications/factsheets/physical-activity.htm
68
69
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environments.72 Opportunities for regular physical activity can be limited in communities that
lack safe, convenient places and spaces for children and adolescents to be active.
CDC aims to help 27 million Americans become more physically active by 2027 through Active
People, Healthy Nation,73 a comprehensive approach to promoting physical activity based on
strategies recommended by the Guide to Community Preventive Services.74 These efforts include
land use and zoning policies that encourage walkability; Safe Routes to School programs;
Complete Streets policies; bicycle and pedestrian improvements; and transportation planning that
includes new and expanded public transit.75
Notably, schools are in a unique position to help students get their recommended 60 minutes or
more of physical activity each day. CDC Healthy Schools76 works with states, school districts,
communities, and national partners to promote strong PE and physical activity77 programs as
part of the Whole School, Whole Community, Whole Child (WSCC) model.78 It also funds
state departments of education, provides specialized tools, recommendations, and resources to
help them work with local school districts and schools, and publishes guidance for schools and
parents on recess, PE, classroom physical activity, and staff involvement, including ways to
increase physical activity before, during, and after school.79
CDC has identified evidence-based strategies, grounded by the tenets of equitable and inclusive
access,80 that increase physical activity across sectors and settings for children, adolescents, and
adults.81 See Appendix A: CDC Evidence-based Strategies to Increase Physical Activity for a
summary of effective and promising interventions.
Robert Wood Johnson Foundation. The Robert Wood Johnson Foundation (RWJF) developed
a What Works for Health online tool to help communities find policies and programs that
work and are a good fit for their priorities.82 Diet and exercise is a key area under the health
behaviors topic area. Diet and exercise approaches include creating opportunities for active
living, increasing access to healthy food options, promoting broad approaches to increase
physical activity, promoting healthy eating, reducing access to unhealthy foods, and providing
physical activity information education. RWJF has identified and rated the strategies to increase
physical activity for children in different settings from scientifically supported (most favorable)
to evidence of ineffectiveness (least favorable).83
https://www.cdc.gov/chronicdisease/resources/publications/factsheets/physical-activity.htm
https://www.cdc.gov/physicalactivity/activepeoplehealthynation/
74
https://www.thecommunityguide.org/topic/physical-activity
75
https://www.thecommunityguide.org/topic/physical-activity
76
https://www.cdc.gov/healthyschools/index.htm
77
https://www.cdc.gov/healthyschools/physicalactivity/index.htm
78
https://www.cdc.gov/healthyschools/wscc/index.htm
79
https://www.cdc.gov/chronicdisease/resources/publications/factsheets/physical-activity.htm
80
https://www.cdc.gov/nccdphp/dnpao/state-local-programs/health-equity-guide/index.htm#maximize-strategies
81
https://www.cdc.gov/physicalactivity/activepeoplehealthynation/strategies-to-increase-physical-activity/index.html
82
https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health
83
https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/our-ratings
72
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See Appendix B: RWJF What Works for Physical Activity to learn more about evidence-based
and evidence-informed approaches to increase physical activity in childhood and adolescence.
“As obesity levels and health issues are rising among young children and teens across the country, public
schools are implementing new health and physical education programs to prevent illness while striving
to promote wellness. Some studies report that the new health programs not only help children to improve
physically, but a school’s wellness plan can also help students improve emotionally, behaviorally, and
academically as well.” — GRACE CHEN, PUBLIC SCHOOL REVIEW, 201984

Systematic Reviews

Multiple systematic reviews of school-based programs to increase physical activity have
found that the aforementioned interventions are associated with increased physical activity
among students (Demetriou et al., 2012; Dobbins et al., 2013; Norris et al., 2015; The Guide
to Community Preventive Services, 2013). Reviews also found evidence that interventions are
associated with positive effects on body mass index (BMI) (Demetriou et al., 2012) and obesity
prevention (Wang et al., 2015).
A systematic review of reviews by Messing et al. (2019) found the following:
• The review reiterated the key role played by parents in promoting physical activity in children
across settings;
• Evidence also pointed to the efficacy of multicomponent interventions in the child care and
school settings;
• There is still a lack of studies on the efficacy of interventions that go beyond the individual level;
• Future research endeavors should target community and policy level interventions outside of
the school setting; and
• The scale-up of promising intervention strategies requires further knowledge about the
effectiveness, health equity, and cost effectiveness of interventions (Messing et al., 2019).
A 2017 benefit-cost analysis by the Washington State Institute for Public Policy (WSIPP) on
school-based programs to increase physical activity found that they were associated with a
positive benefit to cost ratio.85 In particular:
• The WSIPP analysis estimated that elementary or middle school programs that added additional
physical activity to the school day for students could result in a benefits to cost ratio of
approximately $33.28 over a lifetime (in 2016 dollars, the base year for this analysis); and
• These benefits were calculated from decreased health care costs because of reductions in
obesity and increased labor market earnings due to the positive impact of physical activity on
academic achievement (Washington State Institute for Public Policy, 2017).86
https://www.publicschoolreview.com/blog/physical-education-reform-in-public-schools
http://wsipp.wa.gov/TechnicalDocumentation/WsippBenefitCostTechnicalDocumentation.pdf
86
http://wsipp.wa.gov/BenefitCost/Program/574
84
85

30

NPM 8: PHYSICAL ACTIVITY – AGES 6 THROUGH 17 EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

BACKGROUND

In the 2013 Institute of Medicine (IOM) report, Educating the Student Body, recommendations
were put forth about effective and promising approaches for strengthening and improving
programs and policies for physical activity and PE in the school environment:
• Strategies for supporting behavior change need to consider the complex interactions between
individuals and the settings in which they spend their time.
• A systems approach to increasing physical activity in children and adolescents can help address
the complexity of behavior within the school setting.
• Multicomponent school-based approaches, in particular, seem to be effective in increasing
physical activity among children.
• Regular and quality PE can help children and adolescents achieve the recommended amount of
daily MVPA and improve fitness and, potentially, BMI.
• Quality monitoring systems are crucially needed to enable monitoring and evaluation of these
important outcomes.
• Recommended levels of MVPA for youth are more likely to be achieved and sustained in the
school setting if students, administrators, teachers, and supportive policies and environments
are integrated.
• Recommended levels of MVPA for children and adolescents are more likely to be achieved
in schools where the physical environment, the school’s programs, and the school’s staff all
facilitate greater amounts of physical activity throughout the day, including during PE, recess,
instructional classroom time, and before- and after-school opportunities.
• In addition to PE, recess can provide an opportunity for students to engage in MVPA and has
been shown to improve classroom behavior.
• Disparities in access to quality PE exist, particularly for Hispanic students and those of lower
socioeconomic status.
• Physical activity during classroom time or activity breaks during lessons may contribute to
reduced sedentary time during the school day and increase the amount of light- and moderateintensity activity among students.
• Together, regular and quality PE, recess, and physical activity in the classroom setting enable
students to be more physically active during school hours and significantly contribute to
recommended levels of MVPA.
• Opportunities exist for increasing physical activity outside of normal school hours, including
active transport to and from school and active after-school and sports programs. These
programmatic efforts can further contribute to the daily recommended levels of MVPA among
students for whom such programs are available and accessible in the school setting.
• Schools can be rich resources for joint-use agreements that facilitate physical activity
programming for students in their community outside of school time.
• Research is limited on the effectiveness of PE, recess, classroom physical activity, and beforeand after-school programs across subgroups based on race/ethnicity and immigrant and
socioeconomic status. Additional research is needed to document any differential effects of
these approaches among these subgroups.
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• Even though sufficient evidence exists to support augmenting student physical activity during
school hours and at school-related after-school activities, important questions remain about
tailoring interventions to fit the wide social and physical variations among schools (IOM, 2013).
Further, the Committee on Physical Activity and Physical Education that created the
aforementioned IOM report concluded that a “whole-of-school” approach is needed to obtain
maximum benefits for students. This approach requires active participation from all those who
are part of the day-to-day functioning of the school, including teachers, principals, school
administrators, superintendents, students, and parents. It also involves a host of resources
including school buildings, outdoor grounds and playgrounds, indoor and outdoor equipment,
and streets and pathways in the surrounding neighborhood that can either encourage or hinder
efforts to increase children’s physical activity levels (IOM, 2013).

METHODS
This section describes the approach used for the evidence review. It includes information on the
search terms, databases searches, inclusion and exclusion criteria, multi-phase screening process,
grey literature, and evidence continuum to rate the level of evidence for the studies.

Databases and Search Terms

Numerous seminal and important documents were examined to provide context and grounding for
the evidence analysis review. The physical activity research literature for children and adolescents
is vast. A preliminary database search previously conducted by colleagues at Johns Hopkins
University led to the identification of >20,000 search results. In order to select a manageable
corpus of studies, build upon the scientifically rigorous work of renowned organizations, and
align this evidence review with Title V priorities, the MCH Evidence Center, in consultation with
HRSA MCHB, decided to provide an overview of the evidence as reported by CDC and RWJF
and examine recently published studies from 2018-2020. The year 2018 was chosen to coincide
with the publication of the most recent physical activity guidelines (USDHHS, 2018). The
intervention types identified by the CDC and RWJF provide a roadmap to categorize the included
studies. This approach allowed us to maintain the scientific validity of the evidence review
process while avoiding duplication of effort and highlighting the most recent literature.
For the most recent literature (2018-2020), searches were run in PubMed, the Cumulative
Index of Nursing and Allied Health Literature (CINAHL Plus), and the Cochrane Database of
Systematic Reviews. Search strategies varied depending on the database due to differences in
controlled vocabulary, indexing, and syntax. Table 1: Detailed Search Strategies highlights the
search terms used for each database. The searches used for this evidence analysis review were
performed on January 15-16, 2020. A total of 4,349 de-duplicated articles were identified across
the databases. Of these, 447 article titles seemed relevant to physical activity interventions and
were selected for abstract review. From there, 167 articles were reviewed in full by members of
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the research team. After extensive review and discussion by the team members, 92 studies were
selected for inclusion in the results.

Inclusion and Exclusion Criteria

The following inclusion criteria were used:
1. Empirical studies examining interventions/strategies aimed at increasing the percent of
children (6-11) and adolescents (12-17) who are physically active at least 60 minutes a day.
2. Studies examining interventions/strategies targeting children (6-11 years of age) and/or
adolescents (12-17 years of age).
3. Study designs that include use of a comparison group, concurrent (e.g., randomized, quasiexperimental) or pre-post design to assess intervention effectiveness.
4. Studies conducted primarily in high resource countries that are part of the Organisation for
Economic Co-operation and Development (OECD).87
5. Intervention must have applicability in the U.S. context.
6. Studies published in English.
7. Title V must have a potential role to play with the intervention.
8. Studies from 2018-2020.
a. 2018 was selected to coincide with the publication of the 2nd edition of the USDHHS
Physical Activity Guidelines for Americans.
b. Studies prior to 2018, pulled from the CDC and RWJF evidence base, are highlighted in
the background and appendix.
The following exclusion criteria were applied:
1. Studies not examining changes in the percent of children and adolescents who are physically
active as a primary or secondary outcome measure, or changes in physical activity time.
2. Studies that did not specifically focus on the implementation of the interventions/strategies.
3. Studies without clear results and/or an evaluation component of the interventions/strategies.
4. Studies with interventions/strategies only targeting children below 6 years of age or adults
above 17 years of age.
5. Studies that stated an outcome goal of <30 minutes.
6. Studies that used pedometers as the sole measurement tool.
7. Studies that exclusively used BMI/weight change as the outcome.
8. Studies that were only qualitative evaluations.

Screening Process

A multi-phase, sequential process was used to sort and identify articles including the following steps:
• Literature searches:
– Extensive literature searches were used to identify relevant physical activity interventions for
inclusion in the results.
• A PubMed search identified 3,632 articles (dates covered: 2018-2020), date run:
January 15, 2020.
87

http://www.oecd.org/about/membersandpartners/
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• A CINAHL search brought back 633 results (dates covered: 2018-2020), date run:
January 15, 2020.
• A Cochrane Library search uncovered 454 relevant articles (dates covered: 2018-2020),
date run: January 16, 2020.
– A supplemental search was completed to find articles focused on physical activity for CSHCN
and children and youth with disabilities for the background and discussion sections. The PubMed
search identified 113 articles using all MESH terms for physical activity and disabilities
and 78 articles with terms for interventions (dates covered: 2015-2020), date run: March
18, 2020. Twenty-six (n=26) articles were flagged as relevant for potential background and
discussion points regarding physical activity and children and youth with disabilities.
• Article title review:
– An initial review of 4,349 de-duplicated article titles across the databases led to the
identification of 447 titles that seemed relevant to physical activity interventions.
• Grouping the literature:
– The evidence base described by the CDC and RWJF became foundational to this report and
is summarized in the background section and highlighted in the discussion section.
– Studies flagged for inclusion from the database searches are summarized in the results section.
• Article abstract screening:
– Abstract reviews (n=447) were divided up and conducted by 1 of 4 members of the research
team; together the team discussed any articles that seemed questionable for inclusion into
this review.
• Full text review:
– The final step was full article review of abstracts that seemed most relevant.
– Full text reviews were divided up and completed by 1 of 4 members of the team (n=167
studies from the database searches).88
– Team members extracted data pertaining to the study characteristics, intervention, and results.
– Research team meetings were held to review decisions related to the full articles. Topics covered:
• Articles marked for exclusion.
• Articles flagged as maybe were discussed to make final decisions for inclusion in this review.
– The Principal Investigator and Director of Research met with the team at various points
to review methodology, inclusion/exclusion decisions, sort and classify the studies into
intervention types, and talk through points of discussion.
– Of the 167 articles that went through full review from the database searches, 92 studies met
the inclusion criteria.
– Articles that did not describe interventions, did not contain sufficient data, or did not directly
measure an increase in physical activity but nevertheless presented lessons learned or critical
issues for consideration when developing and delivering physical activity interventions for
children and adolescents are noted in the discussion.
Due to time and resource constraints, included studies were divided among 4 team members and each member summarized and rated
an equal share of the studies. Weekly meetings occurred to discuss evidence ratings, and the team came to consensus on the ratings for
the vast majority of studies; therefore, issues around inter-rater reliability were likely diminished.
88
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See Figure 1: Flow Chart of the Review Process and Results for a visual display of these
identification, screening, eligibility, and inclusion steps.

Grey Literature

A public health librarian conducted a search of the grey literature to inform physical activity
interventions. The following types of literature were reviewed: 1) state programs on physical
activity from the Association of Maternal and Child Health Programs (AMCHP) Innovation
Station; 2) physical activity guidelines, policy statements, and varied resources from federal
agencies, national organizations, professional associations, and others from targeted Google
searches. There was no set date range for the grey literature; any relevant and helpful resources
were reviewed and compiled.

Evidence Continuum

An evidence continuum was created89 to assess evidence-based and evidence-informed strategies,
along with criteria for each category along the continuum. The RWJF What Works for Health
evidence ratings90 were adapted to create an evidence continuum tailored to the MCH Evidence
Center. The evidence ratings include:91
EVIDENCE RATING

DEFINITION

Evidence Against

Studies with this rating are not good investments. These strategies have been tested in many
robust studies, are not effective, and sometimes produce harmful results.

Mixed Evidence

Strategies with this rating have been tested more than once and results are inconsistent or trend
negative; further research is needed to confirm effects.

H
Emerging Evidence

HH
Expert Opinion

HHH
Moderate Evidence

HHHH
Scientifically Rigorous

HHHHH

Strategies with this rating have limited research documenting effects. These strategies need further
research, often with stronger designs, to confirm effects.
Strategies with this rating are recommended by credible, impartial experts and are consistent
with accepted theoretical frameworks. However, the strategies have limited research
documenting effects; further research, often with stronger designs, is needed to confirm effects.
Strategies with this rating are likely to work, but further research is needed to confirm effects.
These strategies have been tested more than once and results trend positive overall.
Strategies with these ratings are most likely to make a difference. These strategies have been
tested in many robust studies with consistently positive results.

Using an “evidence-informed” approach, a continuum of evidence model was developed to
help states use the best available MCH science while also encouraging innovation in evidenceinformed programming.92 Evidence-based strategies are generally those that have either
The former Strengthen the Evidence for MCH Programs initiative research team at JHU originally adapted the RWJF evidence ratings
to create the evidence continuum for the evidence analysis reports.
90
http://www.countyhealthrankings.org/take-action-improve-health/what-works-health/our-ratings
91
https://www.mchevidence.org/tools/
92
The former Strengthen the Evidence for MCH Programs initiative worked to develop a continuum of evidence consistent with the
evidence-informed approach.
89
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moderate evidence or are scientifically rigorous, while evidence-informed are those that have
emerging evidence or are based on expert opinion.93 Evidence-informed is meant to convey that
there is information suggesting that a certain strategy could be effective in addressing a NPM.
Even though these strategies have not been rigorously tested or evaluated, they may incorporate
a theoretical model from other effective public health practices or apply a novel approach
grounded in scientific theory.
More specifically, evidence-based strategies have a majority of studies showing statistically
significant or favorable findings. These studies tend to be peer-reviewed with results mostly
drawn from a mix of RCTs, quasi-experimental studies with pre-post measures, with or without
control groups, and/or time trend analyses. Evidence-informed strategies have a growing
evidence base consisting of a varying mix of statistically favorable, unfavorable, and/or not
significant findings. These studies can include peer-reviewed results as well as grey literature
with a mix of study designs. Evidence against is a unique category wherein strategies could be
labeled as evidence-based or evidence-informed, based on the state of the research, study design,
and outcomes, with the preponderance of studies not having statistically significant findings or
demonstrating unfavorable effects. See Table 2: Evidence Rating Criteria to learn about the
evidence criteria applied to the studies. Evidence ratings were given for each included study as
well as the different intervention types.94

RESULTS
This section provides an overview of the study characteristics, intervention components, data
sources, outcome measures, study results, and limitations. The studies included in this evidence
review varied in terms of the intervention type, setting, sample, design, and data sources.
However, they represent attempts by researchers working in countries, states, jurisdictions, and
communities to improve physical activity levels in childhood and adolescence. Interventions
were grouped by setting, major intervention type, and age group. The different strategies are then
rated for their collective level of evidence.

Characteristics of Studies Reviewed

Table 3: Study Characteristics features the characteristics of the studies selected for the
evidence review, including country, setting, target sample, sample size, age range, and study
design. Of the 92 studies, 44 were randomized controlled trials (RCTs) with 13 of those being
cluster RCTs. Additionally, there were 17 quasi-experimental studies. Non-randomized control
studies made up 25% of the included studies (n=23), including: cohort study (n=3), pre-post
test (n=14), cross-sectional (n=4), and crossover (n=2). The remaining studies (n=8; 9%) were
This evidence-informed approach was defined by the McMaster group: McMaster University. Health Evidence Glossary. Available:
http://www.healthevidence.org/glossary.aspx#E
94
The evidence continuum was originally created to be applied to intervention types; however, the rating scale was also used to rate each
study in this review, making some of the overarching criteria difficult to apply at times.
93
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of other methodology, including observational, mixed methods, reversal design, and feasibility.
With respect to country, 35 studies were conducted in the U.S., 35 in Europe, 6 in Australia, 5 in
non-U.S. North America, 4 in South America, 4 in Asia, 2 in Israel, and 1 in New Zealand.95
For the intervention setting, of the 92 studies, 73 (79%) were school or youth program
interventions, 9 studies (10%) were home-based studies, and 10 studies (11%) were communitybased. The target populations were primarily school-age and adolescent children. While some
intervention types spanned a broader age range (n=29, 31% of studies), many were focused on
children ages 6-11 (n=44, 48% of studies), and some were focused primarily on adolescents
ages 12-17 (n=19, 21%). Some interventions targeted specific groups of children, for example,
children not meeting 60 minutes of MVPA a day, adolescent girls, or children in a specific grade.
Additionally, there were 42 studies (46%) with interventions that explicitly involved families,
parents, teachers, teaching assistants, or coaches as a focal point of the intervention. The sample
sizes for all studies ranged from 20 subjects to a cross-sectional study with 4,092 subjects with
an average of 591 subjects96 across all 92 studies.

Intervention Types and Components

Table 4: Intervention Descriptions details the interventions, comparison groups, study lengths,
and data collection points. The comparison group for most of the studies were control schools,
control classrooms, or non-intervention control groups of children. The majority of studies (77%)
had a comparison group, while 23% did not. The study lengths ranged from 5 days to 8 years,
with an average length of 0.75 years across all studies.97 Data collection mainly occurred at
baseline, at different points during the intervention, and at follow-up. Additional follow-up
sometimes occurred depending on the study design. The data collection was highly varied
throughout the studies. The included studies (n=92) were sorted by setting and intervention type.
Several interventions across the school and community settings were policy- and systems-based.
School-based and youth program interventions. The majority of interventions (n=73, 79%)
were conducted in a school-based setting or at an afterschool or youth program. Schools are
among the most used settings for interventions given the amount of time children spend in school
during the week, the convenience of accessing study participants, and opportunities to enhance
the curricula, structure, and policies. Additionally, school settings are a natural place for students
to participate in physical activity from recess to PE classes. The interventions can take place
before, during, and after school.
1. Active recess (n=5) interventions are defined as those that promote active, semi-structured,
or recess during a break from the school day, typically before lunch. Active recess involves
supervised inclusive games and activities. Interventions can be multicomponent to include
With the majority of studies conducted in countries outside of the U.S., it is important to keep in mind that the culture and social
structure of the countries may influence the development and impact of the interventions. For instance, some countries may have a
stronger culture of physical activity and wellness or be better able to support environmental interventions.
96
Average sample size only considered children and adolescents, and did not include parents, teachers, coaches, etc. who may have been
involved in the intervention.
97
Study length did not include follow-up times.
95
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investments in playground or activity equipment, marking or painting on equipment, or
training and support for teachers and supervisors to promote physical activity.
2. Physically active classroom (n=21) interventions bring in physical activity to the lesson
plan or include energizers during academic lessons. These breaks can be incorporated into
a larger program to promote physical activity or healthy eating and include PE or recess
enhancements. Physically active classroom interventions also include teacher training and
professional development opportunities for school staff and faculty.
3. Physical education enhancement (n=8) interventions include expanding and strengthening
PE efforts. This can include lengthening PE lessons, adding in more PE classes to the
schedule, or improving PE curricula or PE teacher trainings.
4. Homework or extra credit for physical education class (n=1) interventions are those
where teachers assign physical activity requirements outside of school for homework or extra
credit. These interventions sometimes involve parents signing-off on their child’s activities in
order to promote accountability. The interventions can also include teacher training (e.g., to
help develop a curriculum supporting physical activity).
5. Self-regulation (n=1) interventions are defined as the use of self-regulation and behavioral
interventions in or outside of school to encourage physical activity. These interventions aim
to target self-motivation to increase MVPA during leisure time.
6. School-based family (n=1) interventions are defined as family and student interventions that
provide instruction and support within a school-based setting, with the goal of increasing
physical activity both in school and out of school.
7. Social network/Peer influence in school (n=5) interventions include in-person or
technology social influence groups (e.g., peer mentoring, peer leadership) to encourage and
increase physical activity in or out of school. These interventions can also include families in
order to encourage after school physical activity.
8. Extracurricular activities for physical activity (n=6) interventions involve providing
opportunities to participate in extracurricular sports (e.g., basketball, soccer, baseball,
softball, volleyball) or after-school athletic activities at a range of levels (from beginner to
competitive). These interventions also include out-of-school initiatives to promote physical
activity, such as dance, physically active games, or fitness breaks. They can also include
training of teachers and staff who lead extracurricular activities.
9. Comprehensive school physical activity program (n=9) interventions are multicomponent
initiatives to increase physical activity before, during, and after school. They can include
PE, physically active classroom activities, recess, before- and after-school programs, staff
engagement and training, and community and family engagement as part of the multifaceted
intervention strategy. These interventions can also have obesity-prevention components
related to healthy eating.
10. Multicomponent school-based obesity prevention (n=16) interventions can include a
range of intervention strategies and are typically more comprehensive obesity prevention
initiatives, not just solely focused on increasing physical activity. These studies included
healthy living and nutrition classes, more opportunities for physical activities, more robust
38
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PE classes, professional support and development for staff and teachers, as well as family
education and support.
Home-based interventions. While the majority of physical activity interventions were
conducted in a school or youth program environment, there were nine (n=9; 10%) home-based
interventions that focused on increasing physical activity and decreasing sedentary time as a
means of impacting physical activity levels throughout the day, not necessarily just in school.
1. Family-based physical activity (n=5) interventions incorporate family support and parental
engagement as a way of increasing physical activity in the household and outside of school.
These interventions help families support their children and shed a positive light on physical
activity. Intervention components often include educational sessions on goal setting, family
behavioral management, or health and reinforcement techniques. Family-based interventions
can also include other components, such as promoting a healthy diet and reducing sedentary
and screen time.
2. Screen time (n=3) interventions for children primarily focus on decreasing screen time and/
or time on applicable stationary media. These interventions were aimed at decreasing time
spent on the computer and/or on video games, though they did not necessarily address mobile
phone or tablet use. Interventions also included introducing self-management practices to
promote and maintain tracking and monitoring, as well as counseling and family or peer
support. In addition to decreasing sedentary time, these interventions can also include
physical activity elements or healthy living and eating elements.
3. Electronic physical activity (n=1) interventions are described as the promotion of physical
activity through fitness video games (also known as exergaming). These interventions use
video games that require physical activity in order to play.
Community-based interventions. Outside of school and the household, community-based
interventions are also important. These interventions include improving access to outdoor
physical activity equipment or space, improvements in the space or equipment itself, as well
as other social support efforts, from peer groups to community-wide efforts and mass media
campaigns. There were ten (n=10) community-based intervention studies, making up 11% of all
studies that were reviewed.
1. Individual support (n=4) interventions include a wide array of social support initiatives
for children and adolescents, including peer support, coaching, behavioral counseling and
skill building, multicomponent lifestyle changes, technology-assisted coaching or virtual
guidance, comprehensive social support groups, and community-accessible physically active
groups. This can also include summer camps or at-risk youth groups offering support to
encourage physical activity.
2. Social support (n=2) interventions are those which promote supportive social networks,
friendships, and actions that encourage physical activity through activity groups or peer
support. Individuals, organizations, and communities can use different approaches to create
inclusive and accessible groups and can also band together to promote physical activity.
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3. Green space and parks (n=3) interventions are defined as increasing or adapting new
community areas for outdoor physical activity, including green space and parks. This
can include improving preexisting outdoor space, developing under-utilized areas, or
rehabilitating abandoned or vacant lots, infrastructure, or brownfields.
4. Access to places for physical activity (n=1) interventions include creating and adapting
local community environments in order to encourage physical activity or to reduce costs of
existing physical activity opportunities (e.g., creating new walking trails, building exercise
facilities, providing access or reducing cost barriers to use facilities). These interventions
often are part of a multicomponent strategy that includes educational opportunities or training
for participants.

Data Sources and Outcomes

Data sources and study results are presented in Table 5: Data Sources, Outcome Measures,
and Study Results. Data sources included accelerometers, surveys (for students, parents, and
staff), pedometers, observational data, physical assessments, activity trackers, and in one study
blood samples. Most (59 studies or 64%) of the included studies used more than one data source,
most commonly accelerometer data combined with questionnaire data (27 studies). Thirteen
used accelerometer data in combination with anthropometrics or observational measures; 8 used
pedometer data in combination with questionnaires, anthropometrics, or observation measures;
5 used physical assessments and questionnaires, while the remaining studies used questionnaires
in combination with observational or focus group data. Thirty-three of the studies used a single
data source including accelerometers (18), questionnaires (9), Fitbits (3), observations, (2), and
an Actiheart monitor (1).
The outcome measures across the studies included average minutes of light, moderate, vigorous,
and moderate to vigorous physical activity, steps per day, sedentary behavior, aerobic fitness,
PE minutes, recess minutes, BMI, fine motor skills, nutrition, physical activity enjoyment,
environmental access, motivation, self-efficacy, physical activity knowledge, beliefs and
attitudes, academic achievement, cardiovascular fitness, psychosocial measures, parental
perspectives, and exergaming. Most of the studies (81 or 88%) reported using a combination of
these outcome measures.
The study results varied from no effect through favorable trends for increased physical activity to
statistically significant increases in MVPA minutes. Thirty-eight or 41% of the studies reported
statistically significant increases in physical activity or decrease in sedentary behavior. Forty or
43% reported that while not statistically significant, positive trends were identified in increasing
physical activity. Eleven studies, or 12% found no effect on increasing physical activity, and 3
studies, or 4% had a combination of statistically significant findings along with other parameters
indicating no effect.
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Limitations

Table 6: Limitations describes the limitations reported for each study. All but one study
reported more than one (1) and as many as seven (7) limitations in interpreting the results. One
study did not identify any limitations. Thirty (30) of the studies identified a selective or limited
sample as the most common limitation. Studies used age limited, small numbers of schools in
one community, or a non-representative gender, socioeconomic, ethnic, or racial group as the
sample. Only one of the studies discussed using children with disabilities in their sample, and
one study specifically excluded children who were not ambulatory. Similarly, twenty-three (23)
of the studies had small sample sizes or issues with power to detect significant changes, with 14
studies indicating their sampling from a limited geographic area made generalizations of findings
difficult. Missing data in the form of participant attrition or poor adherence to data collection
was cited by 24 of the studies. Reliance on self-report without biochemical verification was a
limitation for 20 of the studies. Lack of a control or comparison group was a limitation for 17 of
the studies. Short duration of the intervention was cited by 17 studies.
Fifteen (15) studies did not collect physical activity information across all environments, limiting
the understanding of the efficacy of the intervention. Fourteen (14) studies used measurements,
including using pedometers, step counts, or a Fitbit instead of accelerometers. Lack of fidelity
implementing interventions was cited as a limitation in 12 of the studies. Non-randomized
recruitment methods for individual participants or schools was a limitation in 12 studies. Twelve
(12) studies did not gather specific data on the type or intensity of the physical activity of the
participants. Researchers and participants not blind to the intervention was cited by 10 studies.
Having either limited or no follow-up to see if the intervention effects continued was cited by
8 studies. Issues with matching or differences in the make-up of the control group compared to
the intervention group was a limitation in 7 studies. Using less rigorous research designs (e.g.,
cross-sectional, single-arm) was cited by 5 studies. The intervention focus on something other
than physical activity (e.g., fitness, weight management) was a limitation for 5 studies. Difficulty
obtaining consent from family members for child participation was cited by 2 studies. One study
discussed including children with disabilities as a limitation that may have skewed the results,
and one study cited not providing transportation to the activity as a limitation.

Evidence Rating and Evidence Continuum

The assignment of evidence ratings was based on study design and the results described within
each individual study. We think a study can be judged on its own merit with regard to the
evidence it is contributing to the physical activity research literature. Therefore, each individual
study was rated, and intervention types were also grouped and rated as a category to speak to the
public health impact.
Table 7: Individual Evidence Ratings lists the studies selected for inclusion, indicates
which intervention type/components comprise the intervention design, and provides the
individual evidence rating for each study. The table is arranged from the scientifically rigorous
(most favorable) to evidence against (least favorable) evidence ratings. The following table
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summarizes the evidence-based and evidence-informed strategies to increase the number of
children and adolescents who are physically active by setting, age range, intervention type,
description, and overall evidence rating. The strategies are arranged by setting, age range
(chronological), and the strength of the evidence ratings from scientifically rigorous to evidence
against. Figure 2: Evidence Continuum visually displays the intervention types along the
evidence continuum by setting.
Summary of Evidence-Based and Evidence-Informed Strategies to Increase Physical Activity

42

SETTING

TARGET
AUDIENCE

INTERVENTION DESCRIPTION, COMPONENTS, OR
TYPE
EXAMPLES

STUDIES (N=92)

EVIDENCE
RATING

School-based
and youth
programs

Children (6-11
years old)

Active recess

• Active, semi-structured, or structured
recess is a break from the school
day typically before lunch that
involves a variety of planned,
inclusive, and actively supervised
games or activities.
• These efforts are often
multicomponent interventions,
including investments in playground
and activity equipment, painted
markings on playgrounds, and
training for teachers or specialists to
lead activities.

(n=5) Frost (2018);
Gutiérrez-Martínez
(2018); Johnstone
(2019); Morris
(2019a); St Laurent
(2019)

Emerging
evidence

Children (6-13
years old)

Physically active
classrooms

• Physically active classrooms
incorporate classroom energizers
or moving activities into academic
lessons.
• Physical activity breaks and active
transitions may be part of classroombased physical activity and/or
healthy eating programming which
complements PE and recess.

