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Foreword by the Chief Medical Officers

Professor Dame Sally C Davies Dr Frank Atherton
Chief Medical Officer, England Chief Medical Officer/Medical Director NHS Wales

.-/(u.u—j/u{ x,ﬁ %"‘4 CZQLL” &

Dr Michael McBride Dr Catherine Calderwood
Chief Medical Officer, Northern Ireland Chief Medical Officer, Scotland

In 2010, we were among the first Nations in the world to set out the evidence for how
much and what kinds of physical activity we need to do to keep ourselves healthy.

Since then, the evidence has become more compelling and the message is clear:

"If physical activity were a drug, we would refer to it as a miracle cure, due to the
great many illnesses it can prevent and help treat.”

Physical activity is not just a health issue. It brings people together to enjoy shared
activities and contributes to building strong communities whilst supporting the economy to
grow.

These physical activity guidelines update the 2011 guidelines across all age groups. We
have also drawn on new evidence to develop additional guidance on being active during
pregnancy and after giving birth, and for disabled adults.
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We want as many people as possible to make use of these guidelines to work towards and
achieve the recommended activity levels. With that in mind, we have developed updated
infographics to help bring these guidelines to life and make them easy for everyone to use.

Being active every day provides a foundation for a healthier and happier life. The
recommendations we made in 2011 on muscle strength have not achieved the recognition
we believe they merit. We therefore want to underline the importance of regular strength
and balance activities: being strong makes all movement easier and increases our ability
to perform normal daily tasks.

We want this report to be a catalyst for change in our attitudes to physical activity. Our
environment can make it difficult to be healthy and our health is being damaged by
inactivity. But the good news is that even small changes can make a big difference over
time, such as using the stairs for a couple of floors rather than taking the lift or getting off
the bus a stop early and walking the rest of the way.

You always feel better for being active. We want as many people as possible to protect
their future health and start their journey to a healthier life now.

September 2019
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Executive Summary

This report presents an update to the 2011 physical activity guidelines issued by the four
Chief Medical Officers (CMOs) of England, Scotland, Wales and Northern Ireland. The UK
CMOs draw upon global evidence to present guidelines for different age groups, covering
the volume, duration, frequency and type of physical activity required across the life course
to achieve health benefits.

Since 2011, the evidence to support the health benefits of regular physical activity for all
groups has become more compelling. In children and young people, regular physical
activity is associated with improved learning and attainment, better mental health and
cardiovascular fitness, also contributing to healthy weight status. In adults, there is strong
evidence to demonstrate the protective effect on physical activity on a range of many
chronic conditions including coronary heart disease, obesity and type 2 diabetes, mental
health problems and social isolation. Regular physical activity can deliver cost savings for
the health and care system and has wider social benefits for individuals and communities.
These include increased productivity in the workplace, and active travel can reduce
congestion and reduce air pollution.

Our understanding of the relationship between physical activity and health has grown. In
general, the more time spent being physically active, the greater the health benefits.
However, we now know that even relatively small increases in physical activity can
contribute to improved health and quality of life. As such, although we recommend that all
individuals work towards achieving these guidelines, they are not absolute thresholds and
we recognise the benefits that can be achieved at levels both above and below the
thresholds.

This report emphasises the importance of regular activity for people of all ages, and for the
first time presents additional guidance on being active during pregnancy, and after giving
birth, and for disabled adults. These new guidelines are broadly consistent with previous
ones, while also introducing some new elements and allowing for more flexibility in
achieving the recommended levels of physical activity for each age group.

This report underlines the importance of all age groups participating in a range of different
activities. Considering the importance of strength for physical function, particularly later in
life, we did not feel the 2011 recommendations on strengthening activities were given the
merit they deserve. In childhood, strengthening activities help to develop muscle strength
and build healthy bones, while in adults and older adults they help to maintain strength and
delay the natural decline in muscle mass and bone density which occurs from around 50
years of age. The new guidelines reinforce the importance of these types of activities for
all age groups and highlight the additional benefit of balance and flexibility exercises for
older adults.
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The report also highlights the risks of inactivity and sedentary behaviour for health. There
have been notable developments in the evidence base for the health effects of sedentary
time in adults, with research suggesting sitting time is associated with all-cause and
cardiovascular mortality, and cancer risk and survivorship. Similar effects are seen in
children where sedentary behaviour is associated with cardiovascular fitness and obesity.
In all groups, the relationships of sedentary behaviour and health occur independently of
moderate-to-vigorous physical activity (MVPA) for some health outcomes. Prolonged
sitting is harmful, even in people who achieve the recommended levels of MVPA. Despite
this, the evidence does not currently support including a specific time limit or minimum
threshold of sedentary time within these guidelines.

