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ABSTRACT

Introduction Physical activity can prevent a wide
range of diseases, including highly prevalent conditions
such as heart disease, diabetes and associated
cardiometabolic disorders. Numerous guidelines for

the prescription of physical activity and exercise

to promote general health and prevent disease are
released each year, but the quality of these guidelines is
currently unknown. This systematic review and critical
appraisal of physical activity and exercise guidelines
aims to summarise the current status and quality of
these guidelines to provide suggestions to improve the
development of future guidelines in this area.

Methods and analysis We will conduct a systematic
review of guidelines in Ovid MEDLINE(R) and Epub Ahead
of Print, In-Process & Other Non-Indexed Citations, and
Daily, Ovid EMBASE, Ovid Cochrane Central Register of
Controlled Trials, Ovid Cochrane Database of Systematic
Reviews and Scopus databases published from
database 2000 through 23 October 2019, written in
English for the use of physical activity and exercise for
the prevention of cardiometabolic disease and related
risk factors in otherwise healthy individuals. We will
also search the grey literature for additional eligible
documents. We will use the Appraisal of Guidelines for
Research and Evaluation Il tool to assess the quality of
eligible recommendations from all included guidelines,
as well as perform exploratory analyses on guideline
development variables.

Ethics and dissemination As a protocol for the

review and critical appraisal of published documents,
no potential ethical considerations are discussed. The
protocol will guide the development of the review, which
will be disseminated to relevant journals for publication.
PROSPERO registration number CRD42019126364

INTRODUCTION

Statement of purpose

Despite widespread recommendations for
the use of physical activity as a preventive
health measure, the quality of guidelines for
physical activity and exercise prescription in
the general public is currently unknown.
Previously published reviews of guidelines

Strengths and limitations of this study

» A systematic search of the published literature using
relevant key terms will be conducted in addition to a
search of the grey literature.

» Each item will be independently screened by two
authors, and if included, will undergo independent
quality appraisal by two authors.

» Both Appraisal of Guidelines for Research and
Evaluation Il and Institute of Medicine criteria will be
used to assess each included document.

» Additional sensitivity analyses will report on any ef-
fects of guideline attributes, such as region of origin
and development methodology used, on quality.

» Limitations include the fact that other physical ac-
tivity guidance documents intended for the preven-
tion of cancer, osteoporosis, falls/injuries and other
risks were excluded from the scope of the present
review, and that the grey literature search is primar-
ily composed of professional societies within North
America, specifically the USA.

for physical activity in specific clinical
populations such as patients with osteopo-
rosis' > and schizophrenia® reported a high
variability in the quality of guidelines. Of
specific concern were lack of specificity for
the implementation of recommendations
and lack of adequate stakeholder involve-
ment throughout the guideline develop-
ment process. However, to our knowledge,
there are no systematic critical appraisals of
physical activity guidelines written for the
general healthy population, including all
age and demographic groups. The develop-
ment of such an appraisal within a specific
field of guidance, such as physical activity
and exercise, provides an overview of the
currently available guidance while serving
as a platform for the development of more
rigorous and transparent processes of guide-
line development and identifying areas in
need of improvement.
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Description of the condition

Heart disease, diabetes and ischaemic stroke are among
the top ten leading causes of death worldwide, with partic-
ularly high rates of death occurring in middle-income and
high-income countries.” In the USA, these three condi-
tions caused more than 877000 deaths over the course
of a recent year.4 These conditions are often accompa-
nied by a set of comorbid disorders and cardiometabolic
risk factors, including obesity, hypertension and dyslipid-
emia, and their incidence and prevalence continue to rise
around the globe.’

Description of the intervention

Physical activity is the use of bodily movement produced
by the contraction of skeletal muscles and resulting in
energy expenditure. Physical activity is a general term that
includes spontaneous and informal forms of movement
such as those required for daily living, whereas exercise
often refers to a subtype of physical activity that is struc-
tured and purposeful.’® For the purposes of this review,
the term ‘physical activity” will be used to describe inter-
ventions aiming to increase energy expenditure through
bodily movement, whether planned or informal.

According to the U.S. Centers for Disease Control and
Prevention, sufficient amounts of physical activity could
prevent as many as 1 in every 10 premature deaths and
save up to US$117billion in annual healthcare costs.” In
addition to its major role in preventing cardiovascular
disease, diabetes and 13 types of cancer, physical activity
bestows benefits across the lifespan, improving aerobic
fitness, bone health and academic performance in chil-
dren; preventing overweight and obesity and improving
mental health in adults; and preventing injury and cogni-
tive decline and promoting late-life independence in
older adults.”"