(n=21) Bartholomew
(2018); Beemer
(2019); Calella
(2019); Calvert
(2018); Chesham
(2018); Ee (2018);
Goh (2019); Harris
(2018); Hayek
(2029); Innerd
(2019); Joyner
(2019); Kidokoro
(2019); Morris
(2019b); Silva
(2018); Taylor
(2018a); Taylor
(2018b); Trepasso
(2018); Vazou
(2018); Vetter
(2019); Watson
(2019); Weatherson
(2019)

Emerging
evidence

Children and
adolescents (616 years old)

Physical
education
enhancements

• Efforts to expand or enhance
school-based PE include lengthening
existing classes, adding new PE
classes, increasing physical activity
during class, training teachers, and
updating PE curricula.

(n=8) Corepal
(2019); Cronholm
(2018); Hamilton
(2020); Palmer
(2018); Roth (2019);
Weaver (2018);
White (2018); Zhou
(2018)

Emerging
evidence
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Summary of Evidence-Based and Evidence-Informed Strategies to Increase Physical Activity
SETTING

TARGET
AUDIENCE

INTERVENTION DESCRIPTION, COMPONENTS, OR
TYPE
EXAMPLES

STUDIES (N=92)

EVIDENCE
RATING

School-based
and youth
programs

Children and
adolescents (618 years old)

Comprehensive
• Comprehensive School Physical
school physical
Activity Programs use a combination
activity programs
of strategies to increase physical
activity before, during, and after
school.
• Components include 1) PE, 2)
physical activity during school—
recess and classroom physical
activity, 3) before- or after-school
programs, 4) staff involvement,
and 5) family and community
engagement.
• May include healthy eating or wellbeing information, but the focus is
on physical activity.

(n=9) Bartelink
Emerging
(2019); Belton
evidence
(2019); Filho (2019);
Grasten (2019);
Hyde (2020); Kahan
(2019); Seljebotn
(2018); Shannon
(2018); Weaver
(2018)

Children (7-10
years old)

Homework or
extra credit
for physical
education class

• Teachers assign homework or extra
credit activities for PE or health class
that require students to be physically
active outside of school.
• Parents are often asked to sign off
on the activities completed to fulfill
these homework assignments.

(n=1) Duncan (2019)

Emerging
evidence

Children and
adolescents (713 years old)

Extracurricular
activities for
physical activity

• Extracurricular sports or afterschool athletic activities provide
opportunities for children and
adolescents to play soccer, tennis,
baseball, softball, volleyball,
football, basketball, and
various other sports at beginner,
intermediate, and competitive levels.
• Before and after school programs
can also include physical activity
components such as dance, fitness
breaks, or physically active games,
often as part of healthy out of school
time initiatives.

(n=6) Alhassan
(2018); Carlin
(2018); Fröberg
(2018); Jago (2019);
Post (2019); Robbins
(2020)

Emerging
evidence

Children and
adolescents (916 years old)

Social network/
Peer influence in
school

• Technology or in-person social
influence groups through school to
increase physical activity in or out of
school time.
• May use class completion and
involve families to support out-ofschool time physical activity.

(n=5) Garde (2018);
Harrington (2018);
Isensee (2018);
Owen (2018);
Van Woundenberg
(2018)

Emerging
evidence

Children and
adolescents
(11-12 years
old)

Schoolbased family
intervention

• Family and student intervention
based in the school/teacher/
classroom to increase physical
activity in and out of school time.

(n=1) Siegrist (2018)

Emerging
evidence
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Summary of Evidence-Based and Evidence-Informed Strategies to Increase Physical Activity
SETTING

TARGET
AUDIENCE

INTERVENTION DESCRIPTION, COMPONENTS, OR
TYPE
EXAMPLES

School-based
and youth
programs

Adolescents
(14-16 years
old)

Self-regulation
intervention

• Use of self-regulation and behavioral (n=1) Mathews
interventions in or out of school to
(2018)
increase MVPA during leisure or outof-school time.

Emerging
evidence

Children and
adolescents (618 years old)

Multicomponent
school-based
obesity
prevention

• Multicomponent school-based
interventions typically include
healthy living and nutrition education
classes, enhanced PE and increased
physical activity opportunities,
school-wide promotion of healthy
food options and food environment
improvements, capacity building
and professional support for
teachers and staff, and family
education and support.

Emerging/
Mixed
evidence

Children and
adolescents (514 years old)

Screen time
interventions for
children

• Screen time interventions encourage (n=3) Galy (2019);
children to spend time away from TV Huang (2019); Moss
and other stationary screen media
(2019)
(e.g., computers and video games);
such interventions typically do not
address use of mobile screens (e.g.,
smartphones and tablets).
• Screen time interventions teach
self-management skills to initiate or
maintain behavior change using
tracking and monitoring, classroombased education, counseling
sessions, and/or family-based or
peer social support.
• Screen time interventions can also
include physical activity and/or
healthy diet components.

Emerging
evidence

Adolescents
(12-17 years
old)

Electronic
physical activity
intervention

• Use of electronic games (e.g.,
exergaming) or equipment to
provide physical activity in home
during out-of-school time.

Emerging
evidence

Home-based
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STUDIES (N=92)

(n=16) Adab (2018);
Annesi (2019);
Atalla (2018);
D’Egidio (2019);
Fetter (2018);
Griffiths (2019;
Kattelmann (2019);
Khan (2019); Larsen
(2018); Larson
(2018); Min (2019);
Nader (2018); Pardo
(2019); Pearce
(2019); Robbins
(2019); SaucedoMolina (2018)

(n=1) Barr-Anderson
(2018)

EVIDENCE
RATING

RESULTS

Summary of Evidence-Based and Evidence-Informed Strategies to Increase Physical Activity
SETTING

TARGET
AUDIENCE

INTERVENTION DESCRIPTION, COMPONENTS, OR
TYPE
EXAMPLES

STUDIES (N=92)

EVIDENCE
RATING

Home-based

Children and
adolescents (614 years old)

Family-based
physical activity
interventions

• Family-based physical activity
interventions attempt to change
behaviors using techniques that
increase family members’ support for
positive changes.
• Interventions typically include
educational sessions on health,
goal-setting, problem-solving, or
family behavioral management,
along with reinforcement techniques
(e.g., reward charts or role
modeling) and physical activities.
• Family-based interventions may also
include information about lifestyle
changes, such as increased healthy
eating or reduced screen time.

(n=5) Brown (2018);
Hingle (2019);
Rhodes (2019);
Tuominen (2018);
Wieland (2018)

Emerging/
Mixed
evidence

Communitybased

Children and
adolescents (618 years old)

Individual
supports

• Individually-adapted health
behavior change strategies support
individuals to incorporate physical
activity into their daily routines by
teaching behavioral skills, such as
goal setting and problem-solving,
with these individual supports
tailored to a person’s individual
interests and needs.
• Professionals or trained peers can
offer counseling and guidance
to youth and adults to help them
achieve an active lifestyle.
• Summer camps, at-risk youth groups,
or other community organizations
offer support for multicomponent
lifestyle changes.
• Technology can provide individuals
with virtual coaching or guidance
through text messaging, telephone,
Internet, or computer-tailored
mailings. Individuals can wear
activity monitors that provide them
with immediate feedback combined
with goal-setting and coaching.

(n=4) Guagliano
Emerging
(2019); Rauber
evidence
(2018); Remmert
(2019); Telser (2018)

Social supports

• Social supports are a strategy that
provide supportive social networks,
friendships, and actions that can
help people start, maintain, or
increase physical activity, such as
buddy systems and walking or other
activity groups.
• Individuals, organizations, and
communities can use different
approaches to create inclusive and
accessible groups and programs
that help people of all ages and
abilities be physically active
together.

(n=2) Sebire (2019);
Sebire (2018)

Emerging
evidence
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Summary of Evidence-Based and Evidence-Informed Strategies to Increase Physical Activity
SETTING

TARGET
AUDIENCE

INTERVENTION DESCRIPTION, COMPONENTS, OR
TYPE
EXAMPLES

STUDIES (N=92)

EVIDENCE
RATING

Communitybased

Children and
adolescents (618 years old)

Green space
and parks

• Communities can increase green
space and parks by creating new
parks or open spaces, renovating
or enhancing under-used recreation
areas, or rehabilitating vacant
lots, abandoned infrastructure, or
brownfields.

(n=3) Heath (2019);
Meyer (2019); Porter
(2019)

Emerging
evidence

Access to places
for physical
activity

• Enhancing access to places for
physical activity involves changes
to local environments that create
new opportunities for physical
activity or reduce the cost of existing
opportunities (e.g., creating walking
trails, building exercise facilities, or
providing access to existing nearby
facilities).
• Increased access is typically
achieved in a particular community
through a multi-component strategy
that includes training or education
for participants.

(n=1) Smith (2019)

Emerging
evidence

Key Findings

Overall, 14 key findings emerged from the analysis:
1. In terms of setting, the vast majority of studies were in schools and youth programs—73 of
92 studies (79%). Ten studies were conducted in the community (11%) and 9 studies took
place in the home (10%).
2. In the school-based and youth programs setting, the most prevalent intervention types were
physically active classrooms, multicomponent school-based obesity prevention programs,
comprehensive school physical activity programs, and PE enhancements.
3. Within the community-based setting, the most prevalent intervention types were individual
supports and green space and parks.
4. Regarding the home-based setting, the most prevalent intervention types were family-based
physical activity interventions and screen time interventions.
5. Although the majority of studies were child-focused, interventions were also parent/family,
teacher, staff, and/or coach-focused to mediate change. Parent education, engagement, and
involvement, as well as teacher trainings and professional development were used to incite
behavior change and curricular enhancements.
6. All included studies focused on healthy children and youth. For more information on
physical activity research in CSHCN or children with disabilities, read the discussion section.
7. Some interventions were specifically designed for girls or boys only. Many of the studies
analyzed data and reported findings by gender and demonstrated differential impacts for girls
and boys (e.g., MVPA did not increase as much for adolescent girls).
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8. The age range for the included studies was 4 to 18 years old.
a. Forty-four studies (48%) fit within the 6 through 11 age range (NPM 8.1).
i. Intervention types solely focused on children include active recess and homework or
extra credit for PE class.
b. Nineteen studies (21%) fit within the 12 through 17 age range (NPM 8.2).
i. Self-regulation interventions were focused solely on adolescents.
c. Twenty-nine studies (31%) spanned both age ranges (both NPM 8.1 and NPM 8.2).
9. Many of the physical activity interventions were in combination with nutritional or obesity
programs, and sometimes physical activity was a secondary outcome measure. For some
studies, physical activity was used as the intervention itself for other goals such as reducing
obesity, increasing school achievement, and improving physical fitness.
10. Relatively small gains (1.07 to 10.8 additional minutes of MVPA) were seen based on the
overall goal of achieving 60 minutes of MVPA daily for children and adolescents. Changes
were not often seen with regard to body mass index (BMI) or other anthropometric measures.
11. Schools were often used to implement physical activity and healthy eating interventions;
however, the confines of the school structure could be limiting. Interventions were designed
to fit within the school context, curriculum, and/or schedule.
12. The ability to compare studies was limited due to variability in the intervention designs,
comparison groups, settings, and outcome measures. Although similar studies were grouped
into clusters by intervention type, no two studies were the same with regards to design, target
audience, and implementation. It was also difficult to figure out why a study with a similar
strategy led to positive results while others reported mixed results. One possible explanation
could be intervention fidelity and/or reach into the study population.
13. Of the 92 studies included in this evidence review:
a. The rating of scientifically rigorous was not given to any studies.
b. The rating of moderate evidence was given to 3 studies (3%).
c. The rating of emerging evidence was given to 67 studies (73%).
d. The rating of mixed evidence was given to 21 studies (23%).
e. The rating of evidence against was given to 1 study (1%).
14. Overall, the evidence base for the included physical activity interventions seems to be
emerging. These studies are from the most recent literature (2018-2020) and include quite
a number of pilot studies. Coupled with the solid evidence base described by RWJF and
CDC, the scientific evidence for a number of the intervention types is notable and should be
considered by Title V programs and partners seeking to support greater physical activity in
childhood and adolescence.

NPM 8: PHYSICAL ACTIVITY – AGES 6 THROUGH 17 EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

47

DISCUSSION AND IMPLICATIONS

DISCUSSION AND IMPLICATIONS
This section discusses major takeaways, examples of effective interventions, study insights with
implications for policy, practice, and research efforts, as well as important considerations to
improve physical activity and support healthy living for all children and adolescents.
The purpose of this evidence review is to highlight practical strategies that State Title
V programs can support and/or implement to increase physical activity for children and
adolescents. A review of the literature and scanning of the strategies profiled by the CDC and
RWJF provided a strong foundation for this review. Building on this evidence base, the MCH
Evidence Center highlighted interventions to support physical activity in settings where children
and adolescents live, learn, and play, as well as policy changes that facilitate increased physical
activity in communities and encourage healthy behaviors.

Data Trends

The studies included in this review provide further evidence about the effectiveness of physical
activity interventions in schools, homes, and communities. Schools can and do play a powerful
role in influencing students’ physical activity behaviors and can inform decisions about program
implementation. Comprehensive, multicomponent school-based interventions that focus on
physical activity, healthy eating, and well-being still dominate the literature and demonstrate
efficacy. It is important to figure out how to implement school-based approaches in real world
settings and embed them into existing systems. Researchers are continuing to study and refine
targeted interventions, such as active recess, physically active classrooms, PE enhancements,
social networks/peer influences in schools, and extracurricular activities for physical activity,
to infuse physical activity into the school day. Although there seem to be fewer home- and
community-based studies, providing opportunities for physical activity in these settings is
essential for a multilayered, ecological approach to healthy living. Parents and caregivers can
decrease sedentary behaviors and encourage more free and structured play activities in the home.
The built environment in communities can be altered to support greater opportunities for physical
activity and active living.
A few recent innovations in the physical activity sphere include swapping traditional seated
desks for standing desks to encourage more physically active classrooms; using electronic
games or equipment (e.g., exergaming) to encourage more physical activity at home; using
a faith-based intervention to encourage mindful physical activity; engaging in gardening
activities, environmental improvements, and conservation projects to foster healthy living
messages; introducing characters with different racial and ethnic backgrounds to encourage
physical activity and healthy eating in communities of color; engaging in “locker room” talks
with Division 1 college athletes to engage and empower adolescents; offering “Forest School”
sessions in natural or wooded environments to encourage exploration and free play in children;
and using social networks, peer influence, and smart phone technology to increase physical
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activity in youth. Further examination of these more recent innovations is needed to determine
impact and effectiveness as well as implementation strategies to put these promising approaches
into practice.

Highlights of Effective and Promising Intervention Studies

Below are studies that showed positive results and illustrate some of the intervention strategies
being tested to support physical activity in childhood and adolescence. Each example of an
effective intervention or promising strategy (rated as moderate or emerging evidence) describes
the study design, intervention components, and positive results.
#1: Example of an evidence-based program to increase physical activity through a
physically active classroom.

Vazou (2018) tested the effectiveness of the Move for Thought (M4T) program to increase
physical activity by integrating physical movement activities with academic subjects.
The M4T kit includes ten activities that typically last ten minutes each; examples include
individual activities—“Jump the Answer” (students stand on their self-space and jump the
answer to a problem the teacher provides) and “Move Around” (students move around the
classroom, picking a card with a problem, and providing the answer as the teacher passes
by); as well as group activities—“Curious Ball,” “To the Wall,” “Over/Under,” “Messed-up
Train;” or activities with a partner—“Red Light,” “Find your Pair.”
Results: Physical Activity levels showed a significant group effect (p < 0.05) on MVPA in
favor of the M4T group, but not on sedentary and light physical activity. The most active
integrated physical activity provided 10.88 minutes of MVPA in a 50-minute class period.

#2: Example of an evidence-based comprehensive school physical activity program.

Hyde (2020) tested the effectiveness of a comprehensive school-based physical activity
program among 3,294 fourth grade students during a 5-month period in metropolitan
Atlanta, Georgia. The intervention was comprised of the following components: 1)
establishing a school health team, 2) collection of student physical activity data, 3) staff
implementation trainings, 4) resource access and availability, and 5) technical assistance.
Results: Intervention students had significantly higher increases in average daily
steps (p<.05), steps taken in PE (p<.01), and percent of PE class spent in MVPA (p<.01)
than control students.

#3: Example of an evidence-based multicomponent school-based obesity
prevention program.

Pardo (2019) tested the effectiveness of a multicomponent school-based intervention
program in Spain among 930 adolescents (ages 12-17) to reduce sedentary lifestyles
and increase physical activity. Key characteristics of the study included examining the
connection between school and community environments and helping students develop

NPM 8: PHYSICAL ACTIVITY – AGES 6 THROUGH 17 EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

49

DISCUSSION AND IMPLICATIONS

skills to manage their own engagement in physical activity. The intervention was conducted
over three school years and had the following four components: 1) tutorial action, 2) PE, 3)
information dissemination, and 4) participation in institutional programs.
Results: The estimated difference between the experimental group and the control group
was 13.52 minutes/day of MVPA in favor of the experimental group. The intervention
was also effective in improving student motivational outcomes relevant to participation in
physical activity and, particularly, PE.
#4: Example of an evidence-informed program to increase physical activity through
physical education enhancements.

Cronholm (2018) tested the effectiveness of an intervention program in Sweden to
increase the amount of PE from 60 minutes a week to 200 minutes a week, provided as
daily 40-minute classes for 7 years, starting at 6 years of age. The intervention program
was implemented in 1 school, enrolled 152 children, and consisted of activities that were
included in the national school curriculum, such as running, jumping, climbing, and playing
team sports. The extra physical activity was organized with ordinary school resources,
and no extra funding was provided. Except for the increased time devoted to PE in the
intervention school, all 4 schools in the study (3 control schools and 1 intervention school)
followed the same national school curriculum.
Results: The intervention group achieved higher durations of total physical activity than the
controls (p < 0.001) as measured by a questionnaire completed by participants that included
questions on the duration of PE classes, participation in organized leisure-time sports, and
time spent watching television or using a computer.

#5: Example of an evidence-informed program to increase physical activity through
the effects of a policy and environmental intervention.

Heath (2019) examined the physical activity of children (ages 6-18) along urban pedestrian/
bike routes and recreational park areas. The program aimed to increase access to places
for physical activity by 1) increasing the number of acres of green space, and 2) the
successful adoption of a countywide open use policy. The study sample consisted of 1,929
predominately African American adolescents who were observed over a 5-day period at
baseline and at 1-year and 3-year follow-ups.
Results: Children and youth observed in 2014 had greater than 2 times the odds of
engaging in MVPA compared with their 2010 counterparts (odds ratio = 2.75, 95%
confidence interval, 1.43–5.32).

#6: Example of an evidence-informed intervention to increase access to places for
physical activity.

Smith (2019) provided free passes to recreational facilities (such as YMCAs, arenas, and
pools) as well as passes to free physical activity classes and programs to 5th grade students.
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The goal was to reduce financial barriers and promote physical activity. This city-wide
initiative in London, Ontario, Canada was also designed to help raise awareness for parents
of local physical activity opportunities for their children.
Results: Physical activity levels increased significantly from baseline to the 6-month follow
up, but was only statistically significant for girls, minorities, children born outside of
Canada, and for children that indicated low-parental support at baseline.

Implications for Policy and Practice

The research being conducted to increase physical activity in childhood and adolescence
provides valuable insights that can inform current Title V program initiatives and partnerships to
better support the health and well-being of children, adolescents, and their families. The major
takeaways below can inform program design and implementation efforts as well as policy change
and future research endeavors to provide greater support for physical activity, healthy eating, and
overall wellness.
1. Gaps in physical activity and the promotion of health equity
It is inadequate to simply know that 76% of American children and youth are not getting enough
daily physical activity (National Physical Activity Plan Alliance, 2018). There are gaps in the
amount of physical activity and related opportunities according to gender, race and ethnicity, age,
ability, and household income. The research clearly demonstrates that physical activity levels are
not equal; where children live impacts physical activity opportunities, and programs supporting
children’s physical activity may not increase activity equally among all children, further
increasing the gap (National Physical Activity Plan Alliance, 2018). More specifically:
• Gender: Approximately 35% of high school boys but only 18% of high school girls report
participating in at least 60 minutes of daily physical activity (2017 YRBSS).
• Age: Children aged 6-11 years participate in more daily physical activity (88 minutes)
compared to adolescents aged 12-15 years (33 minutes) and 16-19 years (26 minutes) (Belcher
et al., 2010).
• Ability: Children with mobility limitations may engage in less physical activity than those
without limitations (e.g., 58% of boys aged 5-11 years with long-term mobility limitations met
physical activity recommendations compared to 75% of boys without limitations) (Wilson et
al., 2016).
• Children aged 6-11 years living in high-crime neighborhoods participated in less physical
activity than those living in low-crime neighborhoods (Kneeshaw-Price et al., 2015).
• Children living in low crime neighborhoods significantly increased their physical activity
by more than 5,000 steps per day in response to a physical activity intervention delivered via
mobile phones, while those living in high crime neighborhoods increased physical activity by
only 1,000 steps per day (Broyles et al., 2016).
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• Safe neighborhood park access98 was associated with more physical activity and less
inactivity among adolescents 12-17 years old (Babey et al., 2008).
• Unfortunately, not all parks are safe. Parks in highly disadvantaged neighborhoods were
almost 2 times as likely to have incivilities (e.g., presence of litter, graffiti, homeless persons)
compared to those in neighborhoods with low disadvantage (Hughey et al., 2016).
• Policies promoting physical activity may not be fully enforced since PE classes are not
always synonymous with physical activity engagement, class exemptions are common, and
physical activity opportunities are low, especially for those who do not participate in school
sports (National Physical Activity Plan Alliance, 2018).
Given these factors and more, increasing participation in physical activity in communities that
tend to be marginalized and experience health inequities remains a public health challenge
(Craike et al., 2018). Research has shown that population groups from “socioeconomically
disadvantaged backgrounds”99 are less likely to be physically active and more likely to
experience adverse health outcomes. The vast majority of interventions aimed at improving
physical activity have been developed and evaluated for the general population with little regard
for their impact across social strata (Lehne & Bolte, 2017; Love et al., 2017). To their detriment,
those interventions that do not consider the special needs and barriers experienced by vulnerable
groups may also be less effective (Ball et al., 2006; Humbert et al., 2006). Population-wide
public health strategies, for instance, can be differentially effective between socioeconomic
groups, and they can even increase inequalities (Lorenc et al., 2013).
In contrast, research has found that school-based interventions were effective in improving
physical activity among children from socioeconomically disadvantaged groups when they are
embedded in school curriculum, include enhancements to physical activity, additional physical
activity opportunities, school self-assessments of their policies, facilities and programs, and
teacher, parent, and student physical activity education (Craike et al., 2018). It has also been
reported that promising strategies may include involving adolescents in the development and
delivery of physical activity interventions and involving family (Kornet-van der Aa et al., 2017;
van Sluijs et al., 2007). There is, however, a lack of physical activity interventions targeting
adolescents from vulnerable backgrounds and more research is needed across a range of settings
(e.g., school, community) for adolescents as well as children.
Although interventions can be successful at improving physical activity among children from
marginalized groups, more high-quality studies in this population group are necessary. Active
partnerships with communities to seek input on what is needed for successful implementation
On a related note, the NSCH asks if the child lives in a safe neighborhood and if there is a park or playground in the families’
neighborhood. The 2018-2019 NSCH reported that 64.5% of respondents definitely agreed that the child lived in a safe
neighborhood (https://www.childhealthdata.org/browse/survey/results?q=7954&r=1). Additionally, the 2018-2019 NSCH reported
that 75.4% of respondents live in a neighborhood with a park or playground area (https://www.childhealthdata.org/browse/survey/
results?q=7958&r=1).
99
In the literature, researchers use the term “socioeconomically disadvantaged population groups” to describe groups with low
socioeconomic status, low income, low education, or from areas defined as socioeconomically disadvantaged (Ball et al., 2015; Laws et
al., 2014).
98
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of interventions is important. Researchers recommend that further efforts are needed to examine
strategies to increase recruitment rates and reduce attrition, report longer term outcomes, and
provide adequate intervention details to allow for a better determination of the characteristics of
effective interventions (Craike et al., 2018).
Evidence suggests that active and focused recruitment, partnering with respected community
stakeholders and organizations, utilizing well-trained staff who are ethnically, linguistically,
and culturally matched to the population of interest, and use of multiple media and advertising
channels are associated with successful recruitment of underserved population groups (Carroll
et al., 2011; Harkins et al., 2010). Additionally, strategies associated with increased retention
include making the intervention and control conditions as appealing as possible with deliberate
consideration of cultural tailoring and by making the intervention highly interactive, ensuring
efficient tracking of participants, persistence, and demonstrating a positive, caring attitude
towards participants (Carroll et al., 2011).
“The perception of personal barriers to physical activity varies according to the sociodemographic
characteristics of individuals.” — HERAZO-BELTRÁN ET AL., 2017, PG. 44

2. Challenges to physical activity
Challenges to physical activity are present in our schools, communities, and homes. Physical
activity barriers are cognitive, emotional, motivational, physical, social, environmental, and
institutional, and includes lack of equipment and money, other leisure activities, and sedentary
activities (Goh et al., 2009; Gyurcsik et al., 2006; Pate et al., 2011). As such, interventions need
to tackle barriers to utilitarian physical activity (e.g., activities of daily living), structured and
free-time physical activity, and school-based physical activity head on to facilitate change (Pate
et al., 2011). The implementation of policies and practices to mitigate barriers across settings
can promote greater physical activity in childhood and adolescence. Some possible strategies
to overcome barriers include the implementation of programs to promote physical activity,
implementation of policies to ensure safe travel routes and neighborhoods, making facilities
more accessible for children in terms of scheduling, transportation and affordability, parental
control of their child’s access to sedentary behaviors, parent support for outdoor play, parental
modeling of physical activity, and ensuring homes have available equipment for physical activity
(Loprinzi et al., 2012; Pate et al., 2011).
3. School health guidelines and policies
School policies can greatly impact the amount of physical activity children and adolescents
receive on a daily basis. It is important to identify both barrier policies, which discourage,
prohibit, or otherwise present barriers to physical activity, as well as supportive policies, which
encourage, support, or enable physical activity opportunities.100 Creative policies that integrate
100

https://www.saferoutespartnership.org/sites/default/files/resource_files/school_policies_that_affect_physical_activity.pdf
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physical activity and learning are the best way to create sustainable changes in schools.101 A
comprehensive, integrated policy aimed at promoting lifelong physical activity among children,
adolescents, and school staff that takes into account what is reasonable, feasible, and acceptable
in a given state, school district, or school is an essential part of the policymaking process.102 The
Whole School, Whole Community, Whole Child, or WSCC model, is CDC’s framework for
addressing health in schools.103, 104 It is student-centered, emphasizes the role of the community in
supporting the school, highlights the connections between health and academic achievement, and
stresses the importance of evidence-based school policies and practices.
4. Population-level interventions
Opportunities for regular physical activity can be limited in communities that lack safe,
convenient places and spaces for children and adolescents to be active. There are a number
of noteworthy community-based interventions to increase physical activity for children and
adolescents that have been deemed scientifically supported or have some evidence, according
to the CDC and RWJF. Although this list is not exhaustive or feasible in all communities, it
spotlights some effective and valuable strategies worth noting.
• Walking school buses are an organized mode of active transportation for students walking to
school (scientifically supported).
• Activity-friendly routes to everyday destinations is a strategy that improves the design of
communities by connecting routes such as sidewalks, trails, bicycle lanes, and public transit to
destinations such as grocery stores, schools, worksites, libraries, parks, or health care facilities
(scientifically supported).
• Complete Streets support the routine design and operation of streets and communities
that are safe for all pedestrians, regardless of age, ability, or transportation mode
(scientifically supported).
• Safe Routes approaches such as Safe Routes to School and Safe Routes to Parks include
infrastructure improvements for better traffic laws, safety education, and incentives to
encourage walking and bicycling to community destinations (scientifically supported).
• Streetscape design improvements enable pedestrians, bicyclists, transit riders, and motorists
to share and use the street, accommodating the needs of all users. Improvements to streetscape
design can include increased street lighting, enhanced street landscaping and street furniture,
increased sidewalk coverage and connectivity of pedestrian walkways, bicycling infrastructure,
street crossing safety features, and traffic calming measures (scientifically supported).
• Community-wide campaigns promote physical activity by combining a variety of strategies,
such as media coverage and promotions, risk factor screening and education, community
events, and policy and programmatic initiatives, such as walking trails or social supports
(some evidence).
https://www.saferoutespartnership.org/sites/default/files/resource_files/school_policies_that_affect_physical_activity.pdf
https://www.saferoutespartnership.org/sites/default/files/pdf/FHRTL_Physical_Activity.pdf
103
https://www.cdc.gov/healthyschools/wscc/index.htm
104
https://www.youtube.com/watch?v=dbaZf9puRgo
101
102
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5. Intensity of interventions
Research has demonstrated that across age groups, interventions that were more intensive
(e.g., more contacts) were more successful at improving engagement in physical activity
than less intensive interventions (Craike et al., 2018). With few studies examining long-term
outcomes, there is lingering uncertainty about whether changes in physical activity from
intensive interventions are sustained over time. Alternatively, low-intensity interventions may
be less efficacious, but they may have the potential to be delivered more widely across the
community or across many groups (Craike et al., 2018). This may be particularly relevant
given that even small increases in physical activity could benefit population health, with one
study suggesting the largest gains come from inactive individuals becoming moderately active
(Ekelund et al., 2015). Future studies should consider the sustainability of intensive interventions
as well as the broader population health impacts of interventions when evaluating their
effectiveness (Craike et al., 2018).
6. Cost-effectiveness of physical activity interventions in children and adolescents
According to Abu-Omar and colleagues (2017), the evidence base on the cost-effectiveness of
physical activity interventions is scant and scattered. Arguments for efforts to promote physical
activity on the population level are increasingly based on calculations of the costs of inactivity. In
order to make informed public health decisions on how to promote physical activity, information
on the overall effectiveness of different intervention types to increase physical activity
and considerations of cost-effectiveness of different intervention types, is highly relevant.
Reviews examined physical activity interventions in schools and cautiously considered school
interventions to be cost-effective (Laine et al., 2014; Wu et al., 2011); however, these reviews
included a diverse set of school-based interventions that varied considerably regarding the size
of cost-effectiveness. Lewis et al. (2010) looked at physical activity interventions in the family
and home, school, and community settings. The review found some interventions, such as dance
classes and walking school bus programs, to be cost-effective, whereas others were found to be
cost-effective only for a particular group of children, such as curriculum-based interventions for
healthy diet and physical activity in girls only, or not cost-effective at all, in the instance of nocost swimming classes (Abu-Omar et al., 2017; Lewis et al., 2010).
7. Use of a public health lens to promote physical activity
Despite the well-known benefits of children and adolescents engaging in 60 or more minutes
of daily MVPA, physical inactivity remains a pressing public health concern. Public health
professionals and partners can be dynamic change agents in settings where children live, learn,
and play by altering environments and policies to empower youth to develop regular physical
activity habits that are maintained throughout their lifetime (Piercy et al., 2015). Schools present
an optimal setting for students to be physically active, given the amount of time children and
adolescents spend in school. A multilevel approach seems to be needed to produce large-scale
effects on school environments to support more physical activity.
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Public health professionals can promote efforts to increase physical activity at the state level by
doing the following:
• Support strong PE and activity policies that require districts and schools to provide more
opportunities for students to engage in physical activity throughout the school year;
• Educate decision makers on the importance of enhancing state-level requirements for teacher
qualifications and training as well as total time dedicated to PE throughout the school year; and
• Support efforts to require PE to be taught to all students every day from kindergarten through
12th grade.
Public health professionals can promote efforts to increase physical activity at the school district
level by doing the following:
• Support efforts to expand or strengthen the physical activity component of their local wellness
policy (schools participating in the federal school meal program are required to have a local
wellness policy that includes physical activity goals);
• Provide quality professional development to PE teachers on implementing a comprehensive
curriculum aimed at increasing MVPA in PE classes; and
• Convene and facilitate opportunities for schools to partner with local community resources to
provide before- and after-school physical activity programs for students.
Public health professionals can promote efforts to increase physical activity in schools by doing
the following:
• Continue to support PE teachers by providing them with research findings, training, tools, and
instructional materials to deliver enhanced PE;
• Encourage schools to join the Active Schools105 movement and receive technical assistance and
resources to develop, implement, and evaluate a multicomponent physical activity program
(Piercy et al., 2015); and
• Utilize a “whole-of-school” or “whole-of-community” approach recognizing that all aspects of
the school community can impact positively upon students’ health, safety, and well-being, and
acknowledging the social, political, economic, and demographic contexts within which schools
operate and influence health.
The community setting also presents varied opportunities for public health officials to conduct
outreach, forge partnerships, and help leaders and agencies responsible for the built environment
of parks and recreation, transportation, and urban planning (Piercy et al., 2015).
Public health professionals at local and state levels can promote efforts to increase physical
activity within the built environment by doing the following:
• Document the epidemiology of non-communicable diseases and other health outcomes
associated with reduced physical activity by geographic area to inform priorities related to the
built environment;
105
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• Educate leadership and staff in relevant agencies on the links between design of the built
environment, physical activity, and health;
• Establish, promote, and participate in interagency workgroups focused on the built environment
and health;
• Understand non-health agency priorities and identify areas of mutual interest;
• Hire staff with formal training in disciplines related to the built environment, such as those with
joint master’s degrees in urban planning and public health;
• Encourage interagency collaboration through short- and long-term staff assignments between
agencies of health, planning, transportation, and parks and recreation;
• Identify other partners interested in promoting walkable and bikeable communities, such as
those focused on promoting economic growth, tourism, and environmental sustainability, and
engage with those partners in relevant activities;
• Educate local authorities about the Environmental Protection Agency guidelines on school siting,
which recommends locating schools within walkable and bikeable distances from youth; and
• Partner on applications for built environment and health-funding opportunities, and collaborate
on the implementation and evaluation of funded projects (Piercy et al., 2015).
It has been recommended that future studies include additional indicators aside from
effectiveness to determine the public health impact of interventions, using frameworks such as
RE-AIM, which incorporates Reach, Effectiveness, Adoption, Implementation, and Maintenance
(Craike et al., 2018; Glasgow et al., 1999). To further the evidence base in the home-based
setting, it is important to conduct observational and longitudinal studies to identify family
strategies that influence physical activity throughout childhood and adolescence. In particular,
which interventions are effective for specific developmental periods and how interventions
can be adapted to meet the often-changing structures of families could be examined (Piercy et
al., 2015). With most children and adolescents seeing a health care provider at least annually,
additional research could be conducted in the primary care setting, including how counseling
on physical activity can best be delivered to promote healthy behaviors. More specifically,
intervention studies are needed to identify the most effective types of counseling for specific
developmental periods, the optimal intensity level and delivery modes, and what strategies can
be effective for healthy youth as well as those with chronic conditions (Piercy et al., 2015).
8. Physical activity materials and resources
Many of the studies included in this evidence review used curriculum models, parent education
materials, and assessment tools that proved to be effective. These resources, and others that have
been vetted by the MCH Evidence Center, can contribute to the implementation of effective
strategies to support increased physical activity in childhood and adolescence. Resources
for Title V programs related to improving physical activity can be found in the MCH Digital
Library.106 Additional evidence resources can also be accessed through our NPM 8: Physical
Activity Toolkit.107 This toolkit also includes a summary of the evidence, sample ESMs, links
106
107

https://www.mchlibrary.org/databases/searchprojects.php
https://www.mchevidence.org/tools/npm/8-physical-activity.php
NPM 8: PHYSICAL ACTIVITY – AGES 6 THROUGH 17 EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

57

DISCUSSION AND IMPLICATIONS

to current ESMs in use by Title V programs, learning opportunities, and focused resources from
different organizations. See Appendix C: Select Grey Literature Resources for a sampling of
relevant resources related to the promotion of physical activity for children and youth. Lastly,
AMCHP houses a promising practices portal, Innovation Station, containing practices from other
states.108 The database can be searched by NPM, level of evidence, or population, and gives
descriptions of the state strategies and any evaluation results.