This report recognises an emerging evidence base for the health benefits of performing
very vigorous intensity activity performed in short bouts interspersed with periods of rest or
recovery (high intensity interval exercise, HIIT). The available evidence demonstrates that
high intensity interval exercise has clinically meaningful effects on fitness, body weight and
insulin resistance, and can be as or more effective than MVPA. This option has therefore
been incorporated into the recommendation for adults.

These new guidelines allow greater flexibility for how and when children and young people
can achieve the recommended levels of physical activity across the week. Contrary to
2011, the current evidence does not support a specific minimum daily threshold of 60
minutes of MVPA for health benefits, and instead recommends an average number of 60
daily minutes to be achieved across the week.

Evidence now demonstrates that there is no minimum amount of physical activity required
to achieve some health benefits. The previous requirement for a 10-minute bout of activity
is no longer valid and is no longer included. However, specific targets - such as aiming to
do at least 10 minutes at a time - can be effective as a behavioural goal for people starting
from low levels of activity

We present the new guidelines following a life course approach with a separate chapter for
the age groups covered in the report: Under-5s, Children and Young people (5-18 years),
Adults (19-64 years), and Older Adults (65+). Each chapter includes an introduction, sets
out the guidelines for that age group, summarises the evidence to support the new
guidelines, and outlines any changes made since 2011.

We hope these guidelines will be read by health professionals, policy makers and others
working to promote physical activity, sport, exercise and active travel. The guidelines are
designed to aid health professionals and others to provide individuals and communities
with information on the type and amount of physical activity that they should undertake to
improve their health.
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Summary of Guidelines by age group

Under-5s

Infants (less than 1 year):
e Infants should be physically active several times every day in a variety of ways,
including interactive floor-based activity, e.g. crawling.

e Forinfants not yet mobile, this includes at least 30 minutes of tummy time spread
throughout the day while awake (and other movements such as reaching and
grasping, pushing and pulling themselves independently, or rolling over); more is
better.

NB: Tummy time may be unfamiliar to babies at first, but can be increased gradually,
starting from a minute or two at a time, as the baby becomes used to it. Babies should not
sleep on their tummies.

Toddlers (1-2 years):

e Toddlers should spend at least 180 minutes (3 hours) per day in a variety of physical
activities at any intensity, including active and outdoor play, spread throughout the
day; more is better.

Pre-schoolers (3-4 years):

e Pre-schoolers should spend at least 180 minutes (3 hours) per day in a variety of
physical activities spread throughout the day, including active and outdoor play. More
is better; the 180 minutes should include at least 60 minutes of moderate-to-vigorous
intensity physical activity.

Children and Young People (5 to 18 years)

e Children and young people should engage in moderate-to-vigorous intensity physical
activity for an average of at least 60 minutes per day across the week. This can
include all forms of activity such as physical education, active travel, after-school
activities, play and sports.

e Children and young people should engage in a variety of types and intensities of
physical activity across the week to develop movement skills, muscular fitness, and
bone strength.

e Children and young people should aim to minimise the amount of time spent being
sedentary, and when physically possible should break up long periods of not moving
with at least light physical activity.
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Adults (19 to 64 years)

For good physical and mental health, adults should aim to be physically active every
day. Any activity is better than none, and more is better still.

Adults should do activities to develop or maintain strength in the major muscle groups.
These could include heavy gardening, carrying heavy shopping, or resistance
exercise. Muscle strengthening activities should be done on at least two days a week,
but any strengthening activity is better than none.

Each week, adults should accumulate at least 150 minutes (2 1/2 hours) of moderate
intensity activity (such as brisk walking or cycling); or 75 minutes of vigorous intensity
activity (such as running); or even shorter durations of very vigorous intensity activity
(such as sprinting or stair climbing); or a combination of moderate, vigorous and very
vigorous intensity activity.

Adults should aim to minimise the amount of time spent being sedentary, and when
physically possible should break up long periods of inactivity with at least light physical
activity.

Older Adults (65 years and over)

Older adults should participate in daily physical activity to gain health benefits,
including maintenance of good physical and mental health, wellbeing, and social
functioning. Some physical activity is better than none: even light activity brings some
health benefits compared to being sedentary, while more daily physical activity
provides greater health and social benefits.

