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Background
UK Physical activity guidelines

The first UK physical activity guidelines were produced in 1996 following the 1994 Ascot
Meeting of UK and international experts, who agreed recommendations for adults (1, 2).
These recommendations were then extended to include new recommendations for children
and young people in 1998 (3). These recommendations included suggestions about the
frequency, intensity and time of aerobic physical activity needed for each age group but also
included the first recommendation for muscle strengthening, flexibility and bone health for
children and young people only. In 2004 the English Chief Medical Officer formally endorsed
these recommendations and thus began a continuing relationship with their production and
dissemination that has continued to today. At the same time Scotland and Wales had adopted
similar guidelines and following the publication of the 2008 USA physical activity guidelines
(4), the UK CMOs harmonised and produced the current physical activity guidelines, published
in 2011 (5). These included, for the first time, recommendations for Under 5s and for all age
groups, sedentary behaviour (6).

Benefits of physical activity for children and young people

Physical activity is associated with better physiological, psychological and psychosocial health
among children and young people (7, 8). Global and UK specific evidence has shown that boys
are more active than girls at all ages and that physical activity levels decline from mid-
childhood and into adolescence (9-11). There is also some evidence to suggest that physical
activity tracks from childhood into adulthood (12). As such, ensuring that all children are as
active as possible throughout childhood is important for population health. This evidence-
based review informed the UK specific physical activity guidelines, which will serve as the
reference point for national estimates of the proportion of children and young people
meeting national guidelines.

The key aim of this working paper is to present potential recommendations for changes to
the existing 2011 UK CMO physical activity guidelines (13). The working papers present the
findings of each Expert Working Group (EWG) in relation to their area. The document answers
a set of questions about potential changes to current physical activity guidelines, by expert
scrutiny of the most up to date scientific reviews, and other international guidelines.



Outline of CMO Process

This work was conducted in three phases (summarised in Figure 1). Phase One (now
complete) saw the construction of each EWG, selection of international experts, formal
purposive systematic reviews of the existing and new evidence, a website for a national
consultation on the current UK CMO guidelines and their implementation, and production of
working group papers. All Chairs and Expert Panel members completed a statement of their
declarations of interest.

In Phase Two, draft working papers were developed (this being one of the six papers). The
draft papers were circulated to participants attending two Scientific Consensus Meetings
(SCM) in Edinburgh and London, during June and July of 2018, respectively. This document
has been revised in two ways: i) to reflect the feedback received from both consensus
meetings; ii) in response to the updated evidence base. As a result, the phrasing of the two
physical activity guidelines for children and young people have been altered.

Phase Three will include a second national consultation on the draft physical activity
recommendations, and a final round of review and revision. EWGs will then produce a final
technical report for the UK CMOs with final recommendations for new physical activity
guidelines. If the CMOs sign off the suggested recommendations, then the CMO Guidelines
Writing Group will support the production of a final CMO Physical Activity Guidelines Report.
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Figure 1 UK Physical activity guidelines review process



Methods for CMO Physical Activity Guidelines Update

Based on the experience of updating guidelines in 2011, as well as resources and time it was
deemed impractical to undertake a full review of the primary literature. It was agreed by the
EWG Chairs that to identify a set of key review documents to be the primary sources of
evidence underpinning the UK review work.

The process to update the 2011 CMO physical activity guidelines drew upon three types of
evidence (detailed below): (A) recent published evidence reviews used to construct or update
international physical activity guidelines; (B) the most recent pooled analyses, meta-analyses
and systematic reviews from prospective and RCT research published since the most recent
reviews used to update international guidelines; and (C) any additional relevant papers
identified by each EWG. In addition, comments and suggestions about the current 2011 CMO
physical activity recommendations were identified for each EWG from the first National
Consultation.

Each EWG adopted the same principle, namely, to identify whether there was any new
evidence to suggest a change to the existing 2011 guidelines based on the GRADE-
ADOLOPMENT process (14). Using the GRADE-ADOLOPMENT process, the most recent
international physical activity guidelines for children and young people were identified, these
were from the Netherlands. Together with the existing 2011 UK guidelines, this formed the
starting point of the review.