Physical Activity Research and Children with Disabilities and Special
Health Care Needs

As stated earlier, this evidence review did not find any studies meeting the inclusion criteria
that focused on or included CSHCN or children with disabilities. However, since 2018 two
scoping reviews were published that described trends and recommendations for physical activity
interventions and out-of-school time physical activity for children and youth with disabilities.
Both reviews found that the outcome measures of the reviewed studies focused primarily on
the impact of physical activity on social skills, relationships, physical skill development, health
measures, psychological well-being, or participation, but most did not focus on interventions to
increase physical activity levels (Arbour-Nicitopoulos, 2018; Lai et al., 2020). The studies were
generally found to be low quality because of the methodological designs, small sample sizes
focused on one type of disability, and physical activity that did not equate to 60 minutes per day
across the programs.
Despite these limitations, some promising trends were noted in both reviews. Searching the
literature from 2008 to 2015, Lai and colleagues (2020) examined systematic reviews and
scoping reviews with and without meta-analyses of physical activity interventions in children
and youth with disabilities. The strategies that showed promise incorporated technologybased activities in combination with ongoing support from a program or expert, such as using
web-based games supervised and adapted by a physical therapist as the child improved in
performance. The authors recommended future studies include larger sample sizes across various
disability groups and replication across settings. Increased funding for such studies would greatly
enhance the limited evidence base for physical activity and children with disabilities and SHCN.
The scoping review of studies on inclusive out-of-school time physical activity programs from
1980 through 2016 found 17 studies that focused on physical activity programs that included
at least one child or youth with a disability (Arbour-Nicitopoulos, 2018). The programs in the
out-of-school studies were delivered across many community settings (e.g., recreational centers,
summer camps, after school clubs) and were highly varied in activity offerings (e.g., dance
classes, motor skill development, family outdoor skills training) for children of all ability levels
or conditions. Expert staff were usually leading the programs and they employed a spectrum of
adaptations to the activities to ensure participation, ranging from additional support for stability
to adapted equipment and social supports.
108
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None of the reviewed studies specifically measured physical activity participation levels.
However, improvements in physical skill development were noted, which showed a trend toward
improvement and carryover to other activities at home, such as completing chores. Highlighted
across all of the studies was the training of instructors and use of rehabilitation experts as an
important component for success of the out-of-school time programs. The authors recommended
collaborations between leaders of community programs and researchers to further understand the
best practice strategies and impact of inclusive community-based programs on physical activity
participation for children and youth with disabilities.

Physical Activity in Early Childhood

Although this review did not include the early childhood age range (birth through age 5), there
are recommendations to include regular physical activity for young children as an important
part of their health and development. Creating a habit of physical activity in early childhood
may last into middle childhood and early adulthood (Hnatiuk et al., 2019; Telama et al., 2013).
The Physical Activity Guidelines for Americans, 2nd Edition, clearly states that children
aged 3-5 years should be getting at least 3 hours of combined free play and structured physical
activity per day (USDHHS, 2018). Physical activity for this age group, however, is largely
mediated by caregivers, such as parents or early childhood providers. Parents and/or caregivers
are encouraged to be positive role models and provide daily physical activity opportunities that
incorporate developmentally appropriate activities.109
“All physical activity guidelines support the notion that physical activity is a natural and life-long activity that
should be encouraged from birth.” — DRS. RACHEL A. JONES AND ANTHONY D. OKELY, 2020, PG. 1110

A systematic review and meta-analysis by Hnatiuk et al. (2019) found that physical activity
interventions in early childhood were primarily focused on family members or child care
providers as change agents in either the home or community child care or preschool center
settings. Most of the strategies focused on increasing moderate physical activity through changes
in parent or provider practices. The strategies with small but significant increases in MVPA in
young children included tailoring the activity, training child care staff to support the activity,
and then providing opportunities to practice the needed changes. Tailoring included providing
support to the adults to overcome challenges or barriers that make it difficult to incorporate
increased physical activity into the routines of the day. Tailoring also included modifications
to materials to suit the cultural or other needs of the adults and children or using community
expertise to change the adult practices.
Preschool/child care provider or parent training was effective in increasing physical activity
when the adults had opportunities to practice and embed the strategies into their routines. These
changes in adult practice also influenced the culture of the preschool or child care to be more
109
110

http://www.child-encyclopedia.com/physical-activity/according-experts/physical-activity-recommendations-early-childhood
http://www.child-encyclopedia.com/physical-activity/according-experts/physical-activity-recommendations-early-childhood
NPM 8: PHYSICAL ACTIVITY – AGES 6 THROUGH 17 EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

59

DISCUSSION AND IMPLICATIONS

focused on physical activity. However, there were differences in effectiveness noted in some of
the studies by gender (more effective for boys than girls) and for vulnerable groups of children
(low socioeconomic groups). Peden et al. (2018) also found that training and professional
education of early childhood providers can be effective in increasing physical activity in the
children in their care. It was not clear, however, what elements of professional education resulted
in an increase in physical activity in the children. The authors concluded that there is insufficient
professional education on physical activity for early childhood providers and more studies are
needed to determine the most effective methods to increase physical activity in young children.

The Importance of Partnership and the Role of Title V

The physical activity and dietary behaviors of children and adolescents are influenced by many
sectors of society, including families, communities, schools, child care settings, healthcare
providers, faith-based institutions, government agencies, the media, and the food, beverage
and entertainment industries. Each of these sectors has an important, independent role to play
in improving the dietary and physical activity behaviors of young people.111 The proliferation
of the childhood obesity epidemic has led to an expansive school-based obesity prevention,
healthy eating, and physical activity promotion and intervention research portfolio. The scientific
evidence has grown in the last decades and can be implemented by leaders to support the health
and well-being of all children and adolescents across the country. In particular, Title V programs
can promote school-based services that improve health behaviors related to physical activity,
nutrition, and overall wellness and support home and community-based approaches to combat
sedentary lifestyles.
To support increased opportunities for physical activity, Title V can leverage its core public
health functions centered around leadership, performance, and accountability to promote and
improve the health and well-being of children, adolescents, and their families.112 Although some
of the effective interventions highlighted in this review are outside the typical role of Title V, the
role of convener and mobilizer, public health educator, capacity builder, policy champion, and
data and resource repository are essential when adopting evidence-based/informed strategies
to promote healthy living. Partnerships and collaborative alliances between public and private
sectors as well as parents/caregivers, community and educational leaders are needed to incite
change at the individual and population levels.
“Leveraging the Title V Block Grant can help advance state efforts to improve overall maternal and child
health and well-being…Title V programs play a critical role in providing leadership for, developing, and
implementing comprehensive programs and systems that address healthy weight, nutrition, and physical
activity for women, children, infants, and families.” — AMCHP, 2013, PG. 2113
https://www.cdc.gov/healthyschools/npao/pdf/MMWR-School-Health-Guidelines.pdf
The 10 essential public health services are to 1) assess and monitor population health; 2) investigate and address health problems; 3)
inform and educate the public; 4) support and mobilize partners; 5) create/champion/implement policy; 6) utilize legal and regulatory
actions; 7) assure effective and equitable health systems; 8) build and support a workforce; 9) conduct evaluation, research, and
continuous quality improvement; 10) build/maintain public health infrastructure.
113
http://www.amchp.org/AboutTitleV/Resources/Documents/Healthy_Weight_IssueBrief_FINAL%20(1).pdf
111
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Federal agencies with a stake in promoting physical activity include the CDC’s Division of
Adolescent and School Health, CDC’s Division of Nutrition, Physical Activity, and Obesity,
Department of Education, Head Start Bureau of the Administration for Children and Families,
Office on Disease Prevention and Health Promotion, National Heart, Lung, and Blood Institute at
the National Institutes of Health, National Recreation and Parks Association, and National Center
on Health, Physical Activity, and Disability, among others. Additionally, professional associations
and advocacy groups with a vested interest in physical activity in childhood and adolescence
include Action for Healthy Kids, Active for Life, National Coalition for Promoting Physical
Activity, SHAPE America – Society of Health and Physical Educators, National Association for
Sport and Physical Education, American School Health Association, American Physical Therapy
Association, International Play Association, YMCA, and Special Olympics, among others.
With regard to effective strategies to address NPM 8 and the role of Title V, the following
approaches can be adapted to program needs:114
School-based programs and activities. Creating an active recess break in the elementary school
day with a semi-structured, or structured recess break typically before lunch involves a variety of
planned, inclusive, and actively supervised games or activities. This strategy engages all students
in playground activities and games. This is often a multicomponent intervention that includes
investments in playground and activity equipment, painted markings on playgrounds, and
training for teachers or specialists to lead activities (Erwin et al., 2014).
Title V agencies can support organizations to offer more recess or school-based programs and
activities through varied approaches:
• Engage community partners through learning communities to share recess or other school
program curricula that increases time in physical activity;
• Provide workforce opportunities for school staff and administration that promotes more PE or
increased activity within academic lessons; and
• Conduct quality improvement evaluation of schools that participated in positive physical
activity interventions to identify what worked and for which populations.115
• Example from the field: In South Carolina, an effort was made to increase the number of
professional development opportunities for school staff to provide a minimum of 30 minutes
per day of physical activity and ensure PE interventions in schools were more sustainable.116
Supportive built environments. Infrastructure and environmental supports for physical activity
can be promoted through the development and use of infrastructure that facilitates physical
activity, such as walking trails, sidewalks, playgrounds, and parks. The promotion of new and
existing facilities is also critical to encourage use (Piercy et al., 2015).
View the “Strategy Video” presentation by Dr. Rachel Brady for an audio description of strategies that have been proven effective in
addressing NPM 8 and the role of Title V to support these strategies: https://www.mchevidence.org/tools/npm/8-physical-activity.php
115
https://www.mchevidence.org/tools/strategies/
116
https://www.mchlibrary.org/evidence/state-esms-results.php?q=&NPM=8&State=&Status=Active
114
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Title V agencies can also promote supportive built environments through a number of approaches:
• Partner with parks and recreation to create or promote use of a mobile app for finding and using
recreational and parks spaces;
• Provide education about and support for school districts to adopt policies of open community
use of school recreation spaces;
• Convene or support training and technical assistance for municipalities about how to enact
policies or design streets and neighborhoods in ways to promote physical activity; and
• Leverage funding from multiple sources to communities to focus on urban design that promotes
physical activity.117
• Example from the field: In Oregon, Title V provided technical assistance to local grantees to
develop school wellness policies and Safe Routes to School programs to meet national physical
activity guidelines for children.
Health provider counseling. Although clinic-based interventions were not identified in this
review, the clinical setting offers opportunities for broaching and reinforcing the topic of physical
activity and healthy living. Physical activity can be promoted during well-child visits with
patient-centered, individual face-to-face counseling by health professionals including the use of
physical activity prescriptions (Videira-Silva & Fonseca, 2017).
Title V agencies can support health provider counseling efforts in several ways:
• Engage in community partnerships to increase physical activity counseling in health or other
community program visits (e.g., home visiting);
• Provide educational or outreach materials to health providers and families on physical activity
counseling and supports; and
• Focus on workforce development in healthy communities to increase physical activity
counseling as a part of practice.118
• Example from the field: In the Virgin Islands, Title V partnered with their Federally Qualified
Health Centers to increase physical activity counseling during well-child visits.
“Creating a nation in which everyone has access to safe and convenient opportunities to be physically active
will require teamwork between sectors, including public health, transportation, planning, business, healthcare,
and parks and recreation.” — CDC, 2020119

https://www.mchevidence.org/tools/strategies/8-3.php
https://www.mchevidence.org/tools/strategies/8-2.php
119
https://www.cdc.gov/physicalactivity/activepeoplehealthynation/strategies-to-increase-physical-activity/equitable-and-inclusiveaccess.html
117
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FROM EVIDENCE TO ACTION
The MCH Evidence Center developed this report as part of a series of scholarly works focused
on each NPM to identify and describe evidence-based and informed strategies from peerreviewed and grey literature. Interventions identified by this process form the cornerstone by
which Title V agencies can construct programs and measures that will affect change with their
unique populations and advance their NPM topic areas. As such, this is a first step in a long
process for meeting National Outcome Measures (NOMs).
If you are looking to build or strengthen efforts to increase physical activity for children and
adolescents in your state or jurisdiction, moving “from evidence to action” can seem daunting.
The MCH Evidence Center has developed the following framework, tips, and resources to help
you through the process. We have developed resources and provide technical assistance for you
at every step of this process:
1. Evaluate the evidence to guide your work. Aligning programs and measures with the
evidence base helps to ensure programs meet the needs of infants, children, youth, and their
families and have the most potential to affect change. We invite you to read through this report
to understand the way each intervention identified root causes that were preventing change,
produced a new, desired behavior change, and engaged partners and resources that yielded
measurable effects.
You can also access additional evidence resources through our NPM 8: Physical Activity Toolkit
(https://www.mchevidence.org/tools/npm/8-physical-activity.php) including:
• A summary of the evidence identified by this report.
• Promising practices as identified by AMCHP’s Innovation Station.120
• Current ESMs used by other states and jurisdictions to use as examples.
• Examples of ESMs that include links back to the evidence and show ways to measure effect.
In developing programs based on the available evidence, a critical factor is to ensure that
identified interventions are applicable and adaptable to your population needs. The MCH
Evidence Center utilizes Harvard University’s Science-Based Intervention Framework to ensure
effectiveness by asking the following questions: What about the intervention works? How does
it work? In what contexts does it work? And finally, for whom does it work and for whom does it
not work?121 Details about this approach are included in the NPM Toolkit.
As you use resources from the Toolkit, we encourage you to share your thoughts and feedback.
This will enable the MCH Evidence Center to track use of the resources in a consistent manner
to learn how to better design implementation strategies, monitor uptake and use of interventions,
and provide platforms for future research driven by the field.
120
121

http://www.amchp.org/programsandtopics/BestPractices/InnovationStation/Pages/Innovation-Station.aspx
Center on the Developing Child, Harvard University https://developingchild.harvard.edu/
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2. Use a structured approach to integrate evidence into your work to measure process and
outcomes. There are many effective approaches for identifying needs and developing programs
to address those needs. The MCH Evidence Center uses Results-Based Accountability (RBA)
as a suggested method to align program performance (performance-based accountability; e.g.,
measurement of ESMs) with population goals (population-based accountability; e.g., NPMs and
NOMs) and improve measurement of activities.
RBA helps you decide which outcome you would like to address. Begin the process of selecting
an intervention by deciding which outcome you would like to address and how you will
measure your success in changing that outcome. Choosing the most fitting intervention for your
community, setting, population, and context benefits from careful attention to the expected/
intended outcomes of the strategy.
RBA helps to ensure that ESMs align with and advance achievement of NPMs (and eventually
NOMs) through a series of 7 performance accountability questions that address:
• Desired impact change on a targeted group.
• Mechanisms to deliver services effectively.
• Ways to engage appropriate partners.
• How to identify what specifically works to produce measurable outcomes.
• RBA works to strengthen measurement of ESMs through a 4-quadrant system to increase
measurement of ESMs by addressing:
• Quantity of the effort (what did we do?—most basic measure).
• Quality of the effort (how well did we do it?).
• Quantity of the effect (is anyone better off?).
• Quality of the effect (how are they better off?—most advanced measure).
3. Incorporate MCH principles and needs to focus your work. We are mindful of the needs
of MCH programs and the need to strategically use and document Title V resources to advance
NPMs. This is done by:
• Linking your work back to MCH priorities in that interventions developed are meaningful,
measurable, and achievable.
• Ensuring that ESMs always measure the work that is directly related to the appropriate NPM,
addresses inequities to advance health equity, and is effective with multiple population groups.
• Leveraging the resources of and coordinating with HRSA MCHB-funded centers.
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To accomplish these goals, the MCH Evidence Center suggests using Harvard University’s
Frontiers of Innovation approach to ask the following questions about evidence-based and
evidence-informed interventions as you incorporate them into your work:
• What about it works? If we understand the key ingredients, we can replicate them.
• How does it work? Being specific about the underlying mechanisms can help us increase the
impact.
• For whom does it work, and for whom does it not work? When we know who is and is not
responding, we can make targeted adaptations to improve outcomes.
• In what context does it work? By evaluating the context in which a program is implemented,
we can adapt it for other settings.
With all the time, effort, and resources that go into incorporating evidence-based and evidenceinformed interventions into your programming, it is critical to share your successes with Title
V state and national programs, legislators, and others who can help support policy change and
provide funding for initiatives to increase physical activity for children and adolescents. To aid in
this task, we encourage you to gather and report information on your use of these interventions
to Title V program leaders to shine the spotlight on progress being made at the practice level to
support physical activity in childhood. These data points could be used to leverage additional
funding and/or policy change in the future.
As you work through the process of moving from evidence to action, please reach out to our staff
with questions and for technical assistance. We are available to assist you when you need help.
Email us at mchevidence@ncemch.org.
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FIGURES
AND TABLES

INCLUDED

ELIGIBILITY

SCREENING

IDENTIFICATION

FIGURE 1. FLOW CHART OF THE REVIEW PROCESS AND RESULTS
Records identified through
database searching (n = 4,719)

Additional records on children
with disabilities and SHCN
identified through database
searching (n = 26)

PubMed (n = 3,632)
Cochrane (n = 454)
CINAHL (n = 633)

Records screened after
duplicates removed

Records excluded in title and
abstract screening

(n = 4,349)

(n = 4,182)

Full-text articles assessed
for eligibility

Full-text articles excluded due
to failure to meet all inclusion
criteria

(n = 167)

(n = 75)

Peer-reviewed studies included

Gray literature included

(n = 92)

(n = 0)

Sources included in this review
(n = 92)
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FIGURE 2. EVIDENCE CONTINUUM
Evidenced-informed
or Evidenced-Based

EVIDENCE
AGAINST

Evidenced-Informed

MIXED
EVIDENCE

Evidenced-Based

EMERGING
EVIDENCE

EXPERT
OPINION

Active recess (n=5)
Physically active
classrooms (n=21)

SCHOOL-BASED AND YOUTH PROGRAMS

Physical education
enhancements (n=8)
Comprehensive
school physical
activity programs
(n=9)
Homework or
extra credit for
physical education
class (n=1)
Extracurricular
activities for
physical activity
(n=6)
Social network/
Peer influence in
school (n=5)
School-based
family intervention
(n=1)
Self-regulation
intervention (n=1)

HOME-BASED

Multicomponent school-based obesity prevention
(n=16)
Screen time
interventions for
children (n=3)
Electronic
physical activity
intervention (n=1)

COMMUNITY-BASED

Family-based physical activity interventions (n=5)
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Access to places
for physical
activity (n=1)
Green space and
parks (n=3)
Individual supports
(n=4)
Social supports
(n=2)
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TABLE 1: DETAILED SEARCH STRATEGIES
DATABASE

SEARCH STRATEGIES

PubMed

#1: “Child”[Mesh] OR “Adolescent”[Mesh]
#2: child* OR adolescen* OR teen* OR youth* OR young people* OR tween* OR juvenile*
#3: #1 OR #2
#4: “Exercise”[Mesh] OR “Motor Activity”[Mesh:NoExp] OR “Physical Exertion”[Mesh] OR “Physical
Fitness”[Mesh]
#5: Physical Exercise* OR Motor Activit* OR Physical Exertion [tiab] OR Physical Fitness OR physical activit*
OR physical education OR phys ed OR physed
#6: #4 OR #5
#7: “Health Education”[Mesh] OR “Health Promotion”[Mesh] OR “Pilot Projects”[Mesh] OR “Program
Evaluation”[Mesh]
#8: ntervention* OR pilot project* OR pilot program* OR program evaluation* OR effectiveness OR health
promotion OR preventive program* OR preventive service* OR preventive care OR prevention program*
OR health promotion* OR health education*
#9: #7 OR #8
#10: #3 AND #6 AND #9
#11: Limited to last 3 years

CINAHL

S1: (MH “Child+”) OR (MH “Adolescence+”)
S2: TI (child* OR adolescen* OR teen* OR youth* OR young people* OR tween* OR juvenile*) OR AB
(child* OR adolescen* OR teen* OR youth* OR young people* OR tween* OR juvenile*)
S3: (ZG “adolescent: 13-18 years”) or (ZG “child: 6-12 years”)
S4: S1 OR S2 OR S3
S5: (MH “Exercise+”) OR (MH “Motor Activity”) OR (MH “Physical Activity”) OR (MH “Physical Fitness+”)
OR (MH “Physical Education and Training”)
S6: TI (“physical Exercise*” OR “Motor Activit*” OR “Physical Exertion” OR “Physical Fitness” OR “physical
activit*” OR “physical education” OR “phys ed” OR physed) OR AB(“physical Exercise*” OR “Motor
Activit*” OR “Physical Exertion” OR “Physical Fitness” OR “physical activit*” OR “physical education”
OR “phys ed” OR physed)
S7: S5 OR S6
S8: (MH “Health Education+”) OR (MH “Health Promotion+”) OR (MH “Pilot Studies”) OR (MH “Program
Evaluation”)
S9: TI (intervention* OR “pilot project*” OR “pilot program*” OR “program evaluation*” OR effectiveness
OR “health promotion” OR “preventive program*” OR “preventive service*” OR “preventive care” OR
“prevention program*” OR “health promotion*” OR “health education*”) OR AB (intervention* OR “pilot
project*” OR “pilot program*” OR “program evaluation*” R effectiveness OR “health promotion” OR
“preventive program*” OR “preventive service*” OR “preventive care” OR “prevention program*” OR
“health promotion*” OR “health education*”)
S10: S8 OR S9
S11: S4 AND S7 AND S10
S12: Limited to last 3 years
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TABLE 1: Continued
DATABASE

SEARCH STRATEGIES

Cochrane

#1

MeSH descriptor: [Child] explode all trees

#2

MeSH descriptor: [Adolescent] explode all trees

#3

(child* or adolescen* or teen* or youth* or young people* or tween* or juvenile*):ti,ab,kw

#4

#1 or #2 or #3

#5

MeSH descriptor: [Exercise] explode all trees

#6

MeSH descriptor: [Motor Activity] this term only

#7

MeSH descriptor: [Physical Exertion] explode all trees

#8

MeSH descriptor: [Physical Fitness] explode all trees

#9

(physical Exercise* or Motor Activit* or Physical Exertion or Physical Fitness or physical activit* or
physical education or phys ed or physed):ti,ab,kw

#10 #5 or #6 or #7 or #8 or #9
#11 MeSH descriptor: [Health Education] explode all trees
#12 MeSH descriptor: [Health Promotion] explode all trees
#13 MeSH descriptor: [Pilot Projects] explode all trees
#14 MeSH descriptor: [Program Evaluation] explode all trees
#15 (intervention* or pilot project* or pilot program* or program evaluation* or effectiveness or health
promotion or preventive program* or preventive service* or preventive care or prevention program* or
health promotion* or health education*):ti,ab,kw
#16 #11 or #12 or #13 or #14 or #15
#17 #4 and #10 and #16
#18 Limited to last 3 years

Supplemental search looking for CSHCN (children with special health care needs/children with disabilities):
PubMed:
MESH: Exercise (UF physical activity; BT motor activity)
Physical fitness
Physical education and training
Sports for persons with disabilities
Disabled children
A. Search strategy: (((((exercise[MeSH Terms] OR motor activity[MeSH Terms] OR physical fitness[MeSH Terms]))
AND (“last 5 years”[PDat] AND English[lang] AND (infant[MeSH] OR child[MeSH] OR adolescent[MeSH])))) AND
(disabled children[MeSH Terms] AND (“last 5 years”[PDat] AND English[lang] AND (infant[MeSH] OR child[MeSH] OR
adolescent[MeSH])))) OR (sports for persons with disabilities[MeSH Terms] AND (“last 5 years”[PDat] AND English[lang]
AND (infant[MeSH] OR child[MeSH] OR adolescent[MeSH])))
Shortened version, all MESH terms: ((exercise or motor activity or physical fitness) and disabled children) or sports for persons
with disabilities, last five years, English, all child
B. added intervention* or pilot project* or pilot program* or program evaluation or effectiveness or health promotion or
preventive program or preventive service or preventive care or prevention program or health promotion* or health education
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TABLE 2: EVIDENCE RATING CRITERIA
LEVEL OF EVIDENCE

EVIDENCE RATING

EVIDENCE CRITERIA: TYPE

EVIDENCE CRITERIA: STUDY RESULTS

Evidence-Based

Scientifically Rigorous

Peer-reviewed study results are drawn
only from:
• Randomized controlled trials, and/or
• Quasi-experimental studies with prepost measures and control groups

Preponderance of studies have statistically
favorable findings

Moderate Evidence

Peer-reviewed study results are drawn
from a mix of:
• Randomized controlled trials
• Quasi-experimental studies with prepost measures and control groups
• Quasi-experimental studies with prepost measures without control groups
• Time trend analyses

Preponderance of studies have statistically
significant favorable findings

Expert Opinion

Grey literature

Experts deem the intervention as favorable
based on scientific review

Emerging Evidence

Peer-reviewed study results are drawn
from a mix of:
• Randomized controlled trials
• Quasi-experimental studies with prepost measures and control groups
• Quasi-experimental studies with prepost measures without control groups
• Time trend analyses
• Cohort studies

• Studies with a close-to-evenly distributed
mix of statistically favorable and not
significant findings
• Only cohort studies with preponderance of
statistically significant favorable findings

Grey literature

Experts deem the intervention as favorable

Peer-reviewed study results are drawn
from a mix of:
• Randomized controlled trials
• Quasi-experimental studies with prepost measures and control groups
• Quasi-experimental studies with prepost measures without control groups
• Time trend analyses
• Cohort studies

Studies with a close-to-evenly distributed
mix of statistically favorable, unfavorable,
and/or not significant findings

Grey literature

Experts deem the intervention as having
mixed evidence

Peer-reviewed study results are drawn
from a mix of:
• Randomized controlled trials
• Quasi-experimental studies with prepost measures and control groups
• Quasi-experimental studies with prepost measures without control groups
• Time trend analyses
• Cohort studies

Preponderance of studies do not have
statistically significant findings or have
statistically significant unfavorable findings

Grey literature

Experts deem the intervention as being
ineffective or unfavorable

Evidence- Informed

Mixed Evidence

Evidence-Based or
Evidence-Informed

Evidence Against
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COUNTRY

UK

USA

USA

Brazil

USA

Netherlands

USA

USA

Ireland

USA

Italy

USA

STUDY

Adab (2018)

Alhassan (2018)

Annesi (2019)

Atalla (2018)

Barr-Anderson
(2018)

Bartelink (2019)

Bartholomew (2018)

Beemer (2019)

Belton (2019)
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Brown (2018)

Calella (2019)

Calvert (2018)

Public elementary schools
(teacher-led)

Elementary schools
(teacher-led)

American Indian
Reservation

Greater Dublin area primary
schools

One elementary-middle
school in Detroit, MI, where
at least 40% of students
qualified for free/reduced
priced lunch

28 central Texas elementary
schools

4 control and 4 intervention
pilot schools in the ‘Healthy
Primary School of the
Future’ project in Parkstad
region of the Netherlands

Public high schools in
Minneapolis/St. Paul
Minnesota metropolitan
area

Schools in an entire Latin
American city (teacher-led)

After-school program sites
managed by a communitybased organization

After-school dance
intervention

53 schools

SETTING

TABLE 3: STUDY CHARACTERISTICS

1st through 5th grade school
children

3rd grade school children

Rural students

First year post primary students

Students who were able to
participate in physical education
classes from 9 3rd through 6th
grade classrooms

Fourth grade students across
different schools in Texas

Children aged 4-12 enrolled in
HPSF project schools

Students in Eating and Activity in
Teens (EAT 2010) study

Children and adolescents

Elementary school aged children

African American girls ages 7-10

Ages 5-6

TARGET SAMPLE

1,346 students

47 students

24 students

564 students

292 students

2,493 students

2,326 students

2,793 students

3, 592 students

190 students

76 mother-daughter dyads

1467 children

SAMPLE SIZE

STUDY SAMPLE

Ages 6-11

Ages 8-9

Ages 6-9

Ages 12-13

Ages 8-13

Ages 9-10 (4th
grade)

Ages 4-12

Ages 12-17

Ages 6-17

Ages 8-11

Ages 7-10

Ages 5-6

AGE RANGE

Quasi-experimental
design

Non-randomized
feasibility study

Feasibility RCT

Cluster RCT

Cohort design

Multilevel regression
model

Quasi-experimental
longitudinal study

Cross-sectional

Quasi-experimental
design

Multi-level research
design

Random assignment
to one of 3 groups;
comparison of change

Cluster RCT

STUDY DESIGN

FIGURES AND TABLES

Switzerland

USA

Brazil

Sweden

USA

Australia

Ee (2018)

Fetter (2018)

Filho (2019)

Fröberg (2018)

Frost (2018)

Galy (2019)

Sweden

Cronholm (2018)

New Zealand

Northern
Ireland

Corepal (2019)

Duncan (2019)

Scotland/UK

Chesham (2018)

Italy

Ireland

Carlin (2018)

D’Egidio (2019)

COUNTRY

STUDY

TABLE 3: STUDY CHARACTERISTICS

A rural school in New
Caledonia

1 elementary school

Municipal schools in a
multicultural, low SES area
of Angered of Gothenburg,
Sweden

6 schools in the public
education system

2 schools (one intervention
and 1 control)

1 elementary school

Primary schools in
Auckland or Dunedin

Public primary schools

4 primary schools

5 post-primary schools

2 primary schools

6 post-primary schools in
Northern Ireland

SETTING

Middle school aged children

Students in 5th and 6th grade

7th grade students (followed
through 9th grade)

Adolescents in grades 7-9

4th graders

Male students age 10-11 years

3rd-5th year students

Second and third grade students in
primary school

Primary school students

Adolescents aged 12-14 years from
5 schools

Primary school children

Girls in participating schools
without medical conditions that
would limit their participation

TARGET SAMPLE

24 students

148 students

152 students (1 intervention
school, 2 control schools)

548 adolescents in intervention
group; 537 in the control group

92 youth

47 male students

675 students from 16 schools

150 students

228 students

224 students

391 students

6 schools: 101 female students
from 2 schools (intervention),
98 female students in 4 schools
(control)

SAMPLE SIZE

STUDY SAMPLE

Ages 12-14

Ages 10-12
(5th & 6th
grade)

Ages 12–13
(followed
through 14-16
years)

Ages 11-18

Ages 9.5-9.6

Ages 10-11

Ages 7-10

Ages 6-9

Ages 6-9 at
beginning of
study; Ages
13-16 at end of
study

Ages 12-14

Ages 4-12

Ages 11-13

AGE RANGE

Exploratory study

Pre-post design

Quasi-experimental,
non-randomized,
longitudinal pretestposttest design

Cluster RCT

Pre and post
assessments at
intervention and control
schools

Within-subjects
crossover trial

Cluster RCT

Single arm, cluster field
trial (c-RCT)

Comparative study
(pre-post test)
intervention vs. control
schools

Feasibility study of a
randomized cluster trial

QE repeated measures
pilot

Cluster RCT

STUDY DESIGN

FIGURES AND TABLES
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COUNTRY

Canada

USA

Finland

UK

Australia

Columbia

USA

UK

USA

Israel

USA

USA

STUDY

Garde (2018)

Goh (2019)

Grasten (2019)

Griffiths (2019)

Guagliano (2019)

Gutiérrez-Martínez
(2018)

Hamilton (2020)

Harrington (2018)

Harris (2018)

Hayek (2019)

Heath (2019)

Hingle (2019)

TABLE 3: STUDY CHARACTERISTICS
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YMCA (2 locations)

Community-based

2 elementary schools; 5
classes

2 elementary schools

20 secondary schools

2 fifth-grade classes in
a public school in rural
Alabama

Primary Schools in Bogota,
Columbia

5-day basketball youth
sports camp

72 urban elementary
schools in the UK

Elementary schools in
central and northeast
Finland

Elementary schools
(teacher-led)

2 elementary schools with
different socioeconomic
environments

SETTING

Children at risk of type 2 diabetes
and their families

Children and youth living in
south and east Chattanooga
neighborhoods

5th grade students

Elementary school students

Girls aged 11-14

Students in grade 5 (all African
American; all on free or reducedpriced lunch)

5th grade students

Adolescent girls

Elementary students from 4 UK
schools

Elementary school students

Elementary school aged children in
grades 3-5

Elementary school students
(9-13-year-olds)

TARGET SAMPLE

Ages 11-13

Ages 8-11

Ages 9-13

AGE RANGE

48 children

1,929 youth

116 5th grade students

116 students

1,752 pupils (Girls)

39 students

120 students from 3 randomly
selected schools that were part of a
larger study: International Study of
Childhood Obesity, Lifestyles, and
the Environment (ISCOLE)

76 girls

Randomized
community trial

2-arm parallel-group
RCT

Quasi experimental,
Mixed methods
outcome evaluation

RCT (Voluntary
participation as control/
intervention schools;
collected data from
random subset)

Quasi-experimental
design

RCT

STUDY DESIGN

Ages 9-12
(10.9 +/- 1.2
years)

Ages 6-18

Ages 10-11
(5th grade)

Ages 10-11
(5th grade)

Ages 11-14

Feasibility pilot
trial with pre-/postintervention

Quasi-experimental
design

Quasi-experimental
design

RCT

Two-arm cluster RCT

Ages
RCT
10-11-year-olds

Ages 9-11

Ages 9-12

694 students (468 intervention, 128 Ages 7-12
controls) and 19 teachers

661 students

210 students

79 students in two interventions

SAMPLE SIZE

STUDY SAMPLE

FIGURES AND TABLES

USA

USA

USA

England

Japan

USA

USA

Joyner (2019)

Kahan (2019)

Kattelmann (2019)

Khan (2019)

Kidokoro (2019)

Larsen (2018)

Larson (2018)

Germany

Isensee (2018)

UK

UK

Innerd (2019)

Johnstone (2019)

USA

Hyde (2020)

England

Taiwan

Huang (2019)

Jago (2019)

COUNTRY

STUDY

TABLE 3: STUDY CHARACTERISTICS

Elementary schools in SW
U.S.