Physical activity is also a cost-effective behaviour for
the prevention of chronic disease.'" A 2016 study using
medical expenditure data from over 26000 adults in the
USA with and without cardiovascular disease showed
that physical activity was associated with lower health-
care expenditures regardless of cardiovascular disease
or risk factors, with ‘optimal’ levels of physical activity
(over 30 min of moderate to vigorous exercise, five times
per week) creating an average savings of US$2500 in
healthcare costs annually.'® Optimal levels of physical
activity were also associated with significantly lower rates
of healthcare resource utilisation, including emergency
department visits, outpatient visits, and prescription use.
An earlier survey of 8000 older adults found that phys-
ical inactivity, overweight and obesity were associated with
nearly one-quarter (23%) of healthcare plan costs."”

In addition to its reported health benefits, physical
activity is a conservative and non-invasive intervention
that can be implemented and tailored to the specific
needs and abilities of individuals across their lifespan.
This is demonstrated in the assessment of a person’s
health, needs and abilities when designing a phys-
ical activity programme, including considerations and

contraindications for special populations such as children,
the elderly, and individuals with pre-existing conditions.
The performance of such a needs and safety assessment is
a key focus of commonly used personal training certifica-
tions in the USA."*'°

The use of general recommendations for physical
activity to promote health have existed since as early as
3000 BC."” In their modern form, guidelines for the use
of physical activity in the promotion of general health
and the prevention of disease have existed since at least
1996."® Physical activity guidelines contain recommenda-
tions to inform healthcare professionals and the general
population about optimal modalities, frequency, dura-
tion, and intensity of physical activity and exercise in
order to prevent deleterious health outcomes.

How the intervention might work

Physical activity leads to a number of physiological adap-
tations in the body that decrease the risk of cardiomet-
abolic disease. In this regard, the beneficial effects of
physical activity and exercise include improved body
composition and decreased visceral adiposity; improved
lipoprotein profiles, insulin sensitivity and endothelial
function; and reductions in resting blood pressure, resting
heart rate and systemic inflammation.'! More specifically,
aerobic types of physical activity which require a sustained
increase in heart rate are associated with beneficial adap-
tations including increased stroke volume and cardiac
output, reduced resting heart rate, increased mitochon-
drial and capillary density, and improved body composi-
tion through reductions in fat mass.'"" Anaerobic types
of activity such as resistance training lead to reductions in
resting blood pressure via decreased peripheral vascular
resistance as well as increases in insulin sensitivity and
improvements in body composition and resting meta-
bolic rate by promoting the accretion of metabolically
active lean tissue.'? 2!

Physical activity guidelines inform the public and
providers on the optimal modality, frequency, duration
and intensity of exercise for general health and disease
prevention, as well as communicate the expected health
outcomes related to physical activity. In this way, physical
activity guidelines have the potential to improve physical
activity behaviours, leading to improved health outcomes.
However, in order for a guideline to have adequate
uptake and utilisation, it is important that it is developed
with adequate rigour, contains recommendations that are
clearly articulated and provides information or tools for
practical implementation.

OBJECTIVES

This review aims to answer the following question: what
is the quality of guidelines written for the use of exercise
and physical activity to promote health and reduce the
risk of cardiometabolic disease in the general population,
including adults and the elderly, children and adoles-
cents, and pregnant women?
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METHODS AND ANALYSIS

Types of documents

We will only include guidance documents that contain
recommendations such as guidelines, consensus state-
ments and position statements written in English and
published by a professional organisation, society, non-
profit or governmental organisation, or ad hoc task force
or working group comprising professionals in the field.
Documents published by for-profit entities such as busi-
nesses will be excluded.

Types of populations
Guidance documents written for use in the healthy
general population or for the primary prevention of the
following cardiometabolic conditions will be included:
» Heart disease.

Hypertension.

Dyslipidemia.

Stroke.

Diabetes mellitus and dysglycemia.
Physical activity guidelines written for the management
or prevention of overweight and obesity separate from
the management or secondary prevention of the afore-
mentioned related cardiometabolic disorders will also
be included. Guidelines written for the use of physical
activity in the management or secondary prevention of
other disease will not be included. For the purposes of
this review, the general population includes children/
youth, adults, pregnant women and the elderly. Addi-
tional sensitivity analyses will be performed to report on
any differences in quality or clarity between recommen-
dations targeted towards these subpopulations.

vVvyyvyy

Types of interventions

Any recommendation which is identified from an
eligible guidance document and which involves the use
of physical activity or exercise including aerobic, muscle-
strengthening/resistance-training, balance or flexibility
training, or unstructured play will be considered. Physical
activity and exercise interventions of any duration, inten-
sity, modality or programme length will be considered
eligible for analysis.