The current UK physical activity guidelines were constructed as advice to the general
population about the recommended frequency, intensity, time and types of physical activity
required to prevent major chronic disease and to maintain health. In the UK, the diseases
refer specifically to mortality, years of life lost, and disease burden (coronary heart disease,
stroke, heart failure, diabetes mellitus type 2, chronic obstructive pulmonary disease (COPD),
breast cancer, colorectal cancer, lung cancer, osteoarthritis, dementia and cognitive decline,
and depression and depressive symptoms). The guidelines also focus on preventing
premature (or all-cause) mortality and fractures, disabilities in the elderly, injuries and, in
children, attention deficit hyperactivity disorder (ADHD) symptoms. Four risk factors were
also included (systolic blood pressure, LDL cholesterol, body weight (BMI Z-score in children),
and insulin sensitivity), which have a causal relationship with these chronic diseases. For the
children and young people expert review, muscle strength, cardiorespiratory fitness, bone
health, cognitive functioning and academic performance were included as key health
indicators for this age group.

The specific steps that were followed to address items A-C that were highlighted above are
described in detail below.

A. Identifying recent national evidence reviews used to construct or update physical activity
guidelines

We used Google and targeted public health bodies (i.e. National Centre for Health and Clinical
Excellence, Centre for Disease Control) to search for evidence reviews of physical activity that
had been used to construct national physical activity guidelines and recommendations
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(published since 2010). We also contacted international experts who had authored recent
national guidelines to identify further examples of relevant reviews from Australia, Canada
and the Netherlands (7, 15, 16). National evidence reviews for the construction of children’s
physical activity guidelines were found for 15 European countries and four other worldwide
countries. Twelve of these evidence reviews were eligible for inclusion based on publication
date (7, 15-25).

B. Identifying the most recent pooled analyses, meta-analyses and systematic reviews from
prospective and RCT research to answer the specific questions posed?

We undertook purposive searches to identify relevant literature on the relationship between
physical activity and health outcomes. Our searches primarily focused on review-level
evidence for longitudinal cohort studies examining the relationship between physical activity
and health outcomes. Systematic reviews and meta-analyses were also examined for
randomised controlled trials to identify what types and volume of physical activity were used
in effectiveness studies. We searched PubMed using a tailored set of broad MeSH terms
(Medical Subject Headings) to capture the most current studies published, relevant to the
needs of each EWG. For example, “resistance training”, “muscle”, “bone’, “balance” AND
“physical activity” AND “adults”. Full search terms are presented in Table 1.

Table 1. Search Terms for Children & Young People

Mortality

Morbidity

Health Outcomes
Coronary Heart Disease
Cardiovascular Disease
Stroke

Heart Failure

Diabetes

Chronic Obstructive Pulmonary Disease
Osteoarthritis
Sarcopenia

Strength

Function

Anxiety

Brain

Behaviour

Academic Performance
Fractures

Accidents

Falls

Disability

Injury

Cancer

Colorectal Cancer

Breast Cancer
Lung Cancer
Prostate Cancer
Mental Health
Dementia
Cognitive
Depression
Quality Of Life
Happiness

Sleep

Attention Deficit Hyperactivity
Disorder

Blood Pressure
Hypertension
Cholesterol
Obesity

Insulin Sensitivity
Body Weight
Body Composition
Fat Mass
Adiposity
Aerobic

Balance

Strength

Physical Activity
Exercise
Sedentary
Behaviour
Fitness

Muscle

Bone

Balance

Sitting

Screen Time

Children
Young People
Adolescents

English

Review

Meta Analysis
Individual Patient
Data




The terms of the searches and their dates reflected the most recent international evidence
reviews searches. For example, the Netherlands searches were truncated at 1 October 2016,
so searches include all publications from January 1st, 2016 (in case of delayed archiving) to
1st January 2018. EWGs synthesised the effectiveness of the evidence across their health
outcomes using this process.

A total of 42 publications were identified via the PubMed search. Studies were excluded if
they were outside of the date range, included ‘at risk’ populations or focussed solely on
sedentary behaviour. The central review team research associate removed duplicates and
assessed the eligibility of the studies against the key questions outlined below and via this
process a total of 14 publications were eligible for inclusion (26-39).

C. Identifying any additional relevant papers by each EWG.

We also asked each EWG to identify any relevant outcomes and primary papers from their
own sources and networks. EWGs identified the most relevant and up to date high quality
reviews from these sources and summarised the effectiveness of the evidence across their
health outcomes.