Community-based

Public primary schools

Primary schools in London,
England

5 states: Maine, Nebraska,
South Dakota, Tennessee,
West Virginia

Catholic middle schools
(teacher-led)

One classroom in Cache
County, UT

Primary schools in
Glasgow, Scotland with at
least 70% of pupils living in
20% most deprived areas of
Scotland

12 primary schools in
south-west England

Secondary schools in 6
districts in SchleswigHolstein, Germany

5 schools; all children in
years 5 & 6

Georgia public elementary
schools in 3 metropolitan
Atlanta counties

Elementary schools in
Taipei City, Taiwan

SETTING

Elementary school students

Latinx adolescents

6th grade school children

60 students from two year 5
classes in one school

Youth aged 9-10 (and the preparer
of their meals)

Catholic middle school aged
children grades 6-8

6th grade students

Year Primary 3 school children

Year 4 & 5 students

8th grade adolescents

Year 5 & 6 students

Elementary school aged children

Elementary school students in
grades 5 and 6

TARGET SAMPLE

187 students

21 adolescents

43 students

1 school, 2 classes 60 students (1
class of 30 intervention, one class
of 30 control)

155 youth

187 students

29 students

8 classes, 207 students

12 schools, 335 students
(intervention+ control)

29 schools (18 schools, 36 classes
in intervention), 1,020 students

195 students

3,294 students

524 students

SAMPLE SIZE

STUDY SAMPLE

Ages 9-10

Ages 12-18

Ages 11-12

Ages 9-10

Ages 9-12

Ages 11-13

Ages 11-12

Age 7

Ages 8-10

Ages 12-16

Ages 9-11

Ages 9-10

Ages 10-11

AGE RANGE

RCT

Demonstration trial

Quasi-experimental
design

Quasi-experimental
mixed-methods pilot

RCT

Crossover controlled
design

Single case, reversal
design pilot (ABAB)

Feasibility cluster RCT

Cluster RCT

Cluster RCT

Mixed-methods,
non-randomized,
exploratory controlled
before-and-after study

Quasi-experimental
design

Three-armed quasiexperimental study

STUDY DESIGN

FIGURES AND TABLES
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COUNTRY

Ireland

USA

S. Korea

UK

UK

Australia

USA

England

USA

Spain

Australia

USA

STUDY

Mathews (2018)

Meyer (2019)

Min (2019)

Morris (2019b)

Morris (2019a)

Moss (2019)

Nader (2018)

Owen (2018)

Palmer (2018)

Pardo (2019)

Pearce (2019)

Porter (2019)

TABLE 3: STUDY CHARACTERISTICS
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Urban play areas/
Community-based

Children in socially
disadvantaged elementary
schools

Public and private
secondary schools

7th graders in 2 schools

Three secondary schools in
West Lancashire, England

Rural elementary schools

Mothers and children from
Australian Longitudinal
Study on Women’s Health
(ALSWH)

14 classes in 11 primary
schools

6 year five classes across 6
schools

3 kindergartens in 3 cities

Diverse low-income rural
communities

2 schools in Dublin, Ireland

SETTING

Children and adolescents

Children in grades 3-7

Adolescents in secondary schools

7th grade students

Year 9 adolescent girls in 3
secondary schools

Children in rural elementary
schools

Women with children aged 5-12
years with complete information in
ALSWH

Primary school-aged children

Elementary school students;
9-10-year-olds

5-year-old kindergarten students
and their parents

School-aged children in
elementary-to-middle school

Older Adolescent students

TARGET SAMPLE

1,741 youth

98 children

930 adolescents

300 students

249 adolescent girls

1,739 children

4,092 children and 2,409 mothers

303 children

154 students total; Intervention 82
& control 72

212 5-year-olds

370 children

49 students (24 intervention, 25
control)

SAMPLE SIZE

STUDY SAMPLE

Ages 6-17

Ages 8-13

Ages 12-17

Ages 12-13

Ages 13-15

Ages 6-11

Ages 5-12

Mean age 8.99

Ages 9-10

Age 5

Ages 3-15

Ages 14-16
years

AGE RANGE

Descriptive study

Multi-component
comprehensive school
and home-based
program

Quasi-experimental,
longitudinal and cohort
intervention

Three-group pre-, post-,
and post-experimental
design (intervention,
standard PE, no PE)

Three-arm, parallel
group, non-randomized
feasibility trial

RCT

Cross-sectional

RCT using a betweensubjects design

RCT

Pre-post test

Cross-sectional design
without a comparison
group

Randomized controlled
feasibility trial

STUDY DESIGN

FIGURES AND TABLES

USA

Mexico

UK

UK

Norway

Ireland

Roth (2019)

Saucedo-Molina
(2018)

Sebire (2019)

Sebire (2018)

Seljebotn (2018)

Shannon (2018)

Canada

Rhodes (2019)

USA

USA

Remmert (2019)

Robbins (2020)

Brazil

Rauber (2018)

USA

USA

Post (2019)

Robbins (2019)

COUNTRY

STUDY

TABLE 3: STUDY CHARACTERISTICS

2 schools in Northern
Ireland

All schools in a
municipality in Norway

Six secondary schools

6 secondary schools

Public high schools in
Hidalgo, Mexico

16 middle schools in Los
Angeles, CA

Two K-8 grade schools in a
large urban school district
in the Midwest, U.S.

24 schools in the Midwest
U.S.

Families in Victoria, British
Columbia

Middle schools

Participants in summer
camp for overweight and
obese children in Brazil

2 elementary schools in SE
U.S. – Afterschool program

SETTING

20 students

20 children

74 girls

SAMPLE SIZE

8-9-year-old students with low
SES

Primary school students

Secondary school girls

Girls aged 12-13

High school students; urban
setting; mixed SES

7th & 8th grade majority Latinx
students in low-income Los
Angeles, CA

Parent-adolescent (5th-7th grade
student) dyads in two schools;
Students selected were not
attending other regularly scheduled
MVPA such as sports, dance
lessons

Adolescent girls

155 students

447 students

427 girls

269 experimental and158 control

214 women & 154 men

3,763 students

81 parent-adolescent dyads; 38
intervention dyads, 48 control
dyads

1,519 girls

Students not meeting 60 minutes of 102 students
MVPA per day

7th grade (mid-adolescent
students)

Overweight or obese children
participating in summer camp who
did not have physical problems
that limited their participation

Female students

TARGET SAMPLE

STUDY SAMPLE

Ages 8-9

Ages 9-10

Ages 12-13

Ages 12-13

Ages 15-18

Ages 12-14

Ages 10-13

Ages 10-14

Ages 6-12

Age 12

Ages 9-11

Ages 8-11

AGE RANGE

2 group, 2 time points
RCT

Cluster RCT

Two-arm cluster RCT

RCT

Non-experimental
single group field study
with repeated measures

Quasi experimental
cohort

Quasi-experimental
pre-post test

Group RCT

Two-arm RCT

Non-randomized
experimental pilot
study

Cohort study

RCT

STUDY DESIGN

FIGURES AND TABLES
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77

78

COUNTRY

Germany

Portugal

Canada

USA

UK

UK

Israel

England

Finland

USA

Australia

Australia

Canada

STUDY

Siegrist (2018)

Silva (2018)

Smith (2019)

St Laurent (2019)

Taylor (2018)

Taylor (2018)

Telser (2018)

Trapasso (2018)

Tuominen (2018)

Vazou (2018)

Vetter (2019)

Watson (2019)

Weatherson (2019)

TABLE 3: STUDY CHARACTERISTICS
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13 public elementary
schools

6 Elementary Schools in
Melbourne, Australia

10 classes across 2 urban
primary schools

1 elementary school in a
rural Midwestern state

Mother-child pairs using
a music to move video
program in the Pirkanmaa
area, Finland

4 primary schools in NW
England

Youth advancement center
for at-risk youth in Karmiel,
Israel

7 Primary schools in
low-income district
(Skelmersdale, West
Lancashire, UK)

7 Primary schools in
low-income district
(Skelmersdale, West
Lancashire, UK)

2 elementary schools

Grade 5 students in London,
Ontario, Canada

Public elementary school

Intermediate and middle
schools in Munich,
Germany

SETTING

59 students

76 adolescents (53 intervention, 2
control)

232 students, 3 control schools, 4
intervention

211 students, 6 teachers, 8
playground supervisory staff

53 students

643 students

49 students

15 schools (8 intervention, 7
control), 434 students (243
intervention, 191 control)

SAMPLE SIZE

Elementary school students

Year 3 & 4 students

Year 3 students age

4th grade students

111 students

374 students

172 students

77 students (41 males; 36 females)

Mother-child pairs in subgroup
71 mother-child pairs
analysis of an intervention group in
RCT called Moving Sound

Primary school students

At risk adolescents

Year 5 students

Year 5 students

Elementary school students

All grade 5 students in the city

6th grade students

5th through 6th grade students

TARGET SAMPLE

STUDY SAMPLE

Ages 9-12

Ages 8-10

Average age
8.4

Ages 9-10 (4th
grade)

Age 6

Ages 7-9

Ages 15-17

Ages 9-10

Ages 9-10

Ages 8-9

Mean age 9.8
(SD = 0.57)

Ages 11-13

Not specifiedintermediate
and middle
school students

AGE RANGE

Observational mixedmethod study

Pilot cluster RCT

Randomized controlled
cross-over trial

Intervention and control
classrooms

RCT

Mixed-methods study

Quasi experimental
non-randomized control

Cluster RCT

Mixed methods pilot

Feasibility RCT Pilot

Pre-post evaluation

Cluster non-randomized
controlled trial

Cluster RCT

STUDY DESIGN

FIGURES AND TABLES

USA

Netherlands

China

Wieland (2018)

Van Woundenberg
(2018)

Zhou (2018)

USA

Wieland (2018)

China

USA

White (2018)

Zhou (2018)

USA

Weaver (2018)

Netherlands

USA

Weaver (2018)

Van Woundenberg
(2018)

COUNTRY

STUDY

TABLE 3: STUDY CHARACTERISTICS

12 middle schools in three
Chinese cities

First year students from 15
secondary school classes in
Venlo region, Netherlands

U.S. Midwest city
(community-based/home
visiting)

12 middle schools in three
Chinese cities

First year students from 15
secondary school classes in
Venlo region, Netherlands

U.S. Midwest city
(community-based/home
visiting)

1 elementary school (6
classes)

8 rural elementary schools
in one school district of a
Southeastern state

Students at 8 elementary
schools in one low-income
school district in SE state

SETTING

7th grade students

First year secondary school
students

Hispanic, Somali, and Sudanese
communities in Rochester,
Minnesota

7th grade students

First year secondary school
students

Hispanic, Somali, and Sudanese
communities in Rochester,
Minnesota

4th & 5th graders

Elementary school students

1st grade and 4th grade students

TARGET SAMPLE

650 students

190 adolescents

151 (81 adolescents, 70 adults
across 44 families)

650 students

190 adolescents

151 (81 adolescents, 70 adults
across 44 families)

60 control; 58 experimental

823

1,570 students

SAMPLE SIZE

STUDY SAMPLE

Age 12

Ages 11-14

Ages 12-14

Age 12

Ages 11-14

Ages 12-14

Ages 9-11

Ages 6-10
(based on
mean/SD ages)

Ages 6, 9

AGE RANGE

Cluster RCT using 2 x
2 factorial design

Cluster RCT

RCT

Cluster RCT using 2 x
2 factorial design

Cluster RCT

RCT

RCT

2-year evaluation,
single-group pre/
posttest design Pilot

Single group pre-test
and multiple post-test
repeated cross-sectional
study/ Pilot

STUDY DESIGN

FIGURES AND TABLES
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80

COMPARISON GROUP

Usual practice

Control group participants
received weekly healthrelated newsletters

Control group received
unstructured after-school
care

No control group

None

Control schools participated
in HPSF but did not receive
a lunch each day and
structured daily PA session

Regular academic lessons

STUDY

Adab (2018)

Alhassan (2018

Annesi (2019)

Atalla (2018)

Barr-Anderson
(2018)

Bartelink (2019)
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Bartholomew
(2018)

This study examined the implications of introducing the program I-CAN! (Texas
Initiatives for Children’s Activity and Nutrition) on student PA levels. The program
had teachers use an active classroom activity that used about 10-15 minutes of PA
while teaching a lesson (either math or language arts). Control group participated
in a regular academic lesson. This study also looked at other possible impacts of
socioeconomic status, race, gender, BMI, and fitness levels.

This study examined the effects of the Healthy Primary School of the Future
initiative on children’s dietary and PA behaviors after 1- and 2-years’ followup. The intervention was a whole school health and well-being system which
included school, parents, and external partners collaborating to integrate changes
in the school environment, routines, policy, etc. Changes implemented included
increased time for lunch/lunch break (school day extended to accommodate the
extra time) and including structured PA, offers of afterschool or community sports,
adding employees to deliver the PA to unburden teachers, and training of extra
employees on PA strategies.

Survey data from larger study that compared PA data between exergamers and
nonexergamers. The survey asked about weekly mild, moderate, and vigorous
weekday and weekend PA and exergaming.

The “Life of Health” was a real-word, multi-faceted intervention aimed to promote
lifestyle changes in an entire Latin-American city with over 50,000 inhabitants.
Specifically for youth (approximately 8,300 people), the intervention mainly
focused on increasing physical activity and decreasing sedentary lifestyle through
a 5-goal program delivered at every city school (n = 18).

Researchers conducted a 4-day/week and 3-day/ week cognitive-behavioral
treatment group that consisted of physical activity, self-management skills
development, and nutrition education.

Girls in the child-mother (CH-M) group participated in the intervention with
their maternal figure, while girls in the child alone (CH) group participated in the
intervention alone. For the dance intervention, two routines were developed for
each dance style by professional dancers. Each routine consisted of a warm-up
(2-minutes), moderate-to-vigorous dance movements (8-minutes) and cooldown (1-minute). The intervention was held three days/week for 12 weeks. Each
intervention session included a healthy snack, homework tutoring, and 1 h of the
dance intervention.

Waves intervention: the 12-month intervention encouraged healthy eating and
physical activity, including a daily additional 30-minute school time physical
activity opportunity, a 6-week interactive skill based program in conjunction
with Aston Villa football club, signposting of local family physical activity
opportunities through mail-outs every six months, and school led family
workshops on healthy cooking skills.

DESCRIPTION OF INTERVENTION

TABLE 4: INTERVENTION DESCRIPTIONS

3 academic years

8 years

Not specified

7 months

9 months

RCT

Baseline, 1-year follow ups
for 8 years

One point in time survey
about present and past PA
behaviors

Pre and post intervention

Baseline, 3 months, and 9
months

PA was assessed with
accelerometers for seven
days at baseline, 6 weeks,
and 12 weeks.

Baseline and 1st follow up
(15 months post-baseline)
and 2nd follow up (30
months post-baseline)

12 months
intervention

12 weeks

DATA COLLECTION

STUDY LENGTH

FIGURES AND TABLES

No control condition

No control condition

Non-intervention schools
continued their usual
activities

Non-intervention control
school

Calella (2019)

Calvert (2018)

Carlin (2018)

Chesham (2018)

Non-intervention

Belton (2019)

Non-intervention

None-Pre/post and standard
and gamification breaks
compared

Beemer (2019)

Brown (2018)

COMPARISON GROUP

STUDY

TABLE 4: INTERVENTION DESCRIPTIONS

The Daily Mile program introduces a 15-minute, self-paced run or walk outside
during class time. By introducing this free time for run/walk the aim is to increase
MVPA and decrease sedentary time. This intervention was previously and
successfully introduced in many schools across Scotland.

12-week school-based, peer-led brisk walking program (WISH study). Participants
were given at least two 10-15-minute walking opportunities in school before the
start of school, at mid-morning break and at lunchtime. Trained older students
(15-17 years) led the walks to ensure they were brisk (moderate pace) and safe.
Participants were encouraged to attend three and increase to five sessions per
week. Reward cards were stamped when students participated to win small prizes.

All teachers participated in a 2-part professional development session for
integrating PA into classroom teaching. Teachers were asked to provide their
classes with as many classroom-based physical activity (CBPA) opportunities as
they felt comfortable with and to try to facilitate at least 1 CBPA bout per day.
Teachers were given a booklet of energizers, and all had access to GoNoodle® (a
web-based tool with activity videos), and all were encouraged to also make their
own CBPA activities. Printed CBPA tracking logs were given to teachers to track
the number, type, and duration of the physical activities their classes engaged in
each day.

The initial program was organized in four exercise sessions scheduled during the
school days, with the exception of the gym class day (namely four days/week).
Each exercise session lasted 5 min and was composed of four exercises. Teachers
led the students twice a day three times a week for 3 months.

The goal of this study was to assess whether parental engagement in combination
with after school programming could be a combined useful tool for obesity
prevention in rural Native American and rural Non-Native American children.

The Y-PATH program comprised intervention at the student, teacher, parent, and
school level. With the goal of increasing PA, the program teaches students the
importance of PA, dangers of sedentary behavior, keys to fundamental movement
skills (FMS), and empowerment/self-motivation.

After a period of teacher training, teachers led students in 5 4-minute MVPA
breaks in the school day for 20 weeks, using Interrupting Prolonged sitting with
ACTivity (ImPACT). For weeks 1-10, the breaks were standard breaks used
as baseline activity measurements. In week 11 the teachers and students were
introduced to the gamified protocol with weekly goals for each classroom which
would increase when met and included individual rewards for students who met
goals (stickers, trophies, positive reinforcement from teachers) and promise of
2-hour field day for meeting goals after the end of the intervention. Gamified
breaks were implemented weeks 13-20 (week 12 was spring break, no school).

DESCRIPTION OF INTERVENTION

1 academic year

7 months

3 months (a school
semester)

3 months

11 weeks

2 years

8 months

STUDY LENGTH

Baseline, follow-up

Baseline, last week of
intervention, and 6 months
post intervention

5 consecutive days
of accelerometer data
collection (1 week)

Pre and post intervention
(accelerometer) and post
intervention survey

Pre-test, post-test

Cluster RCT

Observations via 6 trained
research team members
with once per month teacher
check ins

DATA COLLECTION

FIGURES AND TABLES
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81

82

COMPARISON GROUP

No-intervention control arm
in 2 schools

Control schools had 60
minutes a week of physical
education (vs. 200 minutes
a week)

No control group

Usual practice; Control
schools were offered the
intervention (including all
resources) following the
final assessment period

Cross over design

Usual practice in control
school

Control schools continued
usual practice

STUDY

Corepal (2019)

Cronholm (2018)

D’Egidio (2019)

Duncan (2019)

Ee (2018)

Fetter (2018)

Filho (2019)

TABLE 4: INTERVENTION DESCRIPTIONS
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Intervention strategies focused on training teachers, new opportunities for physical
activity in the school environment, and health education strategies for the school
community (including parents).

Shaping Health Choices Program (SHCP) utilized: (1) nutrition education; (2)
family and community partnerships; (3) supporting regional agriculture; (4)
foods available on the school campus; and (5) school wellness committees and
policies. These components were addressed through the implementation of
garden-enhanced nutrition education, cooking demonstrations, school gardens,
family newsletters, health fairs, salad bars, procurement of regional produce in the
cafeteria, and school-site wellness committees.

Participants used either a standing desk or traditional seated desk for 21 days
before swapping desks for another 21 days.

Healthy Homework intervention was an 8-week curriculum based homework
schedule with in-class teaching from teachers who attended professional
development on the use of the curriculum. Students in the intervention group
received a homework booklet with 8 weekly topics on physical activity and
healthy eating. Wrist bands given to students who completed numbers of
assignments as reward. Teachers and students used an online portal to access
resources and update on progress.

GiochiAMO is a multi-component school-based intervention and includes
educational seminars/sessions and interactive games to promote healthy nutrition
and physical activity. The ultimate goal is to motivate children to incorporate
active and healthy lifestyle choices into their everyday life. Each intervention
is structured in a knowledge-based education session followed by three-game
meetings held during the school year.

The intervention program increased the level of physical education from 60
minutes a week to 200 minutes a week, provided as daily 40-minute classes for
seven years, starting at six years of age. The classes in both the intervention and
control schools consisted of activities that were included in the national school
curriculum, such as running, jumping, climbing, and playing team sports.

The StepSmart Challenge incorporated gamification strategies and involved a
school-based pedometer competition. Participants were encouraged to complete
weekly challenges to increase their steps via The StepSmart Challenge website.
Other missions encouraged participants to go walking with friends and family.

DESCRIPTION OF INTERVENTION

4 months

9 months

42 days

8 months (8 week
intervention with
follow up at 6
months)

5 months

7 years

22 weeks

STUDY LENGTH

Data collection took
place before and after the
intervention

Baseline and postassessment

Accelerometry and
musculoskeletal discomfort
data were collected during
the last seven days of each
21-day period

Baseline, post intervention,
follow up at six months post
intervention

Pre and post intervention

Baseline evaluation and at
least one evaluation during
the last three study years.

Baseline and postintervention at 22 weeks
post-baseline and 52 weeks
post-baseline

DATA COLLECTION

FIGURES AND TABLES

Children in the control
group did not receive
the Mobile exergame
MobileKids Monster
Manor (MKMM)

No control condition

Garde (2018)

Goh (2019)

Not applicable

Frost (2018)

No control group

Usual practice; Students
in the control school only
received measurements

Fröberg (2018)

Galy (2019)

COMPARISON GROUP

STUDY

TABLE 4: INTERVENTION DESCRIPTIONS

The TAKE 10!® curriculum consisted of 10-minute activities that integrate PA
with subjects such as language arts, math, science, social studies, and general
health. During the 4-week intervention, teachers chose an activity from the TAKE
10!® curriculum that complemented the lesson they were teaching each day. The
teachers conducted one continuous 10-minute TAKE 10!® activity per day for 4
weeks, either in the morning or afternoon.

The MKMM mobile exergame requires physical activity to progress within the
game. Players’ steps are redeemed for rewards such as in-game items and the
unlocking of new characters. Players completing physical activity challenges
add to their teams’ total score, in addition to unlocking items and characters for
themselves.

iEngage was delivered via an app comprising 8 1-hour modules; it was self-paced
and had learning activities as well as goal setting and self-assessment tasks. Each
module proposed learning activities, quizzes, and brief 2- to 5-min PA sessions.
At the end of each module, the adolescents were guided to set their own goals for
the next module. These were 2-fold: first, they chose an individual “objective”
in terms of number of steps and intended intensity, and then they selected a
“mission,” which was a specific task usually involving family, friends, or health
professionals.

The original playground included a swing set with two functional swings, a rusty
metal climbing structure, an ungraded steep hillside, a dirt/loose gravel space that
was unsafe for running, and an unusable basketball court. No loose equipment was
present at baseline. The redesign involved the replacement of structural equipment
with six swings, a mesh climbing structure, slides, and a spinning carousel. A new
outdoor basketball court, walkways, boulder retaining walls, and grass-covered
open play area were also constructed. Additional loose equipment was provided
during post-observations, including balls, hula hoops, and cones for creating a
course. The total cost of the redesign was $555,138.

A two-year, empowerment-based health-promotion school intervention consisting
of participation of the students and researchers using shared decision-making and
updating the intervention based on the student participant feedback for health
coaching, health promotion sessions, and a closed social media group (Facebook)
for continuous communication. Health coaching happened with one of two PhD
students to set goals and give feedback about PA and healthy eating. Thirty-one
(31) health promotion sessions were held during school hours at school or in
the community for 90-180 minutes throughout the 2 years of the intervention.
Activities during the sessions included PA (brisk walking, weight training, or
sport) and students doing online research of health benefits of PA.

DESCRIPTION OF INTERVENTION

4 weeks

4 weeks

4 weeks

1 year

2 years

STUDY LENGTH

Pre-intervention collection
and post data point
collected at week 4 of the
study

Data collected at baseline
and at Intervention week 1
and week 2 and follow up
1 week after completion of
the two-week intervention

Pre and post intervention

Data collected before the
playground was redesigned,
and at 6 months and 1-year
post-redesign of playground

Baseline, mid-point,
end point (baseline and
mid-point collected at the
beginning of each school
year)

DATA COLLECTION

FIGURES AND TABLES
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84

COMPARISON GROUP

Non-intervention

Usual lessons

Girls had untrained coach
(non-intervention)

Usual recess activities

Regular PA class

STUDY

Grasten (2019)

Griffiths (2019)

Guagliano (2019)

Gutiérrez-Martínez
(2018)

Hamilton (2020)

TABLE 4: INTERVENTION DESCRIPTIONS
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8 videos shown at the beginning of PA; twice a week over 4 weeks. Each video
included strategies on how to make a measurable PA goal, how to make PA
more enjoyable, how to overcome PA barriers, and how to use positive selftalk. Additionally, the videos discussed different types of PA (aerobic, bone
strengthening, and muscle strengthening) and the health benefits of PA, and then
demonstrated different activities at various intensities.

Three schools were randomly selected for their 5th grade students to participate
in Movam Se Estudantes of the IDRD of Bogotá to promote PA by integrating
structured and supervised activities in the school recess time to improve
cardiovascular capacity, speed, muscle strength, coordination, and teamwork.
One group received the intervention modules (MARA), one group received the
intervention modules plus text messages (MARA+SMS) and one group received
the usual recess activities (control). The text messages motivated students’
participation in the PA at school, at home, with family, and to eat healthy. The
intervention lasted 10 weeks.

Intervention consisted of 2 workshops (2 hours each) for coaches focused on how
to promote PA within a 5-day sports camp for girls. Girls were identified as low
self-motivation or high self-motivation before randomization. Workshops occurred
after the first day and second day of sports camp in order to calculate baseline
measures. Girls (intervention and non-intervention) were led by their respective
coaches during practices and games, and also had free time each day.

A multicomponent school and community linked physical activity intervention for
students 7-12 years to increase awareness of PA, increase PA and increase fitness,
and reduce obesity. Fifty-seven schools participated and the evaluation sampled
4–3 intervention and one matched control school to measure the outcomes of the
program. Three phases to the intervention were implemented. Phase 1 was 10 days
and included awareness of the benefits of PA and circuit training in school PE
classes conducted by an external fitness specialist. Phase 2 was 5 months, and for
4 weeks used child-sized gym equipment (steppers, elliptical, etc.) during weekly
PE classes and were also accessible to students during recreational times. Used
reward systems with PA diaries to encourage participation. In Phase 3, classroom
teachers (who provide PE and classroom instruction in UK elementary schools)
were trained to continue the participation with the gym equipment during PE and
recreationally.

The Physical Activity as Civil Skill Program focused on the psychological
environment and its relation to amount of PA. Intervention focused on
improvements such as increasing MVPA opportunities throughout the school day.
Additionally, emphasis to increasing enjoyment of PA was a key aspect of this
study.

DESCRIPTION OF INTERVENTION

4 weeks

10 weeks

5 days

3 years

2 years

STUDY LENGTH

Baseline evaluation

Baseline and at end of
intervention

Baseline (day 1), then the
following 4 days of sports
camp

Baseline and postintervention

T0 – spring 2012
T1 – spring 2013
T2 – spring 2014

DATA COLLECTION

FIGURES AND TABLES

No control group

Face-to-face lifestyle coach
vs. alternating face-to-face
and digital delivery.

The control group did not
have access to the website
and was given lectures on
generic health care topics

Heath (2019)

Hingle (2019)

Huang (2019)

Regular school activities
but did not wear Fitbits

Harris (2018)

Control group (56) did not
wear Fitbits

Usual practice in 10 control
schools

Harrington (2018)

Hayek (2019)

COMPARISON GROUP

STUDY

TABLE 4: INTERVENTION DESCRIPTIONS

The researchers designed a website integrating a classical Chinese novel—Journey
to the West, which has been well-known to the Chinese for over 500 years—into a
real-life context to communicate the importance of an active lifestyle. A historical
and cultural component was incorporated because it is something with which
young Taiwanese students can readily identify. This website designed to employ a
self-management strategy supplemented with GIS.