Older adults should maintain or improve their physical function by undertaking
activities aimed at improving or maintaining muscle strength, balance and flexibility on
at least two days a week. These could be combined with sessions involving moderate
aerobic activity or could be additional sessions aimed specifically at these components
of fitness.

Each week older adults should aim to accumulate 150 minutes (two and a half hours)
of moderate intensity aerobic activity, building up gradually from current levels. Those
who are already regularly active can achieve these benefits through 75 minutes of
vigorous intensity activity, or a combination of moderate and vigorous activity, to
achieve greater benefits. Weight-bearing activities which create an impact through the
body help to maintain bone health.

Older adults should break up prolonged periods of being sedentary with light activity
when physically possible, or at least with standing, as this has distinct health benefits
for older people.

10
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Despite the widely reported benefits of physical activity, most adults and many children
across the UK are insufficiently active to meet the full set of recommendations. We want
this report to act as a catalyst for a change in our attitudes to physical activity.

These guidelines present a UK-wide consensus on the amount and type of physical
activity that is needed to benefit health across the life course. The guidelines have been
updated using the best available evidence and reflect what we know now about the
relationship between physical activity and health. The guidelines apply across the
population, irrespective of gender, age or socio-economic status. We know there are clear
health inequalities in relation to physical inactivity and therefore interventions to promote
physical activity must consider this.

We want as many people as possible to make use of these guidelines to work towards and
achieve the recommended activity levels. With that in mind, we have developed the
updated infographics included in this report to help bring the guidelines to life and make
them easy for everyone to use. We hope these guidelines help all individuals to become
more active. The good news is that even small changes can make a big difference over
time. As we say in these guidelines: some is good, more is better.

1"
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Introduction

What is the aim of this report?

This report is a UK-wide document presenting the UK Chief Medical Officers’ (CMO) new
Physical Activity Guidelines for different age groups, covering the volume, duration,
frequency and type of physical activity required across the life course to achieve general
health benefits. The guidelines present thresholds for the achievement of optimal health
benefits at the recommended levels of physical activity in terms of strength, moderate and
vigorous physical activity, and balance activities.

Who is this report for?

The main intended audience for this report is professionals, practitioners and policymakers
from a wide range of organisations concerned with formulating and implementing policies
and programmes that promote physical activity, sport, exercise and active travel to achieve
health gains. These groups will want to adapt the messages and recommendations in this
report to suit the specific needs and interests of those they are working with and the
context they are working in.

A UK Communications Working Group is being established to provide advice on
approaches to communicating these messages and recommendations to the wider public,
and on disseminating the guidelines to a wide range of stakeholders.

Principles

Physical activity for good health and wellbeing

Regular physical activity provides a range of physical and mental health benefits. These
include reducing the risk of disease, managing existing conditions, and developing and
maintaining physical and mental function.

The UK CMOs' guidelines provide recommendations on the frequency, intensity, duration
and types of physical activity at different life stages, from early to later years. Benefits are
accrued over time, but it is never too late to gain health benefits from taking up physical
activity.

12
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Moderate or strong evidence for health benefit
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Figure 1: Cumulative health benefits of physical activity across ages. Adapted from

(1)

Some is good, more is better

Although we recommend that all individuals work towards achieving these guidelines,
there are no absolute thresholds: benefits are achieved at levels both below and above the
guidelines.

In general, the more time spent being physically active, the greater the health benefits.
However, the gains are especially significant for those currently doing the lowest levels of
activity (fewer than 30 minutes per week), as the improvements in health per additional
minute of physical activity will be proportionately greater.

13
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_AREA OF HIGHEST IMPACT

Health benefits

I I I I I |
Sedentary 100 200 300 400 500 600

Weekly physical activity (min)
Figure 2: Dose-response curve of physical activity and health benefits. Adapted
from (2)

There is no minimum amount of physical activity required to achieve some health benefits.
Specific targets below the recommended levels — such as aiming to do at least 10 minutes
at a time — can be effective as a behavioural goal for people starting from low levels of
activity (3) (including disabled adults and those with long-term conditions), and as a step
on the journey towards meeting the recommended levels set out in the UK CMOs'
guidelines. Small bouts (i.e. of fewer than 10 minutes) accumulated over the day and week
will also provide benefits (4).

It is recommended that people are active every day. Spreading activity across the