Key questions

There were seven specific questions that the EWG were asked to consider in relation to
children and young people. These questions arose from the national consultation and the
previous update of the UK guidelines in 2011. For each of these questions, a summary
statement of the expert response and a commentary of the evidence that underpinned that
response is outlined below.

Question 1: Does the scientific evidence continue to support the current PA guidelines for the
children and young people population?

Statement 1: The current evidence broadly supports the guideline of at least 60 minutes of
moderate-to-vigorous physical activity (see questions 2 and 3 below).

Commentary 1: The current guideline is consistent with the guidelines from the Netherlands
(16) that we were following as part of the GRADE-ADOLOPMENT process (14). We found no
high-quality evidence published since the reviews used for the Netherlands guideline which
would suggest a different threshold in relation to either the number of minutes per day or
the intensity of physical activity. The second part of the 2011 UK guideline states that
“Vigorous intensity activities, including those that strengthen muscle and bone should be
incorporated at least three days per week”. While there are studies that support the
promotion of vigorous activity for bone health (40-45), we could not find high quality evidence
to support the three times per week guideline.

Question 2: Based on the current evidence what, if any, modifications to the current physical
activity guidelines should be considered? Please make recommendations on any
modifications to the stated characteristics of how physical activity can be undertaken and
accumulated for optimal prevention of chronic disease?

Statement 2: We recommend that the current guideline is modified to “Children and young
people (5-18 years of age) should engage in moderate-to-vigorous intensity physical activity
for an average of 60 minutes per day across the week”. We recommend that the second
guideline is changed to encourage activities that strengthen muscle and bone but the specific
number of days per week is modified.

Commentary 2: The current evidence base does not support a specific threshold of 60
minutes moderate-to-vigorous intensity physical activity every day per se. Current studies
(40, 46) have broadly used an average of 60 minutes per day to assess the benefits of physical
activity on health outcomes. As such, we are unable to assess whether a 60-minute threshold
per day confers health benefits. Current literature suggests that greater benefits occur with a
greater volume of physical activity (i.e. more is better), particularly for less active people, but
there is no strong evidence to support a change in the guideline. In terms of muscle and bone,
while there are clear benefits for vigorous physical activity for bone health (40), the 2011



guideline does not provide guidance on the duration of muscle strength and bone, just the
frequency (three times per week) (13). This lack of specificity means that it is not possible to
assess compliance against the guideline and as such, interpretation of the guideline can be
confusing. The EWG group felt that a broader message to encourage a variety of activities
across the week, which included activities to strengthen muscle and bone would be helpful
and we have therefore suggested a modification to the guidelines (see recommendation 2).

Question 3: Please comment specifically on the available evidence related to the
accumulation of physical activity in multiple short periods and its distribution throughout the
week.

Statement 3: The current evidence suggests that the overall volume of physical activity as
opposed to specific bout duration is important for children and young people’s health with
daily physical activity preferable.

Commentary 3: There was no strong evidence for specific bouts of moderate-to-vigorous
intensity physical activity, either in terms of number or duration of bouts per day, undertaken
by children and young people. In contrast, a recent analysis of nearly 30,000 children suggests
that time spent in physical activity with increasing intensity was favourably associated with
cardiometabolic risk markers in youth irrespective of bout-duration. Furthermore, a recent
paper showed that children rarely accumulated physical activity in long bouts, also showing
that the total time in moderate-to-vigorous intensity physical activity, rather than time spent
in specific bouts, was important for health outcomes (47) (48).

Question 4: Is there any evidence to suggest (with regards physical activity and its effects on
health outcomes) that the age cut-offs for the children and young peoples, and adults’ group
should be modified or an additional age category for 16-18-year olds should be considered?

Statement 4: There is no strong evidence to support an age cut-off for the transition to the
adult guidelines.

Commentary 4: It is known that growth and maturation continue for some people into their
early twenties with physiological changes not necessarily synchronised with chronological age
(49). This is particularly the case for late-maturing males who may not reach full adult stature
until their early twenties. It has been suggested that adolescence could range between 10
and 24 years of age (50). However, there is no robust evidence to either confirm or refute the
use of age 18 years as a threshold for physical activity guidelines in children and young people,
which is used globally for physical activity guidelines (15, 17, 25, 51, 52). Therefore, to be
consistent with current and international guidelines we propose that the current threshold
remains at 18 years, but the messaging around the guidance should recognise the transition
from childhood to adulthood and focus on ensuring the maximum level of physical activity for
as long as possible.