Hour-and-half long sessions over 12 consecutive weeks for families and children
at YMCAs led by 2 trained lifestyle coaches. Sessions aimed at practicing skills
related to PA and healthy eating. Activities were hands-on and encouraged
movement.

The Grow Healthy Together program sought to identify and implement evidencebased strategies for promoting child/youth health and reduce childhood obesity in
east and south Chattanooga, home to residents identified as the most vulnerable
to overweight and obesity. The goal of increasing access to places for physical
activity was achieved by increasing the number of acres of green space per 1000
residents through increased numbers of parks/recreational sites, length of added
sidewalks in each community, and length of designated bicycle lanes in each
community. The successful adoption of the open use policy by the Hamilton
County Board of Education resulted in over 66,000 people countywide (14,000
children under 18 y) having access to elementary school playgrounds and green
spaces within a half-mile of their homes.

One intervention group (31) participated in daily physical activity engaging the
brain with Fitbit Challenge (PAEB-C). Another intervention group (29) wore
Fitbits daily for 5 days/week.

The intervention examined the impacts on PA by wearable technology (Fitbits).
Intervention group wore Fitbits and participated in a Fitbit challenge where they
set to achieve certain daily/weekly goals. They also participated in daily PA
activity to activate the brain (active classroom activity). One Fitbit group wore
Fitbits but did not participate in the Fitbit challenge. They did receive immediate
and weekly feedback (from Fitbit data) to monitor their progress. Control students
participated in regular school breaks but did not wear Fitbits. Students wore their
Fitbits at all times from Monday-Friday for 4 weeks of intervention.

The ‘Girls Active’ secondary school-based program, developed by the Youth Sport
Trust, aims to increase PA in adolescent girls. It provides a support framework for
schools to review and change their PA, PE and school sport culture and practices.
Teachers complete a school self-review and attend an initial training day. Program
elements include establishing a peer leader group and developing a school action
plan. One of the key elements is the formation of a girls’ leadership and peer
marketing group to empower girls to influence PE, sport, and PA in their school,
develop as role models, and promote and market PA to other girls.

DESCRIPTION OF INTERVENTION

8 weeks

12 weeks

3 years

4-week

4 weeks

14 months

STUDY LENGTH

Baseline, immediately
following intervention
at 8 weeks and 3-month
follow-up

Baseline and postintervention

Pre intervention and 3-year
follow-up

Pre and post-test; ongoing
collection of Fitbit data
(steps)

Pre-, Post-test

Baseline and follow up at 7
and 14 months
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COMPARISON GROUP

Control school continued
with regularly scheduled
activities

Usual school routine in 3
control schools

Stratified randomization
of participating schools,
control schools/classes
continued usual activities

Completed baseline data
collection; Control schools
did not receive the training
program

Waiting-list control:
Schools received
intervention later (in April
2018)

STUDY

Hyde (2020)

Innerd (2019)

Isensee (2018)

Jago (2019)

Johnstone (2019)

TABLE 4: INTERVENTION DESCRIPTIONS
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The study implemented a 10-week ‘active play’ intervention. The intervention
included 1 hour of scheduled outdoor PA per week, 30 minutes of which was an
interactive game and 30 minutes of which was free play.

Training of teaching assistants (TAs) (25-hour training) to provide 60-minute afterschool activity program 2 days per week in intervention schools called the Action
3:30 after- school club. The program ran 15 weeks. The program used fun warm
up activities and transitioned to small games that focused on participation and
skill development (running, catching, throwing, etc.). TAs promoted participation
and were trained to foster motivation. TAs logged the attendance and noted if
the program was fully or partially implemented. This intervention was modified
from its original concept (based on previous research) to appeal to girls, provide
example activity videos, and help TAs manage disruptive behavior.

The ‘‘lauft’’ program uses behavior change strategies such as self-monitoring,
goal setting, and social support with pedometer use to increase MVPA in and
out of school time. Students logged their steps and experiences through a project
website. In addition to logging their progress, the students also competed as a
whole class for cash prizes (in weeks, 1, 5, 11). The classes kept a record of total
and mean class steps and creative ideas to increase PA, and they were awarded in
both categories. Four educational sessions were delivered at the beginning of the
intervention to introduce it to students and teachers; administrators and parents
were given informational materials. Pre-assessment and intervention were done
in 2014. This publication focuses on the follow up in the studied population of
students one year after intervention (2015).

ExCiTE intervention: Teachers were given 1 hr training and resource packs
offering examples of activities from a range of curriculum subjects (Math, English,
Science, Music, and Humanities). The examples gave clear instructions for the
teacher to deliver academic content actively, such as Jumping Math during which
the teacher calls out math challenges and the students must answer by performing
the required number of jumps. Teachers were asked to deliver at least one activity
from the activity pack daily for 8 weeks and to keep a log.

The ‘‘Health Empowers You!’’ intervention components are comprised of the
following: establishment of a school health team, collection of student physical
activity data, staff implementation trainings, resource access and availability, and
technical assistance.

DESCRIPTION OF INTERVENTION

10 weeks

15 weeks

12 weeks
(intervention), 1
year follow-up

7 months

5 months

STUDY LENGTH

Baseline, intervention, and
post-intervention control

At baseline (4 months
before start of the
intervention) and the last
six weeks of the 15-week
intervention

Baseline, at end of year, one
year follow up

Baseline, end of
intervention, and 4
weeks follow-up after
the conclusion of the
intervention

Students were measured for
one complete 5-day school
week once a month for 5
consecutive months

DATA COLLECTION

FIGURES AND TABLES

COMPARISON GROUP

Single case designintervention condition
compared to nonintervention phase

Randomly assigned 2
schools to the control
conditions for the first
2 weeks followed by
treatment conditions for the
remaining 4 weeks; Then
reversed with other groups

Non-intervention

No intervention/usual
activities)

STUDY

Joyner (2019)

Kahan (2019)

Kattelmann (2019)

Khan (2019)

TABLE 4: INTERVENTION DESCRIPTIONS

Feasibility study of a diet and physical activity school-based intervention that used
gardening activities and served one plant-based meal weekly to the intervention
class. Physical activity for the intervention group consisted of gardening activities,
environmental improvement, and conservation every Monday afternoon for 2
hours during the school term. The intervention group also received a Meat Free
Monday lesson for 30 min one time per week. For the first half of the school year
(Sept- Feb), the intervention group only received access to the gardening and meal
sessions. For the second term, the control class received the gardening activities
and one Meat Free session.

This intervention was a multifaceted approach to obesity prevention with the main
outcome measure being sedentary time, light PA, moderate PA, vigorous PA and
MVPA. The iCook program focused on physical activity, cooking, and including
the family in a healthy lifestyle. The intervention included 6, 2-hour long sessions
over 12 weeks in which participants were given cooking classes, 15-20 minutes
of PA, and a family meeting to discuss goals. In these sessions, students and their
parent were given ways to be physically active together.

Guided by social cognitive theory, the Savior’s Sandals faith-based intervention
provided each student with a workbook, including an 11-location virtual journey
of Jesus Christ’s life path. The intervention was conducted over 6 weeks, or the 40
days of Lent leading up to Easter. Students were encouraged to act mindfully as
they learned about the steps Jesus took each year to keep the holy days. Pedometer
data and workbook data were recorded.

Use of a healthy eating game to increase physical activity. Game is a science
fiction story where Field Intensive Trainees (the FITs) are to find and capture three
villains. The object of the game for the sixth-grade intervention participants was
to help the FITs complete this task. Episodes were played each day before recess,
and goals and objectives for the day presented that included meeting or exceeding
PA goals for that day to help the FITs. Goals were increased incrementally when
previous day’s goals were met. The researchers used an ABAB single case design
with A phase pre/post intervention phase and B, the FIT Game phase. Each phase
was 10 days long with Baseline 1, FIT game phase 1, Baseline 2 and FIT Game
phase 2.

DESCRIPTION OF INTERVENTION

5 months

2 years

6 weeks

6 weeks

STUDY LENGTH

Baseline (week before
intervention), at end of
intervention (end of Year 5)

Baseline, 4, 12, and 24
months

Data collected at the end of
each of the 6 weeks

Baseline 1, Game phase 1,
Baseline 2, Game phase 2
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COMPARISON GROUP

Control condition received
usual practice of traditional
seating

No comparison group

Non-intervention

Randomized control
group did not receive the
intervention

STUDY

Kidokoro (2019)

Larsen (2018)

Larson (2018)

Mathews (2018)

TABLE 4: INTERVENTION DESCRIPTIONS
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To determine the feasibility of using self-regulation techniques to increase MVPA
in older adolescents during their at-home time, the intervention group received
a three phase self-regulation intervention including: goal setting, performance
and self-monitoring (with mental imagery), and self-regulation phases during an
educational session for 30-minute weekly sessions over 6 weeks during school
hours. Students were encouraged to participate in MVPA during leisure time at
home. All students in intervention and control groups continued their usual PE
classes.

Fit “n” Cool Kids intervention encouraged healthy eating and physical activity by
introducing specific characters to make being active more interactive. The names
of each of the characters were associated with different types of PA: Endurance
Eddie, Flexible Fiona, Strong Samantha, Speedy Pete. There were both male and
female characters who also represented different racial backgrounds. Additionally,
the characters had specific healthy foods that they represented/particularly
enjoyed. The intervention took place Monday-Thursday over a 4-week period. The
characters “wrote letters” addressed to each child that gave them a step target goal
and encouraged them to reach their goal as many days in a row as possible. A 10%
increase in step goal was added once a week.

The first part of the intervention was a one-on-one goal setting session based
on principles of motivational interviewing. A trained interventionist taught
participants to set specific physical activity goals and performed guided problemsolving. Participants were given a pedometer to wear daily and were encouraged
to track their steps and minutes of activity on a logging calendar on the website.
All participants then received access to the Niñas Saludables study website for 12
weeks. Intervention components included Internet-delivered activity manuals that
were matched to participants’ current level of motivational readiness, computerexpert system tailored reports, activity tip sheets, and a guide to local activity
resources.

6 weeks

10 weeks

12 weeks

In the intervention classroom, participants were provided individual, height6 months
adjustable standing desks during the intervention period. The standing desks were
specifically developed for school-aged children who could adjust the desk height to
suit their stature. Additionally, the desk also had wheels, and children could easily
move the desks without lifting them. Teachers were trained on how to use the
desks. The participants in the intervention classroom also received an educational
lesson explaining health and potential academic benefits of using standing desks to
help them understand and adjust to the change.

DESCRIPTION OF INTERVENTION

Baseline, 8 weeks post
intervention (at 14 weeks)

Baseline, Weeks 1-4, Postintervention (week 10)

Baseline and 12-week
follow-up

Baseline collection, end-of
study (6 month) collection

DATA COLLECTION

FIGURES AND TABLES

Continuing with classroombased academic lesson

None

Control group teachers did
not receive toolkit training

Morris (2019a)

Moss (2019)

Nader (2018)

None

Min (2019)

Control schools were
instructed to maintain their
current provision

No control condition

Meyer (2019)

Morris (2019b)

COMPARISON GROUP

STUDY

TABLE 4: INTERVENTION DESCRIPTIONS

Generating Rural Options for Weight Healthy Kids and Communities was a
multicomponent, 5-year intervention implemented in 6 rural communities in
Oregon. One of the intervention’s goals was to facilitate increases in children’s
school-based PA. One strategy adopted to meet this goal was the Balanced Energy
Physical Activity (BEPA) Toolkit, a CBPA tool. The BEPA Toolkit includes 61
activity cards, a music and dance DVD, and a variety of portable play items. Each
activity card in the BEPA Toolkit is paired with a nutrition message to provide a
multicomponent learning and activity resource.

Using participants from the Australian Longitudinal Study on Women’s Health
(ALSWH) with children ages 5-12 years old, participants were asked to fill out a
survey on the child’s (or children’s) physical activity levels, as well as the amount
and type of active play equipment and electronic equipment in the household.
Comparisons of responses of type of equipment and PA were examined.

The Daily Mile Initiative is a school intervention that provides an active 15-minute
break away from the classroom.

6-week teacher-led pedometer-based physically active learning (PAL) intervention
whereby movement is combined with learning to replace the typical traditional
sedentary classroom lessons. PAL lesson ideas were shared among teachers. One
example of a lesson strategy involved reinforcing spelling through active spelling
relays in the playground.

This 6-week adapted version of the Mission-X curriculum covered several topics
on PA and two topics on nutrition education, based on the 18 modules provided
in the standard NASA Mission X program. Each activity took about 40–60
minutes per day; the participants could repeat the activities with the teacher two or
more times in a week. We provided weekly flyers to parents, which included the
aims and background information about the next activity and provided detailed
directions for family activities at home that paralleled those used in the classroom,
to encourage continued practice of the activities at home.

Play Streets intervention identified 4 community organizations that were instructed
to implement 16 Play Streets during the summer of 2017. Implementation included
determining when and where to hold the Play Streets, marketing efforts, and
which activities to offer. Organizations considered and selected various publicly
accessible locations within their community, such as streets, existing parks, a
school yard, and open fields next to public buildings (i.e., community center,
library, church) to host the Play Streets, with only one Play Street being held on
an actual street. Non-street locations were selected by organizations, since closing
a street segment was not always feasible in a rural community. All Play Streets
provided adult supervision by volunteers throughout the entirety of each Play
Street.

DESCRIPTION OF INTERVENTION

6 weeks (current
study)

1 year

5 months

6 weeks

6 weeks

4 months

STUDY LENGTH

Day 2 and post intervention

Point in time survey
responses

Pre-test and immediately
after the intervention (posttest)

Baseline and at end of
intervention

Pre and post intervention

Pre-intervention, systematic
observations during
intervention
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COMPARISON GROUP

None

Three group design; Control
groups with standard PE
and no PE

Control group schools
did not receive any type
of intervention, only the
monitoring of the PArelated measurements.

Control school continued
with regularly scheduled
activities

No comparison group

Non-intervention

STUDY

Owen (2018)

Palmer (2018)

Pardo (2019)

Pearce (2019)

Porter (2019)

Post (2019)

TABLE 4: INTERVENTION DESCRIPTIONS
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The Aggie Play intervention used Division 1 college athletes as role models and
coaches to lead students in 60 minutes of MVPA in an afterschool program. The
60 minutes consisted of a 5-minute “locker-room” talk about why the D1 student
athlete loved being physically active, followed by 10-15 minutes of a warm up, 4045 minutes of 4 PA station rotations, and a 5-minute cool down and stretch. This
intervention was done as an afterschool program that met 2x per week.

Play Streets is a place-based intervention that is typically organized by local
governments or community organizations and involves temporarily closing streets
to create safe places and free opportunities for physical activity.

A nutrition and PA program for children and their parents/caregivers had three
main components: 1) 10 × one-hour school-based training sessions consisting
of 15–20 min of classroom training and 40–45 min of physical activities; 2)
a ‘passport to fun’ home-based activity booklet to encourage children’s daily
participation in PA; and 3) 4 × one-hour parent workshops.

Sigue la Huella is a multi-component intervention, lasting for three school years
and based on the school environment. One characteristic of the intervention
was to search for an explicit connection between the school and the community
environments. The intervention had four phases: 1) tutorial action, 2) physical
education, 3) information dissemination, and 4) participation in institutional
programs. One aim of the strategies and activities was to help students develop
skills and competencies to manage their own engagement in PA and reduce the
amount of time spent on sedentary behaviors.

A 4-week PE mountain biking unit was modified from Palmer & Bycura (2014) to
measure effects on leisure time physical activity (LTPA) in seventh grade boys and
girls. The modification included instructional activities targeting correlates of PA
behavior following principles of Physical Education Dedicated to Physical Activity
for Life (PEDAL).

School peer-led mentoring program to improve MVPA in adolescent girls called
the Girls Peer Activity (G-PACT) Project. Mentors (undergraduate students)
delivered weekly educational sessions to the Leaders (10-15 year 9 girls)
who encouraged their peers to be more active. The one-hour sessions covered
information on PA, health, motivation, barriers to PA, ideas to increase PA, how
to encourage peers, and social support for their role. The Leaders disseminated
the information to peers and created and distributed flyers and posters. Each
intervention school received a different PA activity in addition to the education
sessions. Schools 1 (Body Attack PA class) and 2 (Self-selected PA activities) held
weekly after-school sessions for one hour. School 3 did not have the after-school
PA until after the intervention ceased.

DESCRIPTION OF INTERVENTION

30 weeks of
academic school
year

3 months

10 weeks

25 months

4 weeks

7 weeks

STUDY LENGTH

Pre/Post test

6 iSOPARC observation
rotations

Baseline, post-intervention
and 10-week follow-up

Pre, post questionnaires
and diagnostic testing;
accelerometer data during
intervention

Survey at baseline, postintervention, and follow-up
at 4 weeks

Baseline, post intervention

DATA COLLECTION

FIGURES AND TABLES

Non-intervention schools

No PA club attendance

Robbins (2019)

Robbins (2020)

Non-intervention

Remmert (2019)

Education-only intervention

No comparison group

Rauber (2018)

Rhodes (2019)

COMPARISON GROUP

STUDY

TABLE 4: INTERVENTION DESCRIPTIONS

After school program (GOAL Club) 2 days per week for 50 minutes with an
adolescent-parent dyad meeting and Facebook group. The parent-adolescent
meeting discussed behavioral strategies for healthy eating and MVPA and
conducted a cooking lesson. The GOAL club met for 12 weeks (total of 18
meetings) and used each meeting to do MVPA, including sport skill building
for one session and healthy eating/cooking sessions for the second session of
the week. The Facebook group supported the weekly lessons and asked the
participants to post pictures of what they were cooking at home and how they
helped their teen engage in PA.

This intervention looked at potential common barriers to PA in adolescent girls,
focusing on increasing enjoyment of PA while decreasing barriers, in addition
to motivation and self-efficacy. The intervention included: (1) two in-person,
individual interviews to address barriers and provide motivation (at the beginning/
end of intervention); (2) a PA afterschool club 3 days per week focusing on peer
support and fun PA activities; (3) Interactive internet survey at midpoint to address
individual concerns, give motivation and feedback.

This study used a parent planning intervention to try to help parents effectively
influence their children’s PA. This study targeted students 6-12 years that were
not meeting the 60 minutes of MVPA per day. Participants either received an
education-only intervention (booklet w/ benefits of PA and how to overcome PA
barriers) or an education with planning intervention (booklet and workbook on
planning family PA with dry erase calendar).

This study examined if an Acceptance-Based Behavioral intervention (to accept
internal experiences, such as discomfort working out, rather than avoiding
them) could be effective in increasing PA in adolescents. The intervention used
age-appropriate counseling sessions with students to address behavioral and
acceptance-based skills to increase PA engagement.

Studied the impact of health educational 5-day summer camp for overweight and
obese children, camp KIDS and HEPchild study. The program had two phases:
Phase 1 took place before and after camp assessments completed, and Phase 2
was a three-month participation in weekly meetings for two hours for a total of 12
meetings. Parents or guardians were encouraged to accompany the children during
Phase 2 for the meetings. The children and adults engaged in physical activity
(active games or sports) for one hour and educational activities (physical activity,
handling bullying, healthy eating).

DESCRIPTION OF INTERVENTION

12 weeks

17 weeks; collected
between 2012-2016

26 weeks

12 weeks

4 months

STUDY LENGTH

Baseline, post intervention

Baseline, Post-intervention,
9-month follow-up

Baseline, 6 weeks, 13
weeks, 26 weeks

Pre-test, post-intervention

Baseline (pre-assessments,
at end of intervention (5day camp, 3-month activity
and follow up)
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COMPARISON GROUP

Control schools received
intervention at conclusion
of study

No control group

Control schools continued
with normal practice

Non-intervention

Non-intervention

STUDY

Roth (2019)

Saucedo-Molina
(2018)

Sebire (2019)

Sebire (2018)

Seljebotn (2018)
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Intervention consisted of physically active classroom activities, homework, and
recess. All lessons were 45 minutes and were usually outdoor activities consisting
of games, quizzes, and relay races, tying in content from the day. Teachers were
also encouraged to assign homework that included a certain amount of PA per day
(10 min/day).

The ASSIST intervention consisted of “peer-supporter nomination, a train-thetrainers program, peer-supporter training.” The study utilized year 8 girls who
were considered “influential” in their class to be a support system for their peers.

Girls nominated other girls in their year who are likely to be influential (e.g., who
they look up to, are good listeners); the 18% most nominated were invited to be
peer supporters (PSs). PSs attended 2 consecutive days of training (plus a top-up
day 5 weeks later) outside the school site, led by pairs of PS trainers, to increase
their knowledge about PA and their capabilities and confidence to promote PA in
their friendship group.

The Body Project and the Eating, Aesthetic, Feminine Models and Media
Programme, consisted of five activity-based sessions, delivered on five
consecutive days. The first four sessions (lasting 1 hour) were followed by
another hour of enjoyable PA. A final 90-minute session consisted of three parallel
workshops.

Using the SPARK middle school curriculum to enhance PE lessons to include
time for more active PA by students during the lessons by providing instructional
strategies, activities, assessments, ideas for adapting instruction (e.g., plans
for inclement weather or space limitations), and suggestions for classroom
management. Intervention schools were provided a middle school PE curriculum
(SPARK PE), $2,500 in equipment vouchers for use in PE classes, and a $200
stipend for completing all 12 hours of the SPARK training. Participating teachers
at intervention schools were offered 12 hours of training that occurred throughout
the year. Teachers at control schools were given the curriculum, equipment,
and training after the conclusion of the study. All students in the control and
intervention schools had measurements and surveys before and after the
intervention.

DESCRIPTION OF INTERVENTION

10 months

1 year

1 year

5 days

1 year

STUDY LENGTH

Baseline, post-test

Baseline (time 0: beginning
of year 8); immediately
post-intervention (time 1:
end of year 8); and followup (time 2: beginning of
year 9)

Baseline beginning of
school year; end of school
year and beginning of next
school year

Pre-test, post-test, and
6-month follow-up.

Baseline, post intervention

DATA COLLECTION

FIGURES AND TABLES

No control group

Non-intervention control
school

Non-participating schools
in the district

Smith (2019)

St Laurent (2019)

Taylor (2018)

Control schools provided
usual activities

Siegrist (2018)

Control group did not
receive standing desks

Control classrooms on the
wait list

Shannon (2018)

Silva (2018)

COMPARISON GROUP

STUDY

TABLE 4: INTERVENTION DESCRIPTIONS

As part of a larger AS:Sk project, acceptability and feasibility of an easy to
implement school and classroom based intervention that takes minimal teacher/
personnel time to implement to boost in-school PA in children. Baseline data taken
for 7 days on PA and sedentary time levels. Schools determined which simple
forms of PA they would use and when they would use them during the school
day. Activities included promoting active classroom breaks (AB), Born To Move
videos, or supervised active playground games to increase PA during recess. Three
schools chose AB (activity cards with instructions given for AB ideas), 2 schools
used Born to Move 10-minute structured exercise videos used during breaks
in learning activities (during sedentary times), and 2 schools chose the active
playground games.

The intervention group was introduced to a 15-minute group activity session at the
beginning of recess that integrated muscle-strengthening exercises and exercises
focused on cardiorespiratory fitness. While participation was optional, small prizes
were awarded for participation.

This study examines the impact of the ACT-i-Pass program, where local
organizations teamed together to improve children’s health by providing children
with a free pass to use recreational facilities (e.g., YMCA, arenas, pools) and
programming across the city in order to reduce financial barriers to access PA
opportunities.

The physical environment was modified by exchanging traditional seated desks for
the LearnFit® Adjustable Standing Desk. Throughout the intervention, six teacher
training problem-solving sessions (four hours each) were conducted by physical
education and psychology professionals.

School and family-based lifestyle intervention. Weekly lifestyle lessons given
by teachers to intervention class students to increase physical activity in and
outside of school by active PE participation, active lesson breaks, and improve
healthy eating and reduce sedentary activities outside of class. Health behaviors
were reinforced by worksheets, homework, and instruction over a period of 4-6
weeks per topic. Teachers attended annual training to incorporate intervention into
classroom. Parents were sent regular newsletters on the topics discussed in class
and invited to participate in an occasional parental training program (2-3 times
during the year). Control schools continued any usual programming.

Healthy Choices Program (HCP) was health and well-being curriculum including
promoting PA. The program was delivered for 10 weeks during school hours for
2 hours and 15 min each week in addition to regular physical education classes.
The program consisted of weekly hour-long sessions with teachers leading a 15
min, 1 mile walk every school day. The weekly sessions were made up of active
discussions (using vignettes) and physical tasks to promote positive attitudes about
health and physical activity.

DESCRIPTION OF INTERVENTION

3 months

3 months

6 months

16 weeks

18 months

11 weeks

STUDY LENGTH

Baseline, at end of
intervention

Pre-test/Post-test/weekly
data collection

Pre-post evaluation with
a baseline assessment and
6-month follow-up

Pre and post intervention

Baseline (beginning of 5th
grade) and at end of the
intervention (end of 6th
grade).

Baseline, post intervention
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COMPARISON GROUP

Usual practice

Comparison group did not
receive the intervention

Non-Forest School day (PE
only day, weekend day,
regular school day, weekend
day)

Mother-child pairs in
the control group were
instructed to behave and
exercise as usual

STUDY

Taylor (2018)

Telser (2018)

Trapasso (2018)

Tuominen (2018)

TABLE 4: INTERVENTION DESCRIPTIONS

All mothers and children used an accelerometer daily during waking hours for
weeks one (baseline/reference week), two (the first intervention week), and eight
(the last intervention week). During these same data weeks, mothers completed
exercise diaries for themselves and their child. Mothers and children were
instructed to use the movement-to-music video program DVD every other day
from the beginning of week two to the end of week eight. In order to allow mother
and child to choose the suitable amount of exercise for themselves, the videos
could be used individually or consecutively.

The goal of this intervention was to examine the differences in PA during the day
on Forest School (FS) sessions compared to days with PE and normal non-PE
school days. Forest School sessions take place in a natural or wooded environment
that encourages exploration and free play. In addition to seeing if this would
increase PA levels, a secondary goal was to see whether enjoyment from the
children would increase.

At-risk youth who were participating in an Urban Forest Health Intervention
Program (UFHIP) were surveyed about their daily MVPA and other risk factors.
The UFHIP was a collaborative program with health, university, city, and anti-drug
programs to target youth with education and constructive activities, including
MVPA to reduce at-risk behaviors. The PA activities occurred 3 days a week
in an urban forest area near the center. PA activities included bike riding, rope
climbing, and hiking. Sessions also included nutrition and were conducted by a
psychologist, two physical education teachers, and five counselors. There were
additional activities relating to group dynamics and developing personal and group
leadership. Each session lasted 60 minutes. Two additional sessions included the
youth’s families.

Eight week multi-component school-based intervention: AS:Sk intervention that
had eight components and that takes minimal teacher/personnel time to implement
to boost in school PA in children, including active classroom breaks (AB), Born
To Move videos, Daily Mile (DM) or 100 Mile Club (MC) (outdoor 1 mile route),
playground activity challenge cards, PE teacher training, newsletters, and activity
homework. Teachers implemented the activities where they fit in their daily
classroom routines.

DESCRIPTION OF INTERVENTION

8 weeks

12 weeks

9 months

8 weeks

STUDY LENGTH

Baseline (week 1), week
two, week 8

Baseline, post-intervention

Baseline and post
intervention

Baseline, post intervention
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COMPARISON GROUP

Traditional academic lesson
of the same length

Seated classroom
instruction

Wait list

Students’ activity during
non-instructional times
(Non-intervention)

Teachers asked to continue
routine practice

No control

Control group continued
academic classes as usual

STUDY

Vazou (2018)

Vetter (2019)

Watson (2019)

Weatherson (2019)

Weaver (2018)

Weaver (2018)

White (2018)

TABLE 4: INTERVENTION DESCRIPTIONS

The experimental group participated in cross-training involving resistance training
(RT), calisthenics, and stretching twice a week for 10 weeks.

The intervention focused on PE teacher training (professional development
training) in the district. All PE teachers attended a 90-minute workshop outlining
best practice principles to maximize student activity. Additionally, after baseline
data collection, workshop leaders identified areas for improvement to include in
this 90-minute workshop. The workshop focused on increasing opportunities for
PA during PE through more effective instruction (and less down time), as well as
incorporating outside PE as there was ample outdoor space at schools but limited
indoor space. Outdoor PE was rarely used before the intervention.

Study implemented PE teacher workshops as well as classroom teacher workshops
to support targeted PA promotion (e.g., increasing PE time outdoors, decreasing
elimination games). This study targeted increasing PE effectiveness as well as
increased active classroom activities.

The intervention aimed to examine the impact of implementing Daily Physical
Activity policy at school and how their implementation can impact students’ light
physical activity and MVPA at school. Teachers were either part of implementing
DPA opportunities during the school day (physically active classroom) or did not
do so and relied on students being physically active during recess.

Accelerometer data from
each student in both
intervention and control
group at the end of each day
of the 5-day intervention

DATA COLLECTION

10 weeks

1 year

2 years

4 months

Pre and post measures

Pre-post test

Baseline (Fall 2015),
intervention (Spring
2016-Spring 2017)

Accelerometer data
collected for 1 week and
compared between different
implementation groups

7 days at baseline and
final week of 6-week
intervention

6-week intervention Pre and post-test
intervention

5 days

STUDY LENGTH

6-week pilot of short active break program (ACTI-BREAK). Teachers were trained 6 months
in the ACTI-BREAK program to use games, drama, following instructions and
other activities for 3 5-minute breaks daily in school day. Teachers scheduled
the breaks when they felt they fit into the day, and they logged their activities.
Week 1, the researcher and teacher rolled out acti-breaks together; week 2,
teacher implemented breaks with researcher observation; and week 3 teachers
implemented independently.

Physically active lessons in multiplication tables on playground comprised of 3 x
30 min sessions/week.

Move for Thought (M4T) program includes activities developed to be integrated
with academic subjects in the classroom and typically last ten minutes. The M4T
kit includes ten activities; eight were used during the week of intervention: two
activities were performed individually; the first one by having the students stand
on their self-space and jump the answer to a problem the teacher provides (“Jump
the Answer”) and the second by moving around the classroom, picking a card with
a problem and providing the answer as the teacher passes by (“Move Around”).
For the remaining six activities, the students were working as a group (“Curious
Ball”, “To the Wall”, “Over/Under,” “Messed-up Train”) or with a partner (“Red
Light,” “Find your Pair”) to meet group activity challenges.

DESCRIPTION OF INTERVENTION
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COMPARISON GROUP

Delayed intervention
control group

No intervention

Two 45 min PE classes each
week. No training or PE
equipment was provided to
PE teachers in the control
schools. The PE teachers
were asked to conduct class
activities as they used to.

STUDY

Wieland (2018)

Van Woundenberg
(2018)

Zhou (2018)

TABLE 4: INTERVENTION DESCRIPTIONS

STUDY LENGTH

Three interventions (plus control):1—school physical education intervention
(SPE), 2—afterschool program intervention (ASP), 3—SPE + ASP, and Arm
4—control. Modified PE policy (added recess) and PE equipment and modified
curriculum using a games-based approach and track and field exercises and teacher
training; After-School Program with extra equipment, parent engagement, and
teacher training.

10 months

Study of using social networks, peer influence, and smart phone technology to
2 months
increase physical activity in adolescents. Collected baseline data for one week
using a MyMovez Wearable Lab, which consisted of a smart phone and wrist
accelerometer. Social influence agents were identified among the students using
peer nomination and physical activity questions where an algorithm identified
influencing agents, called team captains, within the nominated social networks.
The team captains were trained in 4 components: introduction (asked to name
benefits/importance of of PA), knowledge (given 8 benefits of PA), skills (taught
influence strategies for PA, social facilitation, modeling, impression management,
and self-persuasion), and acceptance of task. They were asked to recruit the help of
a couple of classmates but otherwise keep secret their tasks to influence their peers.
Team captains received daily reminders via smart phone on benefits of PA and
the four influence strategies. Team captains then influenced their peers in person
(they did not use social media) to discuss benefits and do physical activity. A post
intervention questionnaire was sent to the team captains.

Family health promoters from participating communities delivered 6 healthy eating 2 years
modules, 4 physical activity modules, and 2 modules synthesizing information in
12 home visits (60–90 minutes) within first 6 months. Up to 12 follow-up phone
calls to each participant occurred within second 6 months.