Types of outcome assessments

The primary outcomes of this review will be to report
on the overall quality of included physical activity and
exercise guidelines for primary or secondary prevention
of cardiometabolic disease, obesity, and overweight as
assessed using the Appraisal of Guidelines for Research
and Evaluation (AGREE) II tool.”> The AGREE II tool was
developed as a way to assess the methodological quality
of guidelines in a common and transparent manner. It
includes six domains which allow the reader to assess a
guideline’s scope and purpose, stakeholder involvement,
rigour of development, clarity of presentation, applica-
bility and editorial independence. Analysis of guidelines
using the AGREE II tool allows for the identification
of areas in which an individual guideline, guideline

developer, or field of guidance excels or requires improve-
ment. The AGREE II tool has been used to critically
appraise the quality of guidelines for physical activity and
exercise in clinical populations as well as the quality of
nutritional guidelines.' ?**

In addition, each extracted recommendation will
be assessed to determine the clarity of recommenda-
tion. Recommendations will be assigned a score of 0—4
by two independent reviewers based on the amount of
information provided for the practical application of
the recommendation by end-users. Sensitivity analyses
will be performed to determine whether the quality of
guidelines as assessed by the AGREE II tool is affected by
a number of variables, such as year of publication, adher-
ence to guideline development methodology and region
of origin.

Search methods for identification of studies

We will conduct a search of the literature in two stages
to capture guidelines in peer-reviewed and grey domains.
Literature search results will be presented in a Preferred
Reporting Items in Systematic reviews and Meta-Analyses
(PRISMA) flowchart.

Electronic searches

A comprehensive search of several databases from 2000
to 23 October 2019, in the English language will be
conducted. The databases to be searched include Ovid
MEDLINE(R) and Epub Ahead of Print, In-Process &
Other Non-Indexed Citations, and Daily, Ovid EMBASE,
Ovid Cochrane Central Register of Controlled Trials,
Ovid Cochrane Database of Systematic Reviews and
Scopus. The search strategy was designed and will be
conducted by an experienced librarian with input from
the study’s principle investigator. Controlled vocabulary
supplemented with keywords will be used to search for
physical activity guidelines. The detailed strategy will be
presented in the final manuscript. General terms that
were used to guide the development of the search strategy
are presented in table 1.

Table 1 General terms compiled to guide development of
search strategy

Section Terms

Terms “physical activity,” OR “exercise” OR “physical
related to fitness” OR “aerobic exercise,” OR “resistance
activity training,” OR “strength training” OR “balance”

OR “flexibility”
MeSH terms “physical fitness” OR “cardiorespiratory

related to fitness” OR “glucose metabolism disorders’
outcomes of OR “metabolic syndrome” OR “obesity” OR

interest “heart diseases” or “vascular diseases” OR
“mortality” OR “child” OR “adult, aged”

Terms of “guideline*” OR “position stand”

article type
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Other resources

Second, we will search the Web for guidelines produced
by a predefined list of federal agencies, professional
societies and organisations related to physical fitness,
activity, exercise and sports medicine in order to capture
internally published guidelines. A list of all institutions
included in the manual Web search can be found in
online supplementary appendix A. The official web site
of each organisation will be studied in order to locate
published guidance documents eligible for appraisal.

DATA COLLECTION AND ANALYSIS

Selection of studies

Literature identified in the searches will undergo an inde-
pendent dual review screening process. Two reviewers
(MS, MHM, YF-Y, RLM) will independently and in dupli-
cate screen each title and abstract to determine whether
the article meets eligibility for full-text screening. To be
deemed eligible for inclusion, titles and abstracts must
be guideline or guidance documents written in English
guidelines for the use of physical activity and/or exer-
cise in the general public (apparently healthy individuals
of all demographics, including children, elderly, and
adults, including pregnant women) for general health,
the primary prevention of cardiometabolic disease (heart
attack, stroke, diabetes, as well as prevention of CVD risk
factors (eg hypertension, dyslipidemia)), or the preven-
tion or management of overweight and obesity. Titles
and abstracts identified as eligible by at least one reviewer
will be included for full-text screening. Full texts will be
reviewed in the same fashion by two reviewers using stan-
dardised eligibility criteria. In the case of disagreement,
the article will be reviewed by a third reviewer to reach
consensus. Results will be presented using the PRISMA
flowchart (online supplementary appendix B).*

Data extraction and management

All authors will complete online training for the AGREE
II tool. A standardised and pilot-tested data extraction
form (online supplementary appendix C) will be used
to collect information on (1) name of organisation(s);
(2) publication date; (3) region of origin; (4) guideline
development method (eg Grading of Recommendations
Assessment, Development and Evaluation (GRADE) or
other); (5) whether a systematic review was used to inform
recommendations; (6) whether the use of patient repre-
sentation is reported; (7) number of total recommenda-
tions; (8) number of recommendations related to aerobic
activity, resistance/muscle- and/or bone-strengthening
activity, balance/flexibility or unstructured play; (9) the
clarity of recommendations within each of these modal-
ities and (10) number of recommendations targeted to
specific age groups or populations, and to whom (adults;
children/adolescents; older adults; pregnant/post-
partum women). Two reviewers will independently extract
relevant information from eligible full-text guidelines.