Question 5: Is there any evidence to suggest other health or related areas should be
considered in the physical activity guidelines?

Statement 5: We found some evidence that: a) the movement quality of physical activity (i.e.
how proficient children and young people are at performing specific movements and skills
which, is sometimes referred to as a component of physical literacy) may be important for
children and young people; b) physical activity may aid cognitive development and academic
achievement; c) evidence for the relationship between physical activity and mental health is
accumulating but there are still substantial gaps in the evidence base; and d) while there is
review level evidence that High-Intensity Interval Training (HIIT) for children can have positive
impacts on children and young people’s cardio-respiratory fitness and body composition,
there are a number of inconsistencies in the literature in terms of the duration, frequency
and intensity of the sessions (53). These inconsistencies, in terms of how HIIT can best be
operationalised for children and young people, means that it is currently premature to
recommend a specific form of HIIT for children and young people.

Commentary 5: A summary of the evidence in relation to the four issues raised in statement
5 is presented below.

a) In children and young people, there is evidence that physical activity is positively associated
with increased proficiency in motor/movement skills (which is sometimes referred to as a
component of physical literacy), and that this relationship is reciprocal (27). Physical activity
performed at moderate and vigorous intensities is most likely to confer the greatest benefits
on movement proficiency, and there is no evidence of harm in this area. Indeed, diversity of
movements can enhance bone and muscle strength, and decrease injury, which is one of the
primary cited reasons for decreasing early specialisation in sport. Moreover, exposure to
different types of activities is implicated with higher perceptions of competence, which are
also associated with higher physical activity levels (54). Physical education is likely to play a
key role in the development of movement skills and supporting the promotion of high quality
physical education provision is important for the development of children’s skills and
confidence to be physically active. However, there is insufficient evidence to specify the
intensity or amount required to accrue such benefits, nor for specifying movements that
contribute to fitness improvements. The current evidence, does, however, suggest that
developing a broader, more diverse range of movement skills, and inherently the variety in
the types of physical activity in which children and young people engage in, is likely to be
beneficial, but more high-quality evidence in this area is required (27, 55).

b) There is some evidence that physical activity may aid cognitive development and academic
achievement. The evidence is inconclusive for cognitive development and overall academic
achievement, but there is strong evidence that physical activity has beneficial effects on
performance in mathematics (56-58). We therefore conclude that, based on the current

10



evidence, physical activity is important for mathematics performance and may provide
benefits for broader academic achievement and cognition, but more research in these areas
is warranted.

c) A recent systematic review of prospective cohort studies reported a protective effect of
self-reported physical activity for depression (59). Other review level evidence indicates that
there is a lack of high quality evidence on the link between physical activity and other aspects
of mental health in children and young people, with a particular gap in relation to the different
types and intensities of physical activity (often phrased as the differences between the
guantity and quality of physical activity) (60-64). This research gap means that it is not
possible to recommend specific types (duration, frequency and duration) of physical activity
to improve mental health, but overall the evidence suggests potential benefits of physical
activity for several mental health outcomes.

d) There is evidence that HIIT can provide physiological benefits to children but differences in
HIIT protocols, definitions, and study designs make assessing the overall evidence-base
challenging (53, 65-67). Based on the current, albeit limited, literature there is no evidence
that HIIT is harmful for children and young people. In some ways, HIIT may be directly aligned
with children’s natural movement patterns (68) that are often typified by short bursts of
playful, intense physical activity interspersed by rest. Some authors have suggested that HIIT
could be considered a more effective and time-efficient intervention for improving blood
pressure and cardio-respiratory fitness levels in obese youth in comparison to other types of
exercise (66), but the implications for this kind of intervention in real-world settings is unclear.
It is also important to highlight that the 2009 Cochrane review on school-based physical
activity interventions (69) reported challenges to exercise adherence for vigorous-intensity
physical activity interventions in adolescents. As such, it is currently too early to make any
specific statements in relation to HIIT in children and young people, as more work, particularly
from high quality randomised controlled trials with standardised HIIT definitions, is needed
to inform implementation strategies.