DESCRIPTION OF INTERVENTION

Baseline and end of
intervention

At baseline, during the
intervention, one month
post intervention

Baseline, 6, 12, and 24
months

DATA COLLECTION
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DATA SOURCE

Actiheart worn continuously for
5 days

Accelerometers

Student self-report and study
staff physical assessments

Student self-report

Questionnaires

Accelerometers, questionnaires,

Accelerometer

System for Observing Play
and Leisure Activity in Youth
(SOPLAY)

STUDY

Adab (2018)

Alhassan (2018

Annesi (2019)

Atalla (2018)

Barr-Anderson
(2018)

Bartelink (2019)

Bartholomew
(2018)

Beemer (2019)

There was no statistically significant difference between groups for BMI score or other
anthropometric, dietary, physical activity, or psychological measurements (including assessment of
harm).

STUDY RESULTS

Percentage of students’
participation in MVPA

Increased PA, decreased
sedentary behavior

PA behaviors, sedentary
behaviors, dietary
behaviors, lunch intake

Time spent in PA, time
spent in exergaming

Physical activity min/day,
sedentary behaviors min/
day

BMI, free-time physical
activity, endurance,
strength, self-regulating
physical activity, exercise
self-efficacy, and negative
mood

There was a 23.7% increase in student engagement of MVPA during gamification break intervention
compared to the standard breaks. 55% of students accumulated about 20 minutes of MVPA during the
school day with the gamification breaks compared to 25% during the standard breaks.

Students in intervention school took more steps than students in the control school by an average
of about 2,645 steps weekly. Further, students engaged more time in MVPA during the intervention
programming compared to control schools. Students in intervention schools spent less sedentary time.

Significant differences were found for reduction in sedentary behaviors and increased light PA in the
intervention group. Time spent in MVPA in or out of school did not differ significantly between the
control and intervention groups, but the time spent in MVPA in the intervention groups was higher.
Children in the intervention group increased their intake of fruits, vegetables (at home and school),
dairy (school), and water consumption.

Both male and female exergamers tended to be younger and Black compared with nonexergamers.
There were no significant differences in PA between exergamers than nonexergamers, except for
female exergamers who engaged in more vigorous PA than female non-exergamers per week.

Physical activity did not change, although a physically inactive sub-group increased physical activity
levels. Weekday television and videogame time decreased, whereas computer time increased.
Participants with overweight and obesity decreased BMI z-score. The intervention was not able to
change the proportion of physical inactivity and sedentary behavior in youth at a city level.

For changes over 9 months in BMI, effect sizes (Cohen’s d) were .68, .40, and .07 in the 4-day (n =
70), 3-day (n = 70), and unstructured (n = 50) groups, respectively. Similar patterns of effects were
found for changes in free-time physical activity and cardiovascular endurance. Incorporating a theorybased prediction model previously supported in teens through older adults, with and without medical
disorders and health-risk factors, improvements in exercise-related self-regulation and self-efficacy,
and mood, significantly predicted increased free-time physical activity (R2 = .48). Effects significantly
strengthened to R2 = .62 when completion/non-completion of the recommended 300 min/week of
physical activity was also accounted for.

Change in total daily MVPA The intervention led to a significant improvement in the rate of change in the percent of time that
girls in the treatment groups spent in VPA and MVPA during the afterschool hours, respectively. No
significant between group rates of change differences were observed in daughters’ total daily PA.
However, significant changes were observed in the mothers’ total PA data.

Daily physical activity
energy expenditure (kJ/
kg body weight/ day), and
time spent being sedentary
and undertaking at least
moderate intensity activity
(min/24 hours) assessed by
Actiheart

OUTCOME MEASURES

TABLE 5: DATA SOURCES, OUTCOME MEASURES, AND STUDY RESULTS
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DATA SOURCE

Accelerometer

Activity monitors (PA levels),
questionnaire (sedentary/screen
activity)

Accelerometer data and student
self-report

Accelerometer data and teacher
self-report

Accelerometers, BMI,
Queens College Step Test
(cardiovascular fitness), selfefficacy for PA questionnaire

Accelerometer, bodycomposition

Accelerometers and
questionnaires. Aggregate step
counts from Fitbit Zip data were
updated weekly for each team
on the StepSmart Challenge
website leader board

Questionnaires assessed the
durations of total and leisuretime physical activity and
screen-time activity at baseline
and after 5 and 7 years

STUDY

Belton (2019)

Brown (2018)

Calella (2019)

Calvert (2018)

Carlin (2018)

Chesham (2018)
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Corepal (2019)

Cronholm (2018)

Increases in total and
leisure-time physical
activity and reduction in
screen-time activity

The team with the highest
number of aggregate steps
within each school were the
winners.

MVPA, sedentary time;
Secondary: Fitness, body
composition

School time physical
activity, anthropometrics,
cardiovascular fitness, and
psychosocial measures

Step counts, PE minutes,
recess minutes, CBPA
minutes

Activity counts, inactivity,
light PA, moderate PA, and
vigorous PA

Intervention feasibility
(primary); BMI, PA levels,
TV/screen time, nutrition
knowledge

Average minutes of MVPA
/day

OUTCOME MEASURES

TABLE 5: DATA SOURCES, OUTCOME MEASURES, AND STUDY RESULTS

Physical activity and screen-time activity were similar between the two groups before the study
started. The intervention group then achieved higher durations of total physical activity than the
controls (p < 0.001) and these levels remained in the sex-specific evaluations. There were no
differences between the groups in the durations of leisure-time activity (p 0.08–0.77) or screen-time
activity (p 0.31–0.91).

Of the 236 pupils invited, 224 participated (94.9%): 84.8% (190/224) provided valid MVPA (minutes/
day) at baseline and 57.2% (123/215) at 52 weeks. Our findings suggest that the StepSmart Challenge,
a gamified physical activity intervention, is acceptable to adolescents aged 12–14 years. Recruitment
and retention rates of schools and participants indicate that it is feasible to scale up the intervention
for an effectiveness trial. However, the StepSmart Challenge would benefit from the refinement of the
website and participant workbooks.

MVPA increased by 9.1 minutes (95% confidence) for intervention school. Sedentary time decreased
by 18.2 minutes (SMD=0.407, p=0.017).

Light intensity physical activity increased (by 8 minutes per day) for the students in the intervention
schools compared to the control schools, and there was a reduction in sedentary time. No differences
for MVPA were seen between the intervention and control groups. However, these intervention effects
were not seen at the 4-month follow up. None of the other measures showed any changes due to the
intervention.

PE, recess, and CBPA contributed significantly to students’ daily steps. Males accrued more steps than
females over the school day, during PE, and during recess. No gender disparity was seen in the number
of additional steps accrued during CBPA. Overall step counts were lower among fifth-grade students
versus first-grade students, but CBPA attenuated this difference such that grade-level differences were
not significant in fifth-grade students who received CBPA.

Classroom activity breaks (CABs) showed an overall potential positive effect on the reduction of
inactivity of 12 min and an equivalent increase in PA levels, of which 5 min were of moderate/
vigorous intensity. Girls showed lower time spent in light and moderate PA and higher amount of
inactivity than boys and responded better to the intervention. The satisfaction of children and teachers
was high.

Minutes of MVPA were significantly greater in intervention group compared to control group.
Intervention group had 9 minutes more MVPA during 40-min period compared to baseline.

This intervention targeted adolescents over a two-year period, noting a frequent decline in MVPA as
children get older and aiming to combat this decline and keep MVPA consistent. The average daily
MVPA for males dropped by 5.79 minutes and for females 10.33 over a 2-year period. However, after
2 years, the intervention was effective at keeping MVPA levels consistent. In both control groups,
MVPA significantly decreased over a 2-year period.

STUDY RESULTS

FIGURES AND TABLES

Physical activity list and
Youth Risk Behavior Survey
Questionnaire

Accelerometers, questionnaire
(exercise training),
anthropometrics

Fröberg (2018)

Accelerometry and
musculoskeletal discomfort data
were collected

Ee (2018)

Filho (2019)

Pedometers, questionnaires
(diet, television and computer
usage), anthropometrics

Duncan (2019)

Accelerometer (Polar Active
monitors)

Student self-report

D’Egidio (2019)

Fetter (2018)

DATA SOURCE

STUDY

MVPA (daily minutes),
sedentary time (daily
minutes), exercise training
frequency and duration,
BMI

MVPA activity level
(≥420 min/week), TV
watching and computer
use/gaming (<2 h/day),
daily consumption of fruit
juice, fruit, vegetables, soft
drinks, savory foods and
sweets, and current alcohol
and tobacco use were
measured before and after
intervention

Minutes spent in vigorous,
moderate, easy, or sedentary
intensity level

Minutes of standing time,
minutes of sitting time, and
report of musculoskeletal
discomfort in the neck,
shoulder, elbows, and lower
back when using standing
desks

Weekly physical activity
at school, weekly physical
activity at home, weekend
physical activity at home,
dietary patterns, television
and computer usage, BMI

Physical activity, nutritional
knowledge and behavior

OUTCOME MEASURES

TABLE 5: DATA SOURCES, OUTCOME MEASURES, AND STUDY RESULTS

No significant differences were measured between the intervention and control groups for any of the
measures. There was an increase of MVPA in intervention group by 6.6 minutes, and sedentary time
showed a decrease in the intervention group but neither statistically significant compared to control
group. No differences were found among the groups for exercise training frequency or duration.

In the intervention schools, a significant increase occurred in the number of adolescents who met
physical activity guidelines (5.3%; 95% CI = 0.8; 9.8) and who reported using computer for <2 h a day
(8.6%; 95% CI = 3.8; 13.4) after intervention. No changes were observed in the control schools. At the
end of the intervention, adolescents from intervention schools were more likely to practice physical
activity at recommended levels (OR = 1.44; 95% CI = 1.00; 2.08) than adolescents from control
schools. No significant change was observed for the other lifestyle factors.

Youth who participated in the SHCP exhibited significant increases in easy, moderate, vigorous, and
very vigorous activity from pre- to post-assessment, all while decreasing the amount of time spent
engaging in sedentary activities. The intervention group decreased mean minutes spent in sedentary
activity by 11%, which equates to roughly 1 hour and 20 minutes of sedentary activity per day. There
was also a 40% increase in mean minutes spent in very vigorous physical activity (» 2.5 minutes) at
the intervention school that was not observed at the control school; however, the difference between
the two groups was not significant.

Standing time was 21 min/school day higher (p < 0.001) and sitting time was 24 min/school day lower
(p = 0.003) when standing desks were used. No significant differences were found in sedentary and
physical activity time during waking hours between the standing desk and seated desk conditions.
Students were less likely to report musculoskeletal discomfort in the neck, shoulder, elbows, and lower
back when using standing desks (OR 0.52–0.74). Standing desks significantly increased classroom
standing time and decreased musculoskeletal discomfort reports but had no overall effect on daily
physical activity levels

Statistically significant differences were seen in the intervention groups for weekday physical activity
at home, weekend physical activity, BMI (at follow-up only for children with higher BMI at baseline),
and improved fruit consumption. The biggest at home weekday increases were seen in children in
schools in lower socioeconomic areas. No differences were found between the intervention and control
groups for in school physical activity, sedentary time, waist-to-height ratio, or other dietary patterns.

Behavior score was 27.4 (SD: 9.6) before physical activity intervention and 30.5 (SD: 10.7) after it. A
total of 35 (70%) improved their PA behavior while 45 (59%) positively changed their behavior about
correct nutrition.

STUDY RESULTS
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DATA SOURCE

Direct observation data were
collected using System for
Observing Play and Leisure
Activity in Youth (SOPLAY)

Physical fitness tests, activity
trackers, student self-report

Accelerometer

Pedometer data, stadiometer
(height), medical scale (weight)

Accelerometer, online
questionnaire

Anthropometrics, physical
fitness battery, questionnaires
(attitudes and PA)

Accelerometer

STUDY

Frost (2018)

Galy (2019)

Garde (2018)

Goh (2019)

Grasten (2019)

Griffiths (2019)

Guagliano (2019)
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MVPA, motivation

BMI, physical fitness, time
in PA, attitudes about PA

Proportion of children
meeting MVPA guidelines;
PE enjoyment

Step counts per day

Increase in physical activity
as measured in steps and
active minutes

Number of steps sedentary,
light PA and MVPA

Percent of students engaged
in sedentary, moderate, or
vigorous activity during
recess.

OUTCOME MEASURES

TABLE 5: DATA SOURCES, OUTCOME MEASURES, AND STUDY RESULTS

The greatest difference in MVPA was in the intervention group’s practices, with no difference found
between students with high self-motivation and students with low self-motivation. Students with high
self-motivation had higher % MVPA (23.79 +/- 1.76) than students with low self-motivation (18.56
+/- 1.74) in intervention group games. There was no difference in percent MVPA during free time
between intervention and control groups.

Mixed results were reported. Statistically significant changes were seen in the control group with
increased body mass, aerobic capacity, and push-ups, as well as improved attitudinal scores towards
health and fitness compared to the intervention group. The intervention did not improve attitudinal
outcomes, PA levels, or physical fitness but students in both groups reported high levels of PA that
were not statistically significant. The teachers and children liked the program and rated it positively.
Implementation issues including the lessons, schools implementing the program differently, and
program goals were noted.

The proportion of children meeting MVPA guidelines declined over the 2-year period in the
intervention group (38% to 22%) and in the control group (14% to 9%). However, PE enjoyment
increased.

Results from the study indicated that students’ physical activity levels increased after participation in
the intervention; male students’ physical activity levels were higher than female students. Additionally,
there was an increase in physical activity levels regardless of weight categories, with students of
healthy weight exhibiting the most increase following participation in the intervention.

In the first week of intervention, the Game group compared to the Control group showed a greater
increase in physical activity (of 1,758 steps/day [95% confidence interval, CI = 133–3,385] and 31
active minutes/ day [95% CI=4–59]), relative to baseline (13,986 steps/day; 231 active minutes/day).
However, this was not sustained in the second intervention week or follow-up. The school within a
lower socioeconomic status environment showed lower baseline activity and the 1-week intervention
resulted in a greater increase relative to baseline (3,633 steps/day more [95% CI = 1,281–5,985]).

The consistency rate of daily steps revealed that the adolescents reached 11,000 steps per day 48%
(approximately 3.4 days per week) of the time in the first week of the program, and this peaked at 59%
(approximately 4.1 days per week) toward the end of the program. PA data showed an overall increase
during the program, particularly in the less active adolescents, who increased their daily steps by 15%
and ultimately reached 11,000 steps more frequently.

Six months from baseline, the percentage of children engaging in moderate to vigorous physical
activity during recess increased by 23.3%, and the percentage engaged in vigorous physical activity
increased by 26.2%. These increases were sustained at 1 year from baseline, with an increase of 17.2%
for moderate to vigorous physical activity and 33.1% for vigorous physical activity.

STUDY RESULTS
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Fitbit data

Observational data, focus group
data

Accelerometer, observational

Student self-report

Heath (2019)

Hingle (2019)

Huang (2019)

Wrist-worn accelerometers

Harrington (2018)

Hayek (2019)

Accelerometer; survey with
questions from the Patientcentered Assessment and
Counseling for Exercise (PACE)
Adolescent Psychosocial Scale

Hamilton (2020)

FitBit, Fitbase, PACER test

Accelerometers,
anthropometrics

GutiérrezMartínez (2018)

Harris (2018)

DATA SOURCE

STUDY

Light, moderate, and
vigorous physical activity,
exercise-related selfefficacy, perceived benefit
of physical activity

Change in PA

MVPA, vigorous PA,
walking, sedentary
behavior, transportation and
recreational data points

Number of steps and
minutes of being very active
and fairly active, and lower
minutes of being sedentary

Steps, Very Active (VA)
minutes, Fairly Active (FA)
minutes, Light Active (LA)
minutes

Increases in moderate
to vigorous-intensity PA
(MVPA)

Increase in MVPA; increase
in self-efficacy, beliefs,
attitudes, and knowledge
about PA benefits

MVPA (daily minutes),
sedentary time (daily
minutes), participation in
MARA during recess, BMI

OUTCOME MEASURES

TABLE 5: DATA SOURCES, OUTCOME MEASURES, AND STUDY RESULTS

After adjustment for the effects of the pretest, the self-management and knowledge-only groups were
found to be more physically active and have higher self-efficacy than the control group. Moreover,
the self-management group had higher scores for these two variables than the knowledge-only group.
The researchers concluded that the students who received website information, regardless of whether
they used the self-management strategy, were more physically active than those who did not receive
the intervention, and that the self-management strategy was more effective than the knowledge-only
strategy.

Modest improvements in MVPA, although not statistically significant. Decrease in BMI were observed
over the course of 12 weeks.

The SOPARC assessments yielded a total of 692 child/youth observations in 2010 and 806
observations in 2014. Children/youth observed in 2014 were greater than 2 times the odds of engaging
in moderate/vigorous physical activity compared with their 2010 counterparts. Comparing the
observations of level of physical activity (i.e., sedentary, walking, and vigorous physical activity) from
2010/2011 to 2014, follow-up measures indicated fewer sedentary observations and more walking
observations compared with baseline measures.

The PAEB-C students showed significantly higher steps and minutes of being very active and fairly
active, and lower minutes of being sedentary daily, than the Fitbit-O group. Both Fitbit groups
exhibited significantly greater increases in aerobic fitness scores than the comparison group over time.
Boys were more physically active and fit than girls.

Fitbit challenge group had higher average daily step count, and higher average minutes of VA, FA, and
LA compared to students wearing Fitbits but not engaged in the Fitbit challenge.

No difference in MVPA (mins/day; 95% confidence intervals) was found at 14 months (1.7; -0.8 to
4.3); there was change at seven months (2.4; 0.1 to 4.7). Compared with usual practice, ‘Girls Active’
did not affect 14-month MVPA.

MVPA (30.0 [4.4] min), knowledge, and skill scores were significantly higher in the intervention
group compared with the comparison group at follow-up (P < .05).

Structured recess results in a significant increase in the mean daily minutes of moderate to vigorous
physical activity in the MARA group (6.1 minutes per day) in relation to the control group. There were
no significant changes in the minutes of moderate to vigorous physical activity in the MARA+SMS
group. The minutes of sedentary behaviors decreased in the MARA and MARA+SMS groups and
increased in the control group. There was a higher participation in the MARA group in relation to the
MARA+SMS group. There were no significant changes in BMI among any of the groups at 10 weeks.

STUDY RESULTS
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DATA SOURCE

Pedometers, and Gopher
FITstep Pros

Hip-mounted accelerometer

Pedometers (only used
as motivator during the
intervention), questionnaires
(usual level of activity, out of
school sports, active transport),
20-minute shuttle test,
anthropometric measures

Accelerometers, questionnaires,
cost data

Accelerometer, Test of Gross
Motor Development-2, NIH
toolbox Flanker Test, One
Minute Basic Number Facts
Test

Accelerometers

Student self-report and
pedometer data

Accelerometer; questionnaire

STUDY

Hyde (2020)

Innerd (2019)

Isensee (2018)

Jago (2019)

Johnstone (2019)

Joyner (2019)
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Kahan (2019)

Kattelmann
(2019)

Sedentary time, light PA,
moderate PA, vigorous PA,
and MVPA

Steps counts per day

PA (steps per day)

Physical Activity, FMS (fine
motor skills), inhibition,
math fluency

Time spent in daily MVPA,
program satisfaction, cost

MVPA (at least one hour
per week), out of school
sports activities, active
transport, cardiorespiratory
fitness, anthropometric
measure changes

Mean daily total PA and
MVPA

Average daily steps,
average steps in PE class,
and average percent of PE
class time spent in MVPA

OUTCOME MEASURES
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There were no significant differences between the intervention group and the control for MPA, VPA,
or MVPA. Sedentary time increased for treatment group and LPA decreased.

There were significant main effects for the intervention overall and by school and grade level. Followup tests isolated that a single school (Mean diff = + 2,156 steps/day) and grade 6 students (Mean diff =
+ 1,678 steps/day) across all four schools experienced the greatest treatment effects.

Children met their activity goals 80% of the time during the intervention phases. Physical activity at
school increased from a median of 3,331 steps per day during the baseline to 4,102 steps during the
FIT Game phases.

There was a small intervention effect on moderate-to-vigorous physical activity (d = 0.3). The study
was also found to be feasible for a larger study. The intervention consisted only of 1 hour of PA
sessions per week. The study suggested that the results could be more robust with longer PA sessions.

The program was well received by the students, and a weekly positive trend was seen in increased
MVPA, but no significant differences were seen between the intervention group and the control group
in girls or boys in minutes of MVPA. The program was low cost and the training for the teaching
assistants was also found to be a benefit.

Although the control group started out with more MVPA at the baseline of the study, the PA increased
for the intervention group in terms of days per week with at least one hour of MVP, out of school
sports, and active commuting compared to the control group at one year follow up. No significant
cardiorespiratory changes were found. There was no intervention effect on BMI, body fat, but waist to
height ratio remained stable for the intervention group and increased for the control group.

The difference in mean daily MVPA (intervention-control) was 2.8 (-12.5 to 18.0) min/ day at 8
weeks and 7.0 (-8.8 to 22.8) min/day at follow-up. For total PA, the differences were -2 (-127 to 124)
cpm at 8-weeks and 11 (-121 to 143) cpm at follow-up. The effect of the curriculum-embedded and
classroom-based ExCiTE intervention on MVPA versus control at post- intervention and at follow up
was inconclusive.

After adjusting for sex and school-level SES, intervention students had significantly higher increases
in average daily steps (p < .05), steps taken in PE (p < .01), and percent of PE class spent in MVPA (p
< .01) than control students.

STUDY RESULTS
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Accelerometer

Pedometers, questionnaires

Student self-report, systematic
observation, and pedometer data

Parent questionnaires that
included the children’s leisure
time activity at home, and the
parents’ attitudes and beliefs
about the child’s PA at postintervention.

Larson (2018)

Mathews (2018)

Meyer (2019)

Min (2019)

Accelerometer data and student
self-report

Kidokoro (2019)

Parent and student self-report,
accelerometers

Accelerometers, questionnaires,
focus groups (at end of
intervention)

Khan (2019)

Larsen (2018)

DATA SOURCE

STUDY

Changes in the child’s
PA and the parental
perspectives about child
health

Step counts and activity
levels

Leisure time physical
activity, use of selfregulatory techniques

School day steps,
MVPA, fruit & vegetable
consumption

MVPA, psychosocial and
environmental access
variables

Sedentary behavior, LPA,
MPA, VPA, MVPA, step
count

Sedentary time, physical
activity level and minutes,
daily consumption of fruits
and vegetables, attitudes,
preferences, and knowledge
about nutrition.

OUTCOME MEASURES

TABLE 5: DATA SOURCES, OUTCOME MEASURES, AND STUDY RESULTS

Girls reported less PA than boys (40.7 vs. 59.0, p < 0.01). Children with a normal body mass index
(BMI) were more likely to be active than underweight children (< 10 percentile) or overweight
children (≥ 85 percentile). After the intervention, about one-half of the children had increased their
level of PA (49.4%), increased interest in PA (59.1%), and found psychological need satisfaction in
exercise (52.6%). The majority of parents became aware of the necessity of childhood PA (94.2%),
their child’s PA capability (64.3%), and the relationship of PA with their children’s self-esteem
(79.9%).

School-aged children with complete data wore pedometers for an average of 92.97 min and accrued
a mean of 42.08 steps/min, with no significant differences between boys and girls. iSOPARC
observations revealed no significant differences in child activity by sex; however, male teens were
more active than female teens. Most adults were sedentary during Play Streets according to pedometer
and iSOPARC data.

Small positive increase in leisure time physical activity in the intervention group 8 weeks post
intervention. Small to medium effects in intervention group for use of regulatory techniques of goal
setting, self-monitoring, and self-efficacy-based imagery.

Intervention group significantly increased step counts as well as MVPA both during intervention and
at 10-week follow up. The effect of time on step counts for the intervention group was statistically
significant (F5,110 = 4.082, P=.002, partial h2-.157). Additionally, the effect on the intervention group
and MVPA was significant (F4.222,270.207 = 2.804, P<.05, partialh2=.042). The intervention group step
count had a slight decrease in the mean for steps compared to week 4 but compared to baseline was a
significant increase. The intervention group MVPA continued to increase between week 4 and follow
up. (Note: Fruit/vegetable consumption did not increase.)

Activity at 12 weeks increased by 58.8 (SD 11.33) min/week measured by the 7-day PAR (P<.001).
Accelerometer-measured activity did not increase. Activities reported at follow-up were more varied
than at baseline, including some activities measured poorly by accelerometers (e.g., biking and
swimming). Participants suggested simplifying the website and incorporating other technologies.

Time spent in SB was significantly lower in the intervention class at follow-up. This was accompanied
by a significant increase in time spent in MVPA.

Both groups spent more than half of their school day in sedentary time (65%-71%). There was a
slight decrease in sedentary time for the intervention group and slight increase for the controls post
intervention but the differences were not significant. Before the intervention both groups spent more
time in light PA than MVPA. Post intervention the intervention group showed a decrease in LPA and
increase in MVPA compared to controls but again, this difference was not significant. Quantitatively, a
positive increase in fruit consumption was seen in students in the intervention group but no significant
change in the consumption of vegetables was seen, and no differences in attitudes, preferences, or
knowledge about nutrition were found. Overall, qualitative changes were seen in children’s attitudes
toward eating vegetables and positive changes about physical activity, exploring the outdoors, and
how it helped their sociability.
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DATA SOURCE

Accelerometers

Accelerometers; math fluency
test and Executive function test

Questionnaires

Pedometers and teacher selfreport

Accelerometers,
anthropometrics, questionnaires

Weekly Activity Checklist
(Sallis 1993)

Student self-report,
accelerometer data

STUDY

Morris (2019b)

Morris (2019a)

Moss (2019)

Nader (2018)

Owen (2019)

Palmer (2018)

Pardo (2019)
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Sedentary, light, moderate,
vigorous PA, competence
in PA, motivation in
PE, enjoyment of PA,
importance of PE

Physical Activity (higher
score indicates greater
amount of PA)

MVPA, sedentary time

Steps per day, total activity
per day, MVPA per day

PA, type of active and
electronic equipment

Assessed MVPA; math
fluency and Executive
Function (EF)

Accelerometers assessed
total daily sedentary time,
light physical activity
(LPA), and MVPA

OUTCOME MEASURES

TABLE 5: DATA SOURCES, OUTCOME MEASURES, AND STUDY RESULTS

After adjustment for relevant variables, the estimated difference between the experimental group and
the control group was 13.51 minutes/day of MVPA in favor of the experimental group. Both boys and
girls benefited from the intervention, although the former to a greater extent. The intervention was also
effective in improving student motivational outcomes relevant to participation in PA and, particularly,
PE. Specifically, compared to the control group, and after adjustment for relevant variables,
participants in the experimental group reported greater enjoyment of PA, intrinsic and extrinsic
motivation in PE, perceived autonomy in PE, perceived competence in PE, and perceived importance
of PE over time.

Data revealed no significant main effects, suggesting that no changes in leisure time physical activity
(LTPA) can be attributed to the modified PE unit, although trends appear to support investigating a
longer intervention study of PEDAL.

Girls in the schools with the exercise class after-school component significantly increased their whole
day MVPA (3.2 min). Girls who received no after-school component significantly decreased their
MVPA (3.5 min) and increased their sedentary time (17.2 min).

When teachers valued PA, students accumulated more MVPA (1.07 min/d; P < .01) than students of
teachers reporting low PA value. Students did more MVPA (1 min/d; P < .001) when teachers agreed
the school operating conditions posed barriers to providing PA than when teachers disagreed that
barriers existed. PE classes contributed significantly to student’s PA levels.

Children who had access to more active equipment (high active (fixed and portable) and medium
electronic equipment) met the PA guidelines of 60 minutes or more of MVPA than children with more
portable or high tech electronic equipment. Children with more of the electronic equipment met the
guidelines on fewer days. Children with active equipment but more electronic equipment also met
the PA guidelines on fewer days. These findings suggest that the type of play equipment available to
children matters. Increasing access to fixed active play equipment and reducing access to electronic
equipment may have a beneficial effect on PA.

The Daily Mile (TDM) revealed significantly greater MVPA (+10.23 min) and reduced sedentary time
(−9.28 min) compared to control (p ≤ 0.001, d = 4.92, 3.61 retrospectively). Math fluency interacted
with condition and time (p = 0.031, d = 0.25); post hoc revealed no significances over time (p > 0.05).
No differences in EFs (all p > 0.05).

From the final sample size, the intervention (n = 52) significantly improved LPA versus control (n =
31, P = .04) by reducing sedentary time. More intervention (+10%) than control (+3%) pupils met
the 60 minutes per day guidelines. In both intervention subgroups, pupils spent less time in LPA (P <
.05) versus control. The greatest non-significant increase was found in the Low Active pupils’ MVPA
levels.

STUDY RESULTS
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DATA SOURCE

Student self-report,
accelerometers

iSOPARC observations

Accelerometer; Physical
Activity Self-Efficacy Scale
(questionnaire)

Anthropometric, questionnaires
(physical activity and eating
habits)

Fitbit

Accelerometer

Accelerometer, survey

Accelerometers, online
dietary assessment (log) tool,
anthropometrics, questionnaires

STUDY

Pearce (2019)

Porter (2019)

Post (2019)

Rauber (2018)

Remmert (2019)

Rhodes (2019)

Robbins (2019)

Robbins (2020)

BMI, percent body fat,
minutes or hours of MVPA,
self-efficacy, diet quality,
psychosocial factors

MVPA, PA enjoyment

MVPA

Feasibility, average daily
steps, average min/day
MVPA

Physical activity (metabolic
equivalent minutesMET), BMI (and other
anthropometric measures),
sedentary behaviors

Increased time spent in
MVPA, PA enjoyment,
increased fitness

General activities (hula
hoops, frisbees, or jump
ropes), sedentary activities,
sport activities, and dance

Self-reported PA, devicemeasured PA, nutrition
knowledge, PA knowledge

OUTCOME MEASURES

TABLE 5: DATA SOURCES, OUTCOME MEASURES, AND STUDY RESULTS

Autonomous motivation for PA and self-efficacy for healthy eating was significantly higher for the
intervention adolescents than control. No significant differences were found for the other psychosocial
factors. Adolescent MVPA and diet quality were not significantly different between groups, but
the effect sizes were close to moderate. A trivial effect size occurred for percent body fat, and no
differences were seen for BMI.

Intervention was found to be successful in increasing motivation and perceived benefits in PA,
however this did not translate into a significant impact on MVPA. Changes in enjoyment had a
positive effect on MVPA between baseline and post-intervention. The total effect on MVPA during the
intervention was negative, although not statistically significant.

Group with education plus planning intervention significantly increased MVPA compared to
education-only at 6 weeks and 13 weeks but not at 26 weeks. Effectiveness of the intervention was not
sustained at 26 weeks.

Accelerometer: Was worn for 7-days pre-intervention and post-intervention. Activity increased in both
intervention (7.25 min/day) and control groups (11.99 min/day).

Fitbit: Both PA measures increased: Average daily steps (up by 1200 steps by end of study) and
average minutes per day in MVPA (12 minutes per day increase after 12 weeks). No increases in
control group were found.

Children lost an average of 1 kg and showed evidence of fat loss (skin fold testing), reduction in
sedentary time during the week (177 total minutes) and on weekends (42 minutes total). Children were
generally more active after the intervention than before with 15% of the children increased to 6001550 METS per week that is considered insufficiently active. No child in the study was considered
very active (none achieved more than 3000 METs per week). More children were eating fruits and
vegetables (none before the intervention, 58.4% after)

Girls in the intervention school reported significantly higher enjoyment in PA (Control showed
decrease or no change in enjoyment). There were no significant differences between intervention and
non-intervention for percentage of time spent in MVPA.

Children, regardless of sex, were more likely to be observed as physically active in inflatables and
general activity target areas (74 percent and 55 percent, respectively), compared to children observed
in all other target area categories. PlayStreets provided opportunities for youth physical activity in
areas where opportunities do not otherwise always exist.