Unit of analysis

The primary unit of analysis will be individual eligible
guidance documents which include one or more
recommendations for the use of aerobic, bone- or
muscle-strengthening, flexibility or balance training, or
unstructured play for the promotion of general health
or for the primary prevention of cardiometabolic disease
and related risk factors as described previously. The
average of two reviewers’ AGREE II scores within each
domain will be used to analyse the quality of individual
guidelines and to compare them to one another based on
extracted guideline characteristics such as region or year
of publication.

Assessment of agreement

We will evaluate agreement between the two reviewers on
the six domains of the AGREE II tool using appropriate
statistical measures.

Additional analysis

In addition, we will conduct sensitivity analyses to deter-

mine if overall guideline quality score as assessed with

the AGREE II tool is affected by the following known
variables:

» Year of publication.

» Country/region of publishing body.

» Type of developing institution.

- Governmental agency/public institution.
- Professional society/organisation.

- Other non-profit.

- Ad hoc/independent working group.

» Adherence to a formal guideline development meth-
odology (eg, GRADE).

» Adherence to the National Academy of Sciences,
Engineering, & Medicine’s standards for developing
trustworthy clinical practice guidelines.*

We hypothesise that eligible documents with the
following attributes will achieve higher AGREE II scores:
» Adherence to the National Academy of Sciences,

Engineering, & Medicine’s standards for developing
trustworthy clinical practice guidelines.

» Later year of publication.

For guidance documents with multiple recommen-
dations, we will also assess each individual recommen-
dation’s clarity of presentation by determining whether
the recommendations had sufficient specificity to allow
end-users to replicate and implement the recommended
action. For an individual recommendation to achieve
a high rating, it needs to describe the recommended
frequency (eg three times a week), duration (eg total
minutes per session or week) and intensity (eg vigorous
vs moderate) of the activity, as well as give specific exam-
ples of the modality within the text of the document. We
hypothesise that recommendations for aerobic activity
will be rated as having higher clarity of presentation than
recommendations for bone- or muscle-strengthening,
balance and flexibility, or unstructured play.
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Patient and public involvement
Patients will not be involved in the development of this
review.

DISCUSSION

Given its numerous reported health benefits, potential to
create cost savings and reduce resource utilisation, and
applicability as a preventive health intervention to almost
every individual, physical activity is an important topic for
evidence-based health guidelines. Healthcare providers,
fitness practitioners and the general public represent a
vastand diverse group of potential stakeholders, including
end-users, of such guidelines. Evidence-based guidelines
that provide recommendations for the comparative effec-
tiveness of optimal dosages and modalities of physical
activity for the general population are therefore needed
and highly valuable; however, the level of quality and
rigour within these currently available guidelines has not
been studied.

To our knowledge, there are no published quality
appraisals of guidelines for the use of physical activity in
the general public, including all age and demographic
groups. A limited number of published appraisals of phys-
ical activity guidance in clinical populations, however,
offers some insight to the quality and consistency of guide-
lines relating to physical activity. A 2011 review found that
out of 12 recommendations for the use of physical activity
to reduce the risk of developing cardiovascular disease in
patients with schizophrenia, only one met the reviewers’
quality standards. Noted issues included lack of a formal
structure for rating the quality of evidence, lack of involve-
ment of key stakeholders and low specificity of the recom-
mendations themselves. A 2016 review of guidelines for
physical activity in individuals with osteoporosis found
that out of the 19 guidelines studied, only four (21%)
were deemed high-quality, meaning that the guideline
obtained a score of at least 60% on at least five of the six
quality domains. Identified issues included lack of clinical
applicability, problems with conflict of interest disclosure,
and lack of specificity in terms of activity dosage, progres-
sion and contraindications.'

A cursory review of physical activity guidelines devel-
oped for the general public suggests that while many of
these guidelines are based on a systematic review of the
evidence and use a formal grading system, the role of
patient (end-user) perspectives in the guideline develop-
ment process is not immediately clear.”” *® Furthermore,
some recommendations are left unspecific or ambiguous,
making the communication and implementation of these
recommendations difficult. Reliable and valid instru-
ments such as the AGREE II tool exist to guide the crit-
ical appraise of the quality of published guidelines.”> A
critical appraisal of these guidelines using the AGREE II
criteria will allow us to summarise the strengths and short-
comings of currently available guidelines and provide
suggestions for future research. Analyses within this study
will inform recommendations and future directions for

the development and dissemination of physical activity,
fitness and exercise-related guidelines that meet stan-
dards for quality and rigour. As such, the study will iden-
tify critical opportunities for organisations, researchers
and practitioners in the field to begin to fill these gaps
and continue to move the field further in the direction of
evidence-based practice.
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