Question 6: If the evidence points to a revision of the current guidelines, are the advantages
of making such a change likely to outweigh the disadvantages (for example confusion
amongst healthcare practitioners still relatively unfamiliar with the 2011 Guidelines)?

Statement 6: Although we have considered issues surrounding the potential for confusion
and attempted to keep the guidelines as close to the original as possible, we think that some
small changes to the physical activity guidelines would help to provide clearer messages to
the public, policy makers, health professionals and aid in researchers’ understanding and
interpretation.

Question 7: What are the data limitations and implications for surveillance for this age group?
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In conducting this update of the UK physical activity guidelines, we have outlined several
limitations in relation to the current national data that are available to inform surveillance.
These are outlined below:

A.

There is a shortage of large-scale prospective data. While national data from
representative surveys such as the Health Survey for England and the Scottish Health
Survey can provide insight into secular change it cannot provide detail on the within
person change which is important for assessing associations with health outcomes.
Several other countries (e.g. USA) have nationally representative surveys that include
objective assessments of physical activity for children and young people and it would
be helpful to have comparable UK data. As such, large scale, prospective studies and
nationally representative surveys with objective assessments of the physical activity
of children and young people with information on health outcomes and/or the ability
to link to routine data should be prioritised.

Changes to population-level physical activity measurement protocols preclude long-
term comparisons and make interpretation of secular trends difficult. It would be
preferable to collect objective accelerometer data in nationally representative
samples with data stored and shared in both raw and processed formats. For
processed data, clear protocols for cut-points (where applicable), sampling frequency,
placement, make and model of accelerometer, epoch length, and single vs. multiple
axes would be developed to facilitate comparisons with other national and
international datasets. Use of raw data would facilitate subsequent reprocessing as
new methods become available.

Considering the potential importance of maturation status that is outlined above, it
would be helpful to have more information on participants’ biological age in national
survey and large cohort studies.

More information on physical activity settings (i.e. mode, duration, and timing across
the week) is needed to identify when there may be opportunities for public health
interventions.

Current surveillance data provides limited opportunities to assess important proximal
health outcomes such as mental health and academic attainment. Further information
on proximal health outcomes would be helpful for identifying the potential of more
immediate benefits of physical activity. These proximal outcomes are likely to be
particularly relevant to facilitate behaviour change for young people.

12



Limitations of findings

The review has been based on a GRADE-ADOLOPMENT process using the 2011 UK
guidelines and the recent Netherlands guidelines. As such, we have not reviewed all
original underpinning research and we have not been able to triangulate or repeat the
original methods used.

All reviews were limited to studies published in English and it may mean that key
information published in other languages is missing.

This review has focussed on the physical activity guidelines for children and young
people. A separate review is focussing on the sedentary behaviour guidelines. In the
overall guidelines the evidence from the two groups will need to be combined to
provide physical activity and sedentary behaviour guidelines for children and young
people.

This review has not assessed the benefits or recommendations for physical activity for
children with disabilities. There is a need for specific and focussed piece of work by
experts in this field to complement the current document.
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Draft recommendations

Recommendation 1: The UK physical activity guidelines for children and young people should
be revised to highlight that children and young people should engage in moderate-to-vigorous
intensity physical activity daily and that physical activity can be accumulated sporadically or
in bouts across the day and week with an average of 60 minutes of moderate-to-vigorous
physical activity per day.

Supporting evidence: Evidence is based on the review of systematic reviews and cohort
studies and reflects current uncertainties in the literature that are discussed in response to
guestions 1-3 above.

Revised recommendation: Children and young people (5-18 years of age) should engage in
moderate-to-vigorous intensity physical activity for an average of 60 minutes per day across
the week. (This activity can include all forms of activity such as physical education, active
travel, activity after-school school, play and sports).

Recommendation 2: The UK physical activity guidelines for children and young people should
build on the current recommendation to include muscle strength and bone activities, by
integrating a variety of different activities to develop and enhance movement skills.