The study showed 73% of the children at the intervention school (n = 27) did not increase devicemeasured moderate to vigorous PA (MVPA) in the after-school period (3 p.m. to 6 p.m.) or over the
whole day or during school break time immediately following the intervention or at follow-up, as
compared to 70% of children at the control school (n = 35; p > 0.05 for all). Overall, 59% of boys
attained more than double the recommended 120 min of MVPA each day compared to 42% of girls (p
= 0.013).
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DATA SOURCE

Questionnaires, observation for
PE testing

The short form of the
International Physical Activity
Questionnaire (IPAQ)

Accelerometer and
questionnaire; PS training
attendance; minutes of moderate
to vigorous PA (MVPA)

Accelerometer; questionnaire

Accelerometer; interval test

Accelerometers, questionnaires

Anthropometric measures,
blood samples, retinal vascular
diameters, questionnaires,
physical fitness test battery

Micro inclinometer and
accelerometers

STUDY

Roth (2019)

Saucedo-Molina
(2018)

Sebire (2019)

Sebire (2018)

Seljebotn (2018)

Shannon (2018)

Siegrist (2018)

Silva (2018)
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MVPA, light PA, step
counts, sitting, standing,
sleep time, physical
measurements

Obesity measures,
inflammation and
microcirculation (retinal
vessel diameter), physical
activity (in and out of
school), physical fitness,
eating behavior

MVPA, well-being,
autonomy, satisfaction,
motivation

PA levels and aerobic fitness

Min MVPA/day

Increase in MVPA

Increase in moderate
physical activity (MPA)

Daily PA and participation
in muscle strengthening
exercises, enjoyment,
attitudes about PA, and
fitness level

OUTCOME MEASURES

TABLE 5: DATA SOURCES, OUTCOME MEASURES, AND STUDY RESULTS

There were no differences in baseline behaviors between intervention and control groups (p > 0.05).
At follow-up (16 weeks), it was observed that the intervention group had decreased time spent sitting
and increased standing based on inclinometer values. Over follow-up it was observed that the control
group experienced a decline in MVPA performed during school time, but no change was observed in
the intervention group. From baseline to follow-up both groups reduced (with no difference between
them) light physical activity during the week, both during school hours and during the whole day.

There was a mean increase of 20 minutes per week of in school physical activity with the intervention
schools but no change in the outside school activity level between groups. The BMI and other
anthropometric measures did vary between the intervention and control school participants. Retinal
measures showed improvement in vascularization in participants in the intervention group. The
number of days of physical activity that was greater than 60 minutes increased 50.8% of the children
in the intervention group compared with 44.9% of the control group. Only 12% of children in both
groups met the recommended 60 minute per day physical activity level by the end of the study. No
statistically significant increases in physical fitness were seen between the groups, but a positive trend
of increased physical fitness was seen for the intervention group. No difference in cardiometabolic
risk or inflammation markers were noted between the groups. No differences in eating behavior were
found between groups.

The program resulted in significant increase in MVPA in the intervention group (from 20.06 minutes
to 24.91) and was mediated by autonomy-support and intrinsic motivation. The intervention had some
impact directly on well-being for one of the groups but not both.

During physically active academic lessons, students spent same amount of time in MVPA as in PE
lessons (26%). Intervention had a 15% increase in MVPA. Girls in intervention group had reduced
sedentary time; boys had a comparably greater increase in MVPA.

The intervention showed a favorable outcome with a difference in 6.09 minutes more of MVPA per
day compared to control group in one time. The peer leaders recorded about 12 minutes more MVPA
on weekdays/weekends. There were no differences in minutes of MVPA in other trials.

Mean weekday MVPA did not differ between intervention arms at T1 (1.1 minutes, 95% CI –4.3 to 6.5
minutes) but did at T2 (6.1 minutes, 95% CI 1.4 to 10.8 minutes), favoring the intervention group.

Physical activity frequency and duration showed a significant increase in the total sample over time.

The intervention had no effect on students meeting the 60 minutes per day recommendation, and
negative intervention effect on muscle strengthening exercises. A positive effect was found for passing
PE testing and an increase in PE enjoyment but only for male students.

STUDY RESULTS
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DATA SOURCE

PA Questionnaire for Children
(PAQ-C)

Accelerometer, questionnaire

Group interviews with students,
individual interviews with
teachers and playground
supervisory staff, accelerometer,
teacher recording sheet

Accelerometers, shuttle run test,
anthropometrics, questionnaire

Questionnaires

Accelerometer (primary), also
questionnaire

Accelerometers, exercise diary,
questionnaires

STUDY

Smith (2019)

St Laurent (2019)

Taylor (2018)

Taylor (2018)

Telser (2018)

Trapasso (2018)

Tuominen (2018)

Time spent in MVPA for intervention school was an average of 41.7% +/-14.5% during regular PE
sessions and with intervention 44.8% +/- 19.3%. At the control school 30.4% +/-14.8% of recess was
spent in MVPA.

PA increased for both boys and girls from baseline to 6-month follow-up. There were also significant
differences in PA for students that were not born in Canada and for students that reported a low level
of parental support at baseline. There were no significant differences in PA levels for students that
came from a one-parent household or students that had fathers with a lower education level or were
underemployed.

STUDY RESULTS

Physical activity, sedentary
behavior, exercise
adherence, fidelity, and
enjoyment

Average weekly total of all
different types of PA levels
(from LPA to MVPA)

Daily PA in the forest
setting, substance use,
psychosomatic symptoms,
life satisfaction

School day MVPA,
school day sedentary time
(ST), whole weekday
PA, whole weekday PA,
cardiorespiratory fitness,
BMI, enjoyment

Children whose mothers had musical background increased their light PA during the intervention,
but not moderate-to-vigorous PA compared to those children whose mothers did not have musical
background (NMB). Sedentary behavior increased in both groups. Mothers in the NMB group had
increased their light and moderate-to-vigorous PA and decreased their sedentary behaviors more
than mothers in the MB group. However, exercise adherence decreased considerably in all groups.
Completeness, fidelity, and enjoyment were higher among the NMB group compared to the MB group.

There was a statistically significant difference in light physical activity in favor of FS days (197.1
min/day) compared to non-PE days (173.7 min/day). There were also statistically significant
differences between PE days (198.9 min/day) and non-PE days (173.7 min/day) on LPA. There were
no statistically significant differences in MVPA between FS days, PE days, regular school days, and
weekends.

The intervention group participated in daily MVPA for 60 minutes more than the control group (0.81
more days), reduced smoking frequency, reduced alcohol consumption, and had a greater change in
psychosomatic symptoms and life satisfaction than the non-intervention group.

Significant effect for reduction in sedentary time (9 minutes) for the intervention group compared to
control schools but no other significant effects seen for in school PA, cardiorespiratory fitness, or BMI,
but trends in increase in light PA, increased MVPA, and achieving at least 30 minutes of PA daily were
seen in the intervention group.

Acceptability, feasibility, PA Teachers reported they were able to implement active breaks (AB) daily, but those in the Born to
levels, sedentary time
Move (BTM) video group found them more difficult due to lack of space, and the playground staff
found the active games difficult to implement because of competing responsibilities and getting
children to participate. The students found the AB and BTM enjoyable. The AB and BTM groups
increased their MVPA by 4.8 and 8.6 minutes daily respectively compared to baseline and other
schools. The playground intervention also trended positive but to a lesser degree. They all also saw
decreased sedentary times from baseline and compared to other schools.

Feasibility, percentage of
time spent in MVPA,

General PA levels (PAQ-C
scores)
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DATA SOURCE

Accelerometers

Accelerometers

Accelerometers

Accelerometer

Accelerometer

Accelerometer; fitness
instruction time measured by
SOFIT+ systematic observation
instrument

Measures included height,
mass, ATPA, and PA. BMI
was calculated, and ATPA and
PA levels were assessed via
questionnaire

STUDY

Vazou (2018)

Vetter (2019)

Watson (2019)

Weatherson
(2019)

Weaver (2018)

Weaver (2018)

White (2018)
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The validated PA
Questionnaire for Older
Children (PAQC) was used
to measure general PA
levels; the Revised CATPAI
was developed to measure
ATPA in children

MVPA

Percentage students
meeting 30 min MVPA
during school, min MVPA,
sedentary time

Light PA and MVPA
minutes/day

Primary outcome was
academic achievement, one
of the secondary outcomes
was PA

Total PA and MVPA;
Academic (math)
achievement

Levels of PA

OUTCOME MEASURES

TABLE 5: DATA SOURCES, OUTCOME MEASURES, AND STUDY RESULTS

The groups did not differ significantly (p > .05) for either pre- or post-intervention regarding BMI,
ATPA, and PA. However, BMI and PA levels significantly increased over time for both groups (p ≤
.05). Overall, cross-training in a school setting may be a safe and enjoyable option for physical activity
participation. BMI and PA increases were likely the result of the natural growth process and seasonal
weather pattern changes, respectively. Nevertheless, the cross-training did not detract from PA levels
and may have led to an overall increase in PA levels. As subdomain analyses revealed decreased
attitude toward health and fitness in the experimental group, shorter programs involving RT with
various protocols are recommended.

PA levels during the whole school day were not necessarily impacted.

Percentage of boys engaged in MVPA 50% of the time increased by 7.8%. No girls were reaching 50%
guideline at baseline and post intervention, 0.5% of girls met this goal.

Boys increased MVPA by 2 minutes and total PA by 3.8 minutes during PE. Girls increased MVPA by
1.3 minutes and total PA by 3.4 minutes. (Statistically significant)

Percentage of girls meeting 30 min day MVPA increased by 9.3%, and percentage of boys meeting
the 30 min a day MVPA increased by 10.4%. MVPA min per day increased by 1.7 min for girls and
2.5 for boys. Increases in MVPA and total activity were found for PE time as well as for time in the
classroom.

Students that were a part of the prescriptive instructional time were more active (both LPA and
MVPA) compared to the nonprescriptive group.

No intervention effects were found for physical activity, mathematics, or reading, but on-task behavior
for individual students increased with larger improvements for boys.

Multiplication scores improved significantly more in Playground than Classroom groups (ES=0.23;
p=0.045), while no significant differences were observed in general numeracy (ES=0.05; p = 0.66).
Total PA and MVPA were substantially higher during Playground than Classroom lessons (ES:
total PA=7.4, MVPA=6.5; p<0.001) but there were no differences in PA/MVPA between the groups
throughout the rest of the school day. Aerobic fitness improved more in Playground than Classroom
groups (ES = 0.3; p < 0.001) while the change in BMI was not different between groups (p = 0.39).

PA levels showed a significant group effect (F = 5.33, p < 0.05) on moderate-to-vigorous PA (MVPA)
in favor of the M4T group, but not on sedentary and light PA. The most active integrated PA provided
10.88 min of MVPA (SD = 11.87; 21.38 ± 24.38%) in a 50-min class period. Integrating PA with
mathematics in the classroom can contribute to increasing MVPA levels in children. It should be noted
that even though the difference in MVPA was significant, the actual average duration that children
were in MVPA during the math lesson with integrated PA was 3.45 min, compared to 1.26 min of
MVPA that was accumulated in the traditional lesson.
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Self-report and accelerometers

Accelerometers

Accelerometers to measure
time spent each day in light,
moderate, and vigorous
activities and sedentary
behavior

Wieland (2018)

Van Woundenberg
(2018)

Zhou (2018)

1. Parental consent for study measurements being obtained for only 60% of eligible children could introduce selection bias. 2. Usable data on physical activity
were available for 76% of children at baseline (60% first follow up, 52% second follow up).

1. Overall high attrition rate resulted in a small sample size included in the analysis, which may have impacted our findings and thereby reducing the
generalizability. 2. The non-unified attrition rate observed between the groups (highest in CON). This could be because CON girls were asked to come to the
intervention site for the homework tutoring, which may not have been enough to maintain their interest in the program. 3. We did not offer transportation. 4. We
did not directly target the home environment.

1. The length of the study does not allow analyses of effects into adolescents and beyond. 2. Generalization of results should be confirmed through replications,
because it is possible that enrollees of after-school programming in the urban southeastern U.S. have characteristics different than the overall elementary school
population.

1. Internal validity of this study may have been affected by the lack of a control city, which was not possible since São Paulo cities are highly heterogeneous
regarding administration, public health policies, and demographic characteristics. 2. Subjective measures of PA and sedentary behavior may have led to
inaccuracies inherent to this sort of method. 3. It is possible that the intervention was too short to change behavior among children. 4. Heterogeneity across
cities may demand further assessments of cross-community transferability and adaptability before implementation of policies.

1. Data was cross-sectional which does not allow for temporal inferences. 2. The data did not collect how exactly exergamers are being active. 3. Self-reported
questionnaires may be over or under reporting PA activity.

Adab (2018)

Alhassan (2018

Annesi (2019)

Atalla (2018)

Barr-Anderson (2018)

The study tested the incremental effects of increasing the amount and intensity of physical activity,
alongside adding support for healthy eating, on health-related and cognitive function outcomes in
Chinese middle school students. However, the study design does not allow us to evaluate whether the
changes in the study outcomes are the results of changes in the frequency of MVPA or the intensity of
the activities of the PA intervention.

No effect of the social network influencers was seen on the PA of the network students. No increase in
steps per day was seen between the students in the intervention classrooms and the control classrooms.
Further, the PA in the influencers themselves did not differ from the control classroom students.
Boys, and students who were more “athletically competent” were more active in both control and
intervention. The team captains reported that they were neutral or positive about PA, that it was hard to
influence others to promote PA, and most did not know if they increased PA among their classmates.

At 12 months, significant improvement occurred in Healthy Eating Index scores for adults in
intervention compared with controls. No statistically significant differences were seen at 6 months and
12 months between the intervention group and controls for moderate to vigorous physical activity or
sedentary time among adults or adolescents (Table 2). Non-significant trends toward improvements in
physical activity measures were found for adults and adolescents compared with controls at 6 months,
but these findings were not sustained at 12 months.

STUDY RESULTS

LIMITATIONS

Amount and intensity of
physical activity

PA (number of steps per day

Dietary quality, MVPA
minutes per day, sedentary
minutes per day
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LIMITATIONS

1. Non- randomization of schools and significant baseline differences may have existed. 2. Use of questionnaires for at home behaviors.

1. Limited impact on MVPA. 2. All suburban schools used. 3. Only 4th grade used (age limited).

1. There were no comparison classroom groups. 2. No random selection of participants/classes. 3. Do not know if the increase in MVPA was because the
activities were novel, and this effect may wear off over time. 4. Students were aware in advance of when the researchers would be observing, possibly affecting
their behavior. 5. focus of intervention was to obtain goals for class and results may not necessarily be statistically significant. 6. Did not collect data on outside
classroom MVPA participation and do not know how that affected the results or the intervention affected overall MVPA.

1. MVPA decreased, did not increase. 2) Follow-up did not include complete sample size.

1. Very small sample size. 2. Changes within the home environment were not assessed.

1. Students wore the accelerometers only for two occasions and only during the school time, allowing a partial evaluation of the efficacy of the intervention. 2.
Researchers did not randomize the sample due to the paucity of the population or include a control group since the purpose was to evaluate the feasibility of the
program in preparation for a future randomized controlled trial.

1. Limitations include the quantification of PA in the form of steps, which does not provide PA-intensity data, such as MVPA and sedentary time, and cannot
entirely capture the potential health enhancing benefits of the PA performed by teachers during this study. 2. The tracking of CBPA was reliant on teachers’ selfreport— that is, their recall and reporting of activities done each day. As with any self-report data, it is subject to reporting biases, demand characteristics, and
potential inaccuracies.

1. Accelerometers cannot measure all types of PA and some sports do not allow their use, therefore some MVPA by students may not have been measured. 2.
There was poor adherence to the use of the accelerometers by participants, limiting data collection and inclusion. 3. Analysis of the outcomes did not take into
account the cluster randomization. 4. Small sample within a limited geographic area.

1. Only 2 primary schools were used. 2. Length of study was short.

1. There is a need to explore how to maximize the return of valid accelerometer data from participants, as well as questionnaire data from teachers.

1. Lack of randomization. 2. Lower participation rate in the control group compared to the intervention group. 3. Use of self-estimated data on the duration of
physical activity and screen time. 4. Use of a non-validated questionnaire.

1. A major limitation of the study is that the intervention was tested only in one school and the sample size was small compared to similar interventions. 2. A
second limitation concerns the follow-up time. Changes in behaviors were measured after five months, which might have been too early for properly detecting
them. A longer period of intervention and a longer-term assessment would be required to evaluate the program’s effectiveness/efficacy. 3. A final and great
limitation is that data was self-reported, and consequent information and recall bias could be present.

1. Did not collect within day physical activity to clarify PA patterns. 2. Use of pedometers instead of accelerometers (economic decision) which would have also
been a better way to not only collect PA but sedentary behaviors. 3. Needed a more comprehensive dietary assessment than the self-reported questionnaire to see
patterns better and reduce bias. 4. Small geographic area studied with relatively small population. 5. Schools were not evenly matched based on socioeconomics
and other aspects. 6. Research assistants collecting data were not blinded to condition. 7. Intervention fidelity was not assessed.

1. A limitation of the present study is the low generalizability to other school-aged children. The participants were all boys, aged 10 to 11 years, who were
enrolled in a private school. Physical activity opportunities may be different between private and public schools, and between male and female students. 2. Also,
the validity of the accelerometers used has not been determined in the age group of our participants.

1. Poor compliance wearing accelerometers. 2. Small sample size.
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Bartelink (2019)

Bartholomew (2018)

Beemer (2019)

Belton (2019)

Brown (2018)

Calella (2019)

Calvert (2018)

Carlin (2018)

Chesham (2018)

Corepal (2019)

Cronholm (2018)

D’Egidio (2019)

Duncan (2019)

Ee (2018)

Fetter (2018)
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LIMITATIONS

1. The duration of the intervention for approximately four months. 2. The lack of maintenance assessments should also be a matter for concern.

1. Non-randomized recruitment and intervention procedures. 2. Small sample size. 3. Significant loss to follow up of participants from baseline to end point. 4.
Low participation in accelerometer use and data collection. 5. Did not include weekend day wear of accelerometers. 5. Difficulty with defining and measuring
intervention because of the changing nature using participation and shared decision making of participants.

1. Although the pre–post design allows for some confidence that the intervention contributed to the observed changes in physical activity, the absence of a
control group limits the ability to make this inference. 2. Although SOPLAY has been validated against accelerometers and potential misclassification was
accounted for by examining changes in VPA alone, using accelerometers would have provided a more direct and reliable measurement of the outcome. 3. The
evaluation being conducted in only one school limits the generalizability of these findings in different school settings.

1. This exploratory study was conducted in 1 class with 24 children for a period of 4 weeks, and 2. no control group was included, which limits any
generalization.

1. A major limitation of the MKMM game is that it was designed to be a short-term intervention. 2. Another limitation of the study is the possible contamination
effect of having children in the Game and Control group in the same class.

1. Pre-post design on an intervention group was used in this study. Future studies could include a control group to further examine the effectiveness of the
classroom-based PA curriculum on students’ PA levels. 2. Another limitation is the study included participants from one elementary school in the southwestern
U.S., and hence results may not be generalizable to and are not representative of other populations of children and youths. 3. A final limitation is that PA levels
during the school day were measured in this study, and hence students’ whole day (including out of school PA), as well as long-term changes in PA, could not be
ascertained.

1. Children were overestimating daily MVPA. 2. Teacher trainings were voluntary and unclear if teachers significantly altered their PE teaching approach.

1. Intervention applied differently across schools. 2. Teachers implementing intervention had different levels of expertise in pedagogy of PA. 3. The study did
not account for the different areas of focus on sport among the schools.

1. Small sample size. 2. Short study. 3. Emphasis on student motivation levels/categorizing them by motivation levels subjective and only done on day 1, so
might not be fully reflective of motivation levels. 4. Coaches may have put in more motivated players during games, influencing MVPA.

1. Small sample in limited schools/geographic area that was adapted to specific population needs and culture. 2. Difficulty with all students participating
consistently in the accelerometer use/data collection and changes in daily MVPA could not be attributed to the MARA participation alone,

1. The lack of generalizability of the results due to the inclusion of a single school and the study’s small sample size. 2. The limitation of the intervention to
strategies that only improve psychosocial constructs of PA when other factors (parental and peer influence, and equipment access) have also been shown to
influence PA behaviors. 3. The short duration of the investigation.

1. Our sample may have not been fully exposed to the intervention. 2. A targeted evaluation sample may have yielded different results.

1. Fitness testing was used (PACER test). 2. Fitbit, not accelerometers.

1. The Fitbit school underwent construction during the study, which did not allow them to take the one mile run at the post-test. 2. Another limitation of this
study was not using the Fitbit Charger + Heart Rate™ device to collect the students’ average daily heart rate data. 3. This study was not focused on examining
how the students’ wearing the Fitbit device daily motivated their participation in physical activities and improved their aerobic fitness.

1. The cross-sectional observation of physical activity. 2. Limited number of days of observation. 3. Lack of school-based data. 4. Absence of cohort of children/
youth within each community with individualized physical activity measures before and after the policy and environmental interventions were introduced.
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Filho (2019)

Fröberg (2018)

Frost (2018)

Galy (2019)

Garde (2018)

Goh (2019)

Grasten (2019)

Griffiths (2019)

Guagliano (2019)

Gutiérrez-Martínez (2018)

Hamilton (2020)

Harrington (2018)

Harris (2018)

Hayek (2019)

Heath (2019)
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LIMITATIONS

1. Length of trial was short (12 weeks). 2. Lack of statistical significance related to PA. 3. No true control group. 4. Self-reporting measures were used.

1. Researchers used self-reported data. 2. The generalizability of the results is limited because of the selective sample used.

1. The control schools were added to the study later than intervention schools, resulting in differences in timing of data collection. 2. Control schools were of
significantly higher SES than intervention schools. 3. Individual-level data on SES and ethnicity were not available for this study.

1. One of the limitations of this study was the low compliance to accelerometer wear for both groups at post-intervention and follow-up. 2. Also, the ExCiTE
activities were not consistently performed daily for the 8 weeks, as planned. 3. A properly powered, cluster RCT with a longer intervention, in different
socioeconomic areas is required.

1. PA measures only assessed through self-administered questionnaires. 2. Did not measure the intensity of the PA with objective measures. 3. The control
group students participated in more MVPA and out school sports than the intervention at baseline, possibly reducing the ability to measure the impact of the
intervention.

1. Two schools withdrew—one could not release staff for the training period, and one did not specify. 2. Small sample in a limited geographic region.

1. Sample size was not designed to detect intervention effects, but rather, to determine if it was feasible to conduct the study in this manner. The study was
found to be feasible. Therefore, any of the results of this intervention would not be very robust in terms of evidence. 2. Further, while PA levels were examined,
there were other outcome measures that were weighed equally with increased PA. The study suggested that students were more in MVPA during free play than
the game (41.3% MVPA vs. 37.6%). 3. Overall, the study would be feasible to conduct at a greater scale, but the intervention could be improved by increasing
the number of sessions per week of intervention.

1. PA returned to baseline when game phase not in session. 2. Small sample size in only one classroom of one school. 3. PA only measured during school hours.

1. Not all students or schools responded the same way to the intervention. 2. The percentage of observations missing from the analysis may have potentially
limited the strength of conclusions.

1. Self-questionnaire used as a method of determining levels of PA. 2. Focus on diet in conjunction with PA levels.

1. Short intervention period. 2. Small sample size from just two classes on one school. 3. Intervention data collected in the winter when access to outdoors
and MVPA usually is less during the school day and not much grows in the garden. 4. The gardening was not very integrated into the curriculum. 5. Children
with disabilities were included in the sample, which may or may not have skewed the results (authors felt this was a positive aspect of the study). 6. Parents or
community members were not included in the intervention possibly limiting the impact.

1. Only one school was included in this study, which limits the generalizability of the results. 2. Researchers did not measure all potential confounding
variables, such as weight gain, during the intervention period. Increases in body weight, particularly body fat, are known to be negatively associated with PA
levels. Therefore, these variables should be considered in a future intervention study.

1. Small sample size. 2. Single-arm design.

1. Accelerometer measurement required students to be ambulatory. 2. Short intervention period. 3 Lunch procedures at control school and intervention school
were different.

1. Small sample in only two schools. 2. Use of self-report measures only to determine PA levels and use of self-regulatory techniques. 3. Attempts to use the
pedometers had low participation rates. 4. Non- randomized recruitment of participants.
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Hingle (2019)

Huang (2019)

Hyde (2020)

Innerd (2019)

Isensee (2018)

Jago (2019)

Johnstone (2019)

Joyner (2019)

Kahan (2019)

Kattelmann (2019)

Khan (2019)

Kidokoro (2019)

Larsen (2018)

Larson (2018)

Mathews (2018)
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LIMITATIONS

1. Although these findings highlight important information about physical activity achievement at Play Streets through use of pedometers, this study was unable
to determine if physical activity levels on Play Street days is different from physical activity on non-Play Street days. 2. Another potential limitation of this
study was the dichotomization of activity levels related to SOPARC results. This recommendation has been made previously in other work (Evenson et al.,
2016). However, aggregating these data did not allow us to differentiate between light/moderate and vigorous physical activity observed at Play Streets.

1. Small sample size. 2. Having no control group. 3. The follow-up loss in the post-intervention survey.

1. There was a high non-return rate resulting in a small sample size, which limits the external validity, especially for sub- group analysis. 2. This pilot study
would benefit from being replicated with a sample of sufficient statistical power to support subgroup analysis that can be directly related to policy.

1. No attempt was made to blind the children and researchers. 2. The EF tests demonstrated medium test-retest reliability score.

1. Self-report of time in PA without objective measures. 2. Cross-sectional design limits directional association of the child’s equipment and PA. 3.
Questionnaire limited choices of type of equipment reported, and there may have been others not recorded. 4. The frequency of use of the equipment was not
explored. 5. Participants (mothers) tended to be highly educated and economically well off, potentially skewing the results. 6. PA outside the home was not
measured.

1. The proportion of teachers who used the kit during the data collection week was too low to permit examination of specific BEPA Toolkit variables. 2.
Furthermore, this is a snapshot of what occurred during a single week and, as such, causal relationships cannot be implied.

1. Non-randomized design without a control group. 2. Not a very long intervention time, and there was no follow up to determine if the effects lasted. 3. The
design did not allow understanding of the impact of the peer component of the intervention. 4. All the girls attended co-educational schools and may not
have felt comfortable around boys conducting PA. 5. The main researcher was responsible for ensuring delivery and content for the leadership training across
schools, potentially inserting bias.

1. Short intervention. 2. Reliance on self-report survey as measure of leisure time activity.

1. Did not disclose.

1. The overall evidence remaining inconclusive. 2. The methodological differences were also cited as limitations. 3. In addition, researchers acknowledge the
small number of teacher and parent responses to the focus groups as a limitation; however, they believe their comments are of value and the low participation
in the focus groups is reflective of how extremely challenging it is to engage the wider school community in health promotion initiatives such as the one
represented in this study.

1. PlayStreets attendance numbers were estimated by hosting partners instead of being provided by an objective people counter. 2. This descriptive study lacked
a control group, which limited the strength of this examination. 3. Researchers chose to dichotomize physical activity levels based on iSOPARC data, which
allowed researchers to comment only on who was active or sedentary.

1. Extremely small sample size—failed to meet target sample size in control group. 2. No measurement of PA levels outside of program/school.

1. Small sample size and limited geographic region. 2. No control group. 3. Difficulty in recruiting enough participants.

1. Fitbit were often not charged, or the students forgot them. 2. No randomization. 3. If a student was unavailable for their time slot, they chose another student.
4. Extremely small sample size.

1. Little socioeconomic diversity or racial diversity. 2. Potentially difficult to deliver intervention at a larger scale.

1. Post-intervention/follow up MVPA decreased. 2. High qualitative focus on objectives (i.e., motivation, self-efficacy). 3. Limited geographical region.
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Meyer (2019)

Min (2019)

Morris (2019b)

Morris (2019a)

Moss (2019)

Nader (2018)

Owen (2018)

Palmer (2018)

Pardo (2019)

Pearce (2019)

Porter (2019)

Post (2019)

Rauber (2018)

Remmert (2019)

Rhodes (2019)

Robbins (2019)
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LIMITATIONS

1. Convenience sample including only two schools limited generalizability. 2. Schools were randomized, but not dyad participants. 3. More boys were included
than girls in the intervention group and did not match the control sample. 4. Only assessed one day of diet logs. 5. The researchers were not able to determine
which of the individual GOAL club components were effective.

1. Limited geographic location. 2. No fidelity measures on observation of fitness testing in PE classes.

1. Single group design. 2. Inability to generalize finding since sample is not representative of Mexican young people.

1. Only 2 control schools. 2. Lack of racial diversity.

1. Accelerometer data provision was lowest at T2, suggesting a need for strategies to increase compliance.

1. Effectiveness of intervention was placed in terms of increased/decreased physical fitness, rather than time of PA.

1. Small sample in limited population/geographic area. 2. Did not collect fidelity data to compare implementation between the groups. 3. Follow up data could
not be collected to know if the effect was lasting,

1. Main researcher was not blind to group assignments, but the medical examiners at baseline and end of the study were blind to condition. 2. Use of
questionnaires to determine physical activity and no use of accelerometers. 3. Study did not include representative sample in terms of race/ethnicity. 4. Loss to
follow up for many participants (dropped out, illness on the day of data collection, etc.)

1. Being a non-randomized trial conducted with only two classes from the same school (intervention and control). 2. Researchers could not exclude potential
bias regarding the non-wear time (of activity monitors) detected as sitting or standing time.

1. 5-point scale for some questions made it difficult to see serious changes in impact. 2. Using a questionnaire particularly for children means there could be
bias from social pressure, recall, or subjectivity. 3. This study did not focus on the barriers that certain subgroups might face, which could have been a more
effective way at targeting certain populations.

1. Feasibility study; small sample size. 2. Participation adherence did not meet goals.

1. The choosing of the intervention by the schools may bias the results. 2. Lack of random selection of participants and lack of random assignment to
intervention. 3. Short implementation of intervention (4 weeks). 5. Use of different types of accelerometers across participants. 6. Missing data created a smaller
activity break group compared to the other two strategies. 7. Lack of a control group.

1. Small sample size in limited geographic region. 2. Short duration of intervention. 3. Loss to follow up for accelerometer data. 4. Follow up with control
school occurred right before winter break and may have impacted the student activity level data. 5. Lack of more long-term follow-up.

1. At-risk youth may have felt the need to be positive on questionnaires due to negative experiences in school or felt risk to lose the program benefits (although
there were none). 2. Some youth had reading and comprehension issues, requiring help to fill out the questionnaires, and their answers with the helper could
have been influenced by the help. 3. Data were self-reported and no objective measures of PA.

1. Accelerometer measurement was only used for a portion of the study. 2. No true control group. 3. Small sample size. 4. Questionnaire/self-reporting likely
impacted baseline data and therefore the difference was not found significant.

1. Music video program was somewhat repetitive and may have caused reduced participation over time. 2. Small sample in limited geographic region.

1. We recognize the study’s small size as an important limitation. 2. Further, the findings summarized here should be considered applicable only to students that
integrated math with PAs contained in the M4T kit. They cannot be assumed to generalize to other grades, academic subjects, or different types of classroombased PAs without further study. 3. Another limitation is that the activities were assessed only over a five-day period.
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Robbins (2020)

Roth (2019)

Saucedo-Molina (2018)

Sebire (2018)

Sebire (2019)

Seljebotn (2018)

Shannon (2018)

Siegrist (2018)

Silva (2018)

Smith (2019)

St Laurent (2019)

Taylor (2018)

Taylor (2018)

Telser (2018)

Trapasso (2018)

Tuominen (2018)

Vazou (2018)

TABLE 6: LIMITATIONS

FIGURES AND TABLES

NPM 8: PHYSICAL ACTIVITY – AGES 6 THROUGH 17 EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

LIMITATIONS

1. The limitations of the study were the small number of accelerometers available, limiting use to four school days. 2. Another limitation was the delivery of the
intervention and assessment of outcomes by classroom teachers and the lead researcher who were not blinded to the study condition.

1. Potential bias from researcher who implemented intervention and was observer/recorder, creating potential for bias. 2. Teachers were not able to complete
all observations, resulting in some missing data. 3. Sedentary time was not recorded and considered in this study. 4. Small sample size from limited geographic
area. 5. Teachers did not always adhere to intervention protocol.

1. No baseline/follow up. 2. Small sample size. 3. Dependence on observational data collection.

1. No control schools—only comparison from baseline measures. 2. Participation of teachers with follow-up intervention sessions was not always consistent—
some scheduling issues.

1. No control group.

1. 1. Increases in PA levels most likely resulted from a change to more clement weather by the end of the study. The experimental group, though, may have
accrued additional PA time because the intervention PA was not accounted for in the questionnaire. Future studies should include greater variation in training
modalities and program structure to enhance participant interest as well as more precise, objective measures of PA.

1. Although the randomized study design was optimal, a risk existed of indirect intervention dissemination to the control group through social networks among
these immigrant communities in a single small city, a phenomenon common to behavior-change interventions.

1. Parental consent required to participate and the difficulty in doing this may have excluded potential influence agents and may have differed from participants.
2. Intervention tested in only one school. 3. The intervention period was short (1 week), and impact may need more time.

1. The study design does not allow us to evaluate whether the changes in the study outcomes are the results of changes in the frequency of MVPA or the
intensity of the activities of the PA intervention.
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Vetter (2019)

Watson (2019)

Weatherson (2019)

Weaver (2018)

Weaver (2018)

White (2018)

Wieland (2018)

Van Woundenberg (2018)

Zhou (2018)
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AGE

INTERVENTION TYPE

Johnstone (2019)
Gutiérrez-Martínez (2018)
Frost (2018)
Morris (2019a)
St Laurent (2019)
Vazou (2018)
Chesham (2018)
Calvert (2018
Vetter (2019)
Calella (2019)
Goh (2019)
Beemer (2019)
Bartholomew (2018)
Morris (2019b)
Taylor (2018a)
Taylor (2018b)
Innerd (2019)
Weatherson (2019)
Hayek (2019)
Ee (2018)
Harris (2018)
Joyner (2019)
Kidokoro (2019)
Trepasso (2018)
Watson (2019)
Silva (2018)
Weaver (2018)
Cronholm (2018)
White (2018)
Hamilton (2020)
Zhou (2018)
Corepal (2019)
Palmer (2018)
Roth (2019)

Age 7
Age 9-11
Age 10-12
Age 8-9
Age 8-9
Age 9
Age 4-12
Age 6-11
Age 8
Age 8-9
Age 8-11
Age 8-13
Age 9-10
Age 9-10
Age 9-10
Age 9-10
Age 9-11
Age 9-12
Age 10
Age 10-11
Age 10-11
Age 11-12
Age 11-12
Age 7-9
Age 8-10
Age 11-13
Age 6-10
Age 6-16
Age 9
Age 10-11
Age 12
Age 12-14
Age 12
Age 12-14
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Physical education enhancements

Physically active classrooms

Active recess

SCHOOL-BASED AND YOUTH PROGRAMS

STUDY

TABLE 7: INTERVENTION TYPES AND EVIDENCE RATINGS

Emerging evidence
Emerging evidence
Emerging evidence
Mixed evidence
Mixed evidence
Moderate evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Mixed evidence
Mixed evidence
Mixed evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Mixed evidence
Mixed evidence

INDIVIDUAL EVIDENCE RATINGS

Emerging evidence

Emerging evidence

Emerging evidence

OVERALL EVIDENCE RATINGS

FIGURES AND TABLES

AGE
Age 9-10
Age 4-12
Age 6, 9
Age 8-9
Age 9-10
Age 11-13
Age 11-18
Age 12-13
Age 11-13
Age 7-10
Age 14-16
Age 11-12
Age 11-14
Age 11-14
Age 12-16
Age 13-15
Age 9-13
Age 7-10
Age 8-10
Age 10-13
Age 11-13
Age 12-13
Age 8-11
Age 12-17
Age 5
Age 6-9
Age 6-11
Age 9
Age 9-10
Age 9-10
Age 15-18
Age 5-6
Age 6-17
Age 7-12
Age 8-11
Age 8-13
Age 9-12
Age 10-14
Age 12-18

STUDY

Hyde (2020)
Bartelink (2019)
Weaver (2018)
Shannon (2018)
Seljebotn (2018
Kahan (2019)
Filho (2019)
Belton (2019)
Grasten (2019)
Duncan (2019)
Mathews (2018)
Siegrist (2018)
Harrington (2018)
Van Woundenberg (2018)
Isensee (2018)
Owen (2018)
Garde (2018)
Alhassan (2018)
Jago (2019)
Robbins (2020)
Carlin (2018)
Fröberg (2018)
Post (2019)
Pardo (2019)
Min (2019.11)
D’Egidio (2019)
Nader (2018)
Fetter (2018)
Khan (2019)
Larson (2018)
Saucedo-Molina (2018)
Adab (2018)
Atalla (2018)
Griffiths (2019)
Annesi (2019)
Pearce (2019)
Kattelmann (2019)
Robbins (2019)
Larsen (2018)
Multicomponent school-based obesity prevention

Extracurricular activities for physical activity

Homework or extra credit for physical education class
Self-regulation intervention
School-based family intervention
Social network/Peer influence in school

Comprehensive school physical activity programs

INTERVENTION TYPE
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Moderate evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Evidence against
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Mixed evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Mixed evidence
Moderate evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Mixed evidence
Mixed evidence
Mixed evidence
Mixed evidence
Mixed evidence
Mixed evidence
Mixed evidence
Mixed evidence

INDIVIDUAL EVIDENCE RATINGS

Emerging/Mixed evidence

Emerging evidence

Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence

Emerging evidence
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Smith (2019)
Meyer (2019)
Heath (2019)
Porter (2019)
Rauber (2018)
Guagliano (2019)
Remmert (2019)
Telser (2018)
Sebire (2019)
Sebire (2018)

COMMUNITY-BASED

Moss (2019)
Huang (2019)
Galy (2019)
Barr-Anderson (2018)
Tuominen (2018)
Brown (2018)
Rhodes (2019)
Hingle (2019)
Wieland (2018)

HOME-BASED

STUDY

Age 9
Age 3-15
Age 6-18
Age 6-17
Age 9-11
Age 9-12
Age 12-13
Age 15-17
Age 12-13
Age 12-13

Age 5-12
Age 10-11
Age 12-14
Age 12-17
Age 6
Age 6-9
Age 6-12
Age 9-12
Age 12-14

AGE

Social supports

Individual supports

Access to places for physical activity
Green space and parks

Electronic physical activity intervention
Family-based physical activity interventions

Screen time interventions for children

INTERVENTION TYPE
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Emerging evidence
Emerging evidence
Emerging evidence
Mixed evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence

Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Emerging evidence
Mixed evidence
Mixed evidence
Mixed evidence

INDIVIDUAL EVIDENCE RATINGS

Emerging evidence

Emerging evidence

Emerging evidence
Emerging evidence

Emerging evidence
Emerging/Mixed evidence

Emerging evidence

OVERALL EVIDENCE RATINGS
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APPENDICES
APPENDIX A
1 2 3 4 5 6 7

CENTERS FOR DISEASE CONTROL AND PREVENTION: EVIDENCE-BASED STRATEGIES TO INCREASE
PHYSICAL ACTIVITY
SETTING

INTERVENTION TYPE

APPROACHES AND ACTIVITIES

School and youth
programs

Comprehensive School Physical Activity
Programs use a combination of strategies to
increase physical activity before, during, and
after school. Components include 1) physical
education (PE), 2) physical activity during
school—recess and classroom physical
activity, 3) before- or after-school programs,
4) staff involvement, and 5) family and
community engagement. Schools can use
different multicomponent approaches to help
students get the recommended 60 minutes of
daily physical activity.1

• Physical education: PE is the foundation of a Comprehensive School
Physical Activity Program. It is a K–12 academic subject that provides
standards-based curricula to develop the knowledge and behaviors for
physical activity, physical fitness, and motor skills in students. Schools
can develop and carry out comprehensive PE policies for daily physical
activity. This will prepare students to be physically active at school
and beyond.2
• Opportunities to be active before, during, and after school: In
addition to supporting quality PE, schools can carry out recess and
classroom physical activity policies to ensure students are physically
active during the day.
– Recess is a regularly scheduled period in the school day for physical
activity and play that is monitored by trained staff or volunteers.
During recess, students are encouraged to be physically active and
engaged with their peers in activities of their choice, at all grade
levels, kindergarten through 12th grade.3
– Classroom physical activity is any physical activity done in the
classroom. It can take place at any time and occur in one or several
brief periods during the school day. It includes integrating physical
activity into academic instruction, as well as providing breaks from
instruction specifically designed for physical activity.4
– Physical activity before and after school might include physical
activity clubs, intramural programs, interscholastic sports, access to
team and individual sports, and physical activity in before- and afterschool programs.5
• Staff involvement: Staff involvement means school staff and outof-school time program leaders are physically active with students,
provide opportunities for students to be active, and engage in activities
in the school that support physical activity.6
• Family and community engagement: Family and community
engagement in physical activity means that parents, school staff, out-ofschool time providers, and community members are working together
to increase opportunities for physical activity before, during, and after
the school day to improve the learning, development, and health of
children and adolescents. School physical activity programs are more
successful when family and community members are involved.7

https://www.cdc.gov/healthyschools/physicalactivity/index.htm
https://www.cdc.gov/healthyschools/physicalactivity/physical-education.htm
3
https://www.cdc.gov/healthyschools/physicalactivity/recess.htm
4
https://www.cdc.gov/healthyschools/physicalactivity/classroom-pa.htm
5
https://www.cdc.gov/healthyschools/physicalactivity/pa-before-after.htm
6
https://www.cdc.gov/healthyschools/physicalactivity/staff-involvement.htm
7
https://www.cdc.gov/healthyschools/physicalactivity/family-community.htm
1
2
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CENTERS FOR DISEASE CONTROL AND PREVENTION: EVIDENCE-BASED STRATEGIES TO INCREASE
PHYSICAL ACTIVITY
SETTING

INTERVENTION TYPE

APPROACHES AND ACTIVITIES

Community-based

Activity-friendly routes to everyday
destinations is a strategy that improves the
design of communities by connecting routes
such as sidewalks, trails, bicycle lanes, and
public transit to destinations such as grocery
stores, schools, worksites, libraries, parks, or
health care facilities. This strategy makes it
safe and easy to walk, bicycle, or wheelchair
roll for people of all ages and abilities.
States, local governments, and community
organizations use different approaches to
carry out this strategy.8

• Complete streets policies: These policies support the routine
design and operation of streets and communities that are safe for all
pedestrians, regardless of age, ability, or transportation mode. Key
features found on Complete Streets include sidewalks, protected bike
lanes, special bus lanes, comfortable and accessible transit stops,
frequent crossing opportunities, median islands, accessible pedestrian
signals, and curb extensions.
• Comprehensive or master plans: A comprehensive plan, also called
the general plan or community master plan, is the official statement of
a local government establishing policies for its long-term development.
These documents can be created through a collaboration between
citizens, planners, and city leaders to include policies that guide
investments to improve residents’ health outcomes by increasing
physical activity opportunities.
• Zoning policies: These policies influence the design of communities
and the location of different land use types, such as commercial and
residential development. This can influence distances between the two
and, in turn, impact the feasibility for active travel. Policies outlined in
comprehensive or master plans often guide zoning codes and other land
development regulations.
• Safe routes: Safe Routes is a comprehensive approach to improve
safety and security for everyone walking, bicycling, and wheelchair
rolling. Safe Routes approaches, such as Safe Routes to School and
Safe Routes to Parks, include infrastructure improvements for better
traffic laws, safety education, and incentives to encourage walking and
bicycling to community destinations.

This strategy creates or enhances access to
places for physical activity and provides
information to encourage their use. Places
can include public parks and trails, fitness
and recreational facilities, schools and
universities, malls, senior centers, and
worksites. Information may involve training,
incentives, and teaching about healthy
behaviors. Worksites, school districts,
early childhood and education facilities,
organizations, and community coalitions
can improve access to safe places through
different approaches.9

• Shared-use agreements: These agreements allow public access to
existing facilities by defining terms and conditions for sharing the costs
and risks associated with expanding a property’s use. For example,
school districts may create shared-use agreements to allow after-hours
access to school facilities for community members to use.
• Workplace facilities and policies: Workplace facilities and polices
that are designed to improve health behaviors can help employees to
be more active. Worksites can encourage physical activity through a
variety of approaches to include management support, physical access
to facilities, policies, and social support programs.
• Parks and recreation centers: Community organizations and
locations can provide access to safe places to be physically active—
such as walking trails, indoor facilities, parks, and playgrounds—
away from busy streets. Health and fitness facilities provide indoor
opportunities to be physically active. These locations and facilities
can also provide options to make physical activity safer and more
comfortable for people with mobility limitations or chronic health
conditions.

8 9

https://www.cdc.gov/physicalactivity/activepeoplehealthynation/strategies-to-increase-physical-activity/activity-friendly-routes-toeveryday-destinations.html
9
https://www.cdc.gov/physicalactivity/activepeoplehealthynation/strategies-to-increase-physical-activity/access-to-places-for-physicalactivity.html
8
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CENTERS FOR DISEASE CONTROL AND PREVENTION: EVIDENCE-BASED STRATEGIES TO INCREASE
PHYSICAL ACTIVITY
SETTING

INTERVENTION TYPE

APPROACHES AND ACTIVITIES

Community-based

Prompts to encourage physical activity,
such as signs or reminders, inform and
motivate people to make an active choice
in specific environments. Communities and
institutions can use different approaches to
encourage physical activity in places such
as transit stations, worksites, universities,
shopping malls, airports, and walkable
community environments.10

• Point-of-decision signage: Point-of-decision prompts are motivational
signs or other prompts for physical activity, such as taking the stairs
instead of elevators or escalators. Signs can remind people about an
immediate opportunity to add activity to their day and can also provide
information about the health benefits of physical activity.

Individually-adapted health behavior
change strategies support individuals to
incorporate physical activity into their
daily routines by teaching behavioral skills
such as goal setting and problem-solving.
These individual supports are tailored
to a person’s individual interests and
needs. Worksites, health care, and fitness
organizations can carry out individual
supports through different approaches.11

• Peer and professional support: Professionals or trained peers can
offer counseling and guidance to youths, adults, and older adults to
help them achieve an active lifestyle.

Social supports are a strategy that provide
supportive social networks, friendships, and
actions that can help people start, maintain,
or increase physical activity. Social supports
include buddy systems for walking or other
activity groups. Individuals, organizations,
and communities can use different
approaches to create inclusive and accessible
groups and programs that help people of
all ages and abilities be physically active
together.12

• Walking or other activity groups: Walking or other activity groups
provide individuals with support and a shared experience of being
physically active. Strategies can include engaging community members
and partners, organizing resources, and recruiting leaders.

Community-wide campaigns promote
physical activity by combining a variety
of strategies, such as media coverage and
promotions, risk factor screening and
education, community events, and policy
and programmatic initiatives, such as
walking trails or social supports. These
campaigns are large-scale, high-visibility,
high-intensity, and sustainable. Communities
can bring multiple sectors together and
use tested communication techniques to
encourage physical activity with the different
approaches.13

• Events combined with multichannel messaging: Community
events such as walking groups at schools, worksites, and malls, along
with community health fairs that offer health risk appraisals can be
combined with support groups, physical activity counseling, and
multichannel messaging such as television, radio, newspaper columns
and inserts, and trailers in movie theaters to promote community-wide
physical activity campaigns.

• Wayfinding in walkable places: Wayfinding can enable people to
walk or use public transit with more confidence by reducing stress
associated with navigating unfamiliar environments. Wayfinding signs
placed at strategic points in walkable places can direct people to nearby
destinations, including parks, recreation facilities, and other attractions.

• Technology: Technology can provide individuals with virtual coaching
or guidance through text messaging, telephone, Internet, or computertailored mailings. Individuals can wear activity monitors that provide
them with immediate feedback combined with goalsetting and
coaching.

• Groups that support people with disabilities or chronic conditions:
These groups use approaches that are relevant and appropriate for
people with disabilities or those who have chronic health conditions so
they can participate in physical activity. Inclusion as a shared value of
program staff and agencies can help programs and facilities welcome
and accommodate everyone.

10 11 12 13

https://www.cdc.gov/physicalactivity/activepeoplehealthynation/strategies-to-increase-physical-activity/prompts-to-encouragephysical-activity.html
11
https://www.cdc.gov/physicalactivity/activepeoplehealthynation/strategies-to-increase-physical-activity/individual-supports.html
12
https://www.cdc.gov/physicalactivity/activepeoplehealthynation/strategies-to-increase-physical-activity/social-supports.html
13
https://www.cdc.gov/physicalactivity/activepeoplehealthynation/strategies-to-increase-physical-activity/community-wide-campaigns.
html
10
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SETTING

TARGET
AUDIENCE

INTERVENTION
TYPE

DESCRIPTION AND EXAMPLES

EVIDENCE
RATING

School-based

School-aged
children

Active recess

• Active, semi-structured, or structured recess is a break from
the school day typically before lunch that involves a variety of
planned, inclusive, and actively supervised games of activities.
Active recess engages all students in playground activities and
games.14
• These efforts are often multicomponent interventions that
include investments in playground and activity equipment,
painted markings on playgrounds, and training for teachers or
specialists to lead activities.
• There is strong evidence that active recess increases physical
activity for school-aged children (Erwin, 2014; HFRPSports4Kids; Howe, 2012; Janssen, 2013; Larson, 2014).

Scientifically
supported

Physically active
classrooms

• Physically active classrooms incorporate classroom energizers
or moving activities into academic lessons. Physically active
classroom efforts can be implemented within an existing
curriculum.15
• Physical activity breaks and active transitions may be part
of classroom-based physical activity programming which
complements PE and recess (Turner, 2017).
• There is strong evidence that active recess increases physical
activity for school-aged children (Erwin, 2014; HFRPSports4Kids; Howe, 2012; Janssen, 2013; Larson, 2014).

Scientifically
supported

Physical education
enhancements

• Efforts to expand or enhance school-based PE include
lengthening existing classes, adding new PE classes, increasing
physical activity during class, training teachers, and updating
PE16 curricula. Such efforts can be implemented via local school
policies or state government standards.
• As of 2016, most school PE classes do not meet the CDC
recommendation that students spend 50% of PE class time
engaged in moderate to vigorous physical activity (Hollis,
2016).
• There is strong evidence that enhancing school-based PE
increases physical activity and physical fitness among schoolaged children (Cawley, 2013; CG-Physical activity; Demetriou,
2012; Lonsdale, 2013; Sacchetti, 2013; Story, 2009).

Scientifically
supported
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SETTING

TARGET
AUDIENCE

INTERVENTION
TYPE

DESCRIPTION AND EXAMPLES

EVIDENCE
RATING

School-based

School-aged
children

Multicomponent
school-based
obesity prevention

• Multicomponent school-based obesity prevention interventions
involve educational, environmental, and behavioral activities,
and typically address both physical activity and nutrition
before, during, or after school. Multicomponent school-based
interventions typically include healthy living and nutrition
education classes, enhanced PE and increased physical activity
opportunities, school-wide promotion of healthy food options
and food environment improvements, capacity building
and professional support for teachers and staff, and family
education and support. Specific components vary by program
(Mozaffarian, 2012; Waters, 2011).17
• There is strong evidence that multicomponent school-based
obesity prevention programs increase physical activity
(Cochrane-Dobbins, 2013; Demetriou, 2012; Nixon, 2012)
and improve dietary habits (Cawley, 2011; Kropski, 2008; Van
Cauwenberghe, 2010). Additional evidence is needed to confirm
long-term effects.

Scientifically
supported

Homework or extra
credit for physical
education class

• Teachers assign homework or extra credit activities for PE or
health class that require students to be physically active outside
of school. Parents are often asked to sign off on the activities
completed to fulfill these homework assignments.18
• There is some evidence that assigning homework or extra
credit for PE class increases physical activity levels for school
children (Duncan, 2011; Gabbei, 2001; Smith, 2003). Assigning
homework or extra credit activities is generally considered to
be a low or no-cost approach to increasing students’ physical
activity that can be implemented by existing PE, health, or
classroom teachers (Baranowski, 1997; Mitchell, 2000).
However, additional evidence is needed to confirm effects.

Some evidence

Extracurricular
activities for
physical activity

• Extracurricular sports or after-school athletic activities provide
opportunities for children and adolescents to play soccer, tennis,
baseball, softball, volleyball, football, basketball, and various
other sports at beginner, intermediate, and competitive levels.
Activities are offered at differing skill levels to encourage
participation regardless of skill.19
• Before and after school programs can also include physical
activity components, such as dance, fitness breaks, or physically
active games, often as part of healthy out of school time
initiatives.
• There is some evidence that increasing access to extracurricular
sports, athletic activities, and active after school programs
increases children’s physical activity during leisure time,
especially when offered as part of a multi-component physical
activity promotion program (Ara, 2006; Barr-Anderson, 2014;
Beets, 2013; CDC PRC-YMCA afterschool; Cameron, 2005;
Lubans, 2008; Verstraete, 2007; Wolch, 2011). However,
additional evidence is needed to confirm effects.

Some evidence

17 18 19
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TARGET
AUDIENCE

INTERVENTION
TYPE

DESCRIPTION AND EXAMPLES

EVIDENCE
RATING

Preschool and
child care

Young children
5 and under

Nutrition
and physical
interventions

• Nutrition and physical activity interventions in preschool and
child care offer young children opportunities to eat healthy
foods and engage in physical activity throughout the day.20
• Nutrition interventions provide fruits, vegetables, and other
healthy foods as part of snacks, meals, taste-testing, and food
preparation, frequently with basic nutrition education.
• Physical activity interventions provide opportunities for
children to increase their physical activity, typically by training
teachers to incorporate physical activity into daily routines,
changing the physical environment, or offering more time for
physical activity.
• Government regulations and state and organizational policies
can support these interventions through guidelines for healthy
food consumption, physical activity, and screen time, and
support for playground improvements (Alhassan, 2019; AAPEarly care standards, 2012; O’Neill, 2017), with additional
support to help providers reach compliance (Benjamin Neelon,
2016).
• There is strong evidence that physical activity interventions
increase children’s activity levels (Finch, 2016; Gordon, 2013;
Hnatiuk, 2019; Kreichauf, 2012; Larson, 2011; Robinson, 2014;
Sisson, 2016; Ward, 2010).

Scientifically
supported

Home-based

Children
under 14

Screen time
interventions for
children

• Screen time interventions encourage children to spend time
away from TV and other stationary screen media (e.g.,
computers and video games); such interventions typically
do not address use of mobile screens (e.g., smartphones and
tablets). Screen time interventions teach self-management
skills to initiate or maintain behavior change using tracking and
monitoring, classroom-based education, counseling sessions,
and/or family-based or peer social support. Screen time
interventions can also include physical activity and/or healthy
diet components.21
• There is strong evidence that screen time interventions reduce
sedentary screen time among children under 14 (Biddle, 2014;
CG-Obesity; Marsh, 2014). Interventions that include nutrition
and physical activity components have also been shown to
increase physical activity and improve dietary habits and
weight-related outcomes for participating children (Biddle,
2014; CG-Obesity; Friedrich, 2014).

Scientifically
supported

20 21

https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/strategies/nutrition-and-physical-activityinterventions-in-preschool-child-care
21
https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/strategies/screen-time-interventions-forchildren
20
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TARGET
AUDIENCE

INTERVENTION
TYPE

DESCRIPTION AND EXAMPLES

EVIDENCE
RATING

Home-based

Families

Family-based
physical activity
interventions

• Family-based physical activity interventions attempt to change
behaviors using techniques that increase family members’
support for positive changes. Interventions typically include
educational sessions on health, goalsetting, problem-solving,
or family behavioral management, along with reinforcement
techniques (e.g., reward charts or role modeling) and physical
activities. Family-based interventions may also include
information about lifestyle changes such as increased healthy
eating or reduced screen time (CG-Physical activity).22
• There is some evidence that family-based physical activity
interventions modestly increase physical activity among
children, especially children aged 5 to 12 (CG-Physical activity;
Waters, 2011). Additional evidence is needed to confirm
effects and determine which intervention components are most
effective.

Some evidence

Communitybased

Children

Walking school
buses

• Walking school buses (WSBs) are an organized mode of active
transportation for students walking to school. WSBs have a
fixed route, with designated stops and pick up times when
children can join adult chaperones to walk to school. Walking
school bus programs can be implemented in neighborhoods of
various socio-economic status, and frequently are in urban and
suburban areas where many children live close enough to walk
to school (SRTS-Walking school bus).23
• There is strong evidence that WSBs increase instances of
walking to school (Davison, 2008; Jones, 2019; Smith, 2015;
Villa-Gonzalez, 2018) and physical activity for participating
students (Jones, 2019; Smith, 2015), although increases in
physical activity vary widely (Villa-Gonzalez, 2018). WSBs
can increase participants’ overall moderate to vigorous physical
activity levels (Smith, 2015) and help them continue to be
physically active as they get older (Sayers, 2012).

Scientifically
supported

22 23

https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/strategies/family-based-physical-activityinterventions
23
https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/strategies/walking-school-buses
22
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TARGET
AUDIENCE

INTERVENTION
TYPE

DESCRIPTION AND EXAMPLES

EVIDENCE
RATING

Communitybased

Children

Safe Routes to
Schools

• Safe Routes to Schools (SRTS) is a federally supported
program that promotes walking and biking to school through
education and incentives. The program also supports city
planning and legislative efforts to make walking and biking
safer and provides resources and activities to help communities
build sidewalks, bicycle paths, and other pedestrian-friendly
infrastructure (SRTSNP-101; SRTSNP).24
• There is strong evidence that SRTS increases the number of
students walking or biking to school (Boarnet, 2005; Chillon,
2011; Hoelscher, 2016; McDonald, 2014; McDonald, 2013;
NCSRTS, 2012; Orenstein, 2007; SRTSNP-Hubsmith, 2007;
Ragland, 2014; Stewart, 2014; Wendel, 2009). Improvements to
pedestrian or bicycle transportation systems and environmental
design interventions, which can be supported by SRTS, have
been shown to increase physical activity (CG-Physical activity).
SRTS is a suggested strategy to increase physical activity
among students (HPBD; US GAO-Siggerud, 2008; WIPANSchools). Active travel to school is associated with healthier
body composition, cardio fitness levels (Lubans, 2011), and
increases in moderate to vigorous physical activity (Bassett,
2013). SRTS has a small positive effect on active travel among
children (Chillon, 2011; Wendel, 2009).

Scientifically
supported

Children,
adolescents,
and adults

Places for physical
activity

• Enhancing access to places for physical activity involves
changes to local environments that create new opportunities
for physical activity or reduce the cost of existing opportunities
(e.g., creating walking trails, building exercise facilities, or
providing access to existing nearby facilities).25
• Increased access is typically achieved in a particular community
through a multi-component strategy that includes training or
education for participants (CG-Physical activity). Such efforts
are often implemented in low-income neighborhoods.26
• There is strong evidence that improving access to places for
physical activity increases physical activity and improves
physical fitness in urban, rural, and suburban areas (Umstattad
Meyer, 2016; Khan, 2009; CETRT; CG-Physical activity;
Cohen, 2012; TRB, 2005; Wolch, 2011).

Scientifically
supported

Complete streets
and streetscape
design initiatives

• Streetscape design improvements enable pedestrians,
bicyclists, transit riders, and motorists to share and use the
street, accommodating the needs of all users. Improvements
to streetscape design can include increased street lighting,
enhanced street landscaping and street furniture, increased
sidewalk coverage and connectivity of pedestrian walkways,
bicycling infrastructure, street crossing safety features, and
traffic calming measures.27
• There is strong evidence that streetscape design improvements,
often implemented via Complete Street initiatives, increase
physical activity, particularly as part of a multi-component land
use approach (Brownson, 2006; CETRT; CG-Physical activity).

Scientifically
supported

24 25 26 27

https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/strategies/safe-routes-to-schools
https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/strategies/places-for-physical-activity
26
The Guide to Community Preventive Services (The Community Guide). Physical activity.
27
https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/strategies/complete-streets-streetscapedesign-initiatives
24
25
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TARGET
AUDIENCE

INTERVENTION
TYPE

DESCRIPTION AND EXAMPLES

EVIDENCE
RATING

Communitybased

Children,
adolescents,
and adults

Green space and
parks

• Communities can increase green space and parks by creating
new parks or open spaces, renovating or enhancing underused recreation areas, or rehabilitating vacant lots, abandoned
infrastructure, or brownfields.28
• There is some evidence that increasing green space and parks
increases physical activity (Mozaffarian, 2012; Bassett, 2013;
Blanck, 2012; Cohen, 2019; Ding, 2011; Hunter, 2015; Kondo,
2018; Slater, 2016a), especially among children and adolescents
(Almanza, 2012; Cohen, 2006; Wolch, 2011). Additional
evidence is needed to confirm effects (Kondo, 2018).

Some evidence

Community-wide
physical activity
campaigns

• Community-wide physical activity campaigns involve many
community sectors, including highly visible, broad-based,
multi-component strategies (e.g., social support, risk factor
screening or health education) and may address cardiovascular
disease risk factors (CG-Physical Activity).29
• There is some evidence that community-wide physical
activity campaigns increase physical activity among children
(CG-Physical activity; Economos, 2007), increase walking
in intervention communities (Baker, 2015), and may reduce
sedentary time among adults (Heredia, 2017). However,
additional evidence is needed to determine the effects of such
campaigns, especially at the population level.

Some evidence

Mass media
campaigns

• Mass media campaigns can provide physical activity messages
Insufficient
to large and broad audiences using television, social media,
evidence
radio, billboards, and newspapers and other print media.30 These
campaigns aim to increase knowledge, influence attitudes and
beliefs, and change behavior (CG-Physical activity).
• There is insufficient evidence to determine whether mass media
campaigns promoting physical activity increase physical activity
and improve physical fitness (CG-Physical activity, Baker,
2015). Available evidence suggests that mass media campaigns
may raise awareness and increase motivation to prevent weight
gain (Mozaffarian, 2012; Wammes, 2007. However, additional
evidence is necessary to determine effects.

28 29 30

https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/strategies/green-space-parks
https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/strategies/community-wide-physicalactivity-campaigns
30
https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/strategies/mass-media-campaigns-forphysical-activity
28
29
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SELECT GREY LITERATURE RESOURCES
• Association of Maternal and Child Health Programs (AMCHP) Innovation Station Best
Practices Search for NPM 8:31
PRACTICE

STATE

PRIMARY INTEREST

CATEGORY

The Empower Program

Arizona

Nutrition & Physical Activity

Best

Health Equity Zones

Rhode Island

Health Inequity/Disparities

Promising

Urban Lotus Project: Trauma-Informed Yoga for Youth

Nevada

Nutrition & Physical Activity

Promising

Adolescent Centered Environmental Assessment Process

Michigan

Access to Health Care

Emerging

Alaska Childhood Understanding Behaviors Survey (CUBS)

Alaska

Child Health

Emerging

La Vida Sana, La Vida Feliz

Illinois

Overweight/Obesity

Promising

Georgia Shape

Georgia

Overweight/Obesity

Emerging

Rapid Adolescent Prevention Screening (RAAPS)

Michigan

Health Screening

Promising

Workforce & Leadership Development

Emerging

Individual + Policy, Systems and Environmental Approaches California
Technical Assistance

• The Physical Activity Guidelines for Americans, 2nd edition, issued by the U.S. Department
of Health and Human Services, recommend that children and adolescents ages 6 through
17 years do 60 minutes (1 hour) or more of moderate-to-vigorous physical activity (MVPA)
daily.32
• World Health Organization’s global recommendations on physical activity for health—
children and youth 5-17 years old—focus on improving cardiovascular and muscular fitness,
bone health, and cardiovascular and metabolic health biomarkers through the accumulation of
at least 60 minutes of MVPA daily.33
• The American Heart Association’s physical activity recommendations for children are a
good guide on how much exercise kids need each day.34
• Caring for Kids physical activity recommendations for children with specific chronic
health conditions.35

• American Public Health Association’s policy statements on promoting public health through
physical activity and supporting the updated National Physical Activity Plan, a roadmap
to identify policies, practices, and initiatives that will increase population levels of physical
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activity to the national U.S. standards.36
• SHAPE America’s guidance documents and physical activity position statements (e.g.,
comprehensive school physical activity programs helping all students achieve 60 minutes
of physical activity each day; before and after-school physical activity and intramural sport
programs).37
• SHAPE America’s national physical education standards and grade-level outcomes for
K-12 physical education define what a student should know and be able to do as a result of a
highly effective physical education program.38
• National Association of Sport and Physical Education position statement that all children
birth to age five should engage in daily physical activity that promotes health-related fitness
and movement skills.39
• Safe Routes policies to encourage physical activity with guidance on developing a
comprehensive, integrated policy aimed at promoting lifelong physical activity among children,
adolescents, and school staff.40
• A systematic literature review and analysis by Parrish et al. (2020) comparing and assessing
physical activity guidelines for children and adolescents.41
• Parents can learn more about physical activity levels for their child with the Move Your WaySM
Factsheet for Parents.42

https://www.apha.org/policies-and-advocacy/public-health-policy-statements/policy-database/2018/01/18/supporting-the-updatednational-physical-activity-plan
37
https://www.shapeamerica.org/advocacy/positionstatements/pa/?hkey=205f5d8e-98b2-4cc4-9018-c203549b4714
38
https://www.shapeamerica.org/standards/pe/
39
https://www.co.shasta.ca.us/docs/libraries/hhsa-docs/communitypartners/NASPE
40
https://www.saferoutespartnership.org/sites/default/files/pdf/FHRTL_Physical_Activity.pdf
41
Parrish, A., Tremblay, M.S., Carson, S. et al. Comparing and assessing physical activity guidelines for children and adolescents: a
systematic literature review and analysis. International Journal of Behavioral Nutrition and Physical Activity. 2020 July;17(16).
https://doi.org/10.1186/s12966-020-0914-2
42
https://health.gov/sites/default/files/2019-11/PAG_MYW_Kids_FS.pdf
36
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