Supporting evidence: The Netherlands recommendation incorporates “Do activities that
strengthen your muscles and bones at least three times a week” and “the more, the better”
(16). We found no evidence to contradict these guidelines. However, as noted above in
response to question 5a, there is some evidence that engaging in a variety of different types
of physical activity will enhance movement quality. Although the evidence-base needs to be
more robust to prescribe specific recommendations, there is no evidence of harm. Therefore,
encouraging children and young people to engage in a variety of different activities, which
develop a range of movement skills and strengthen muscle and bone, is likely to be beneficial
for children’s overall life-long physical activity levels.

Revised recommendation: Children and young people (5-18 years of age) should engage in a
variety of types and intensities of physical activity to develop movement skills, muscular
fitness, and bone strength across the week.
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Research recommendations

We have identified nine key evidence gaps that need to be addressed, along with proposed
research recommendations (Table 2).

Table 2: Current evidence gaps and research recommendations for children and young people

Evidence gap

Research recommendation

1) There is a lack of nationally
representative physical activity
data which uses objective
measurements of physical
activity for children and young
people

1) Include objective measurements of physical activity for children and
young people into nationally representative surveys. The ability to link
new surveys to routine data (e.g. health and education) would be
particularly advantageous.

2) There is a lack of information
on the benefits of meeting the
60 minutes moderate-to-
vigorous intensity physical
activity guideline every day vs.
an average per day.

2) Longitudinal studies that examine the impact of meeting the national
guidelines on each day vs. on average are needed in relation to all major
health outcomes for children and young people.

3) There is a lack of evidence
about the benefits of light-
intensity physical activity among
children and young people

3) Work is needed to examine the impact of light-intensity physical
activity on health outcomes in children and young people using
contemporary analysis approaches. Specific information on the impact of
displacing sedentary or moderate-to-vigorous intensity physical activity
time with light-intensity physical activity on a number of health outcomes
is needed.

4) There is a lack of evidence on
the dose-response relationship
between physical activity and
health outcomes.

4) Research is needed to examine the health benefits of higher- and
lower-intensity physical activity in children and young people at different
developmental stages. This will necessitate rigorously controlled
experimental studies in which the dose of physical activity is externally
managed and confounding variables are controlled.

5) There is a lack of high quality
evidence on the effect of
physical activity on cognitive
development and academic
attainment.

5) Well-controlled randomised controlled trials and high quality
prospective data are needed to assess the impact of physical activity on
cognitive development and academic attainment.

6) There is a lack of high quality
evidence on the association
between physical activity and
mental health in children.

6) Well-controlled randomised controlled trials and high quality
prospective data are needed to assess the impact of physical activity on
mental health-related outcomes in children and young people, with
additional information specifically warranted on the benefits of different
types (including quality) and the quantity of physical activity. Ideally,
these studies would be sufficiently data rich to control for potential
confounders which may mask or amplify important effects.

7) There is a lack of evidence to
identify the optimal age
threshold for the adult physical
activity guidelines, or indeed the
age for the transition from the
early years to children and
young people.

7) Research is needed to examine whether there should be a fixed
transition between the children and young people’s and adults’ physical
activity guidelines and, if so, what the age threshold should be.
Specifically, work that considers the merits of a transition between the
different age recommendations and the implications of later or earlier
maturation on fixed or transition thresholds is specifically needed.

Similarly, more evidence is needed on how to manage the transition from
the early years guidelines to the children and young people thresholds.
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8) There is a lack of information
on the benefits of different
strategies to improve motor
competence and the effects of
those strategies on physical
activity levels across childhood.

8) There is a need for randomised controlled trials to assess the impact of
different types of skill development programmes on fundamental
movement skills and motor competency. There is also a need to examine
whether increasing these skills has long-term impacts on physical activity
levels.

9) There is a lack of high quality
evidence in relation to the
benefits of High-Intensity
Interval Training (HIIT) for
children and young people.

9) High quality randomised controlled trials, with standard definitions of
HIIT. These should include evaluation of the acceptability and
sustainability of HIIT-type exercise to identify feasibility of implementing
and identify best practice principles for children and young people.
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Next steps

A second national consultation on the draft physical activity recommendations will be
undertaken. This report will then be reviewed and edited where appropriate. A final technical
report will then be produced for the UK CMOs with final recommendations for new physical
activity guidelines. If the CMOs sign off the suggested recommendations, then the CMO
Guidelines Writing Group will support the production of a final CMO Physical Activity
Guidelines Report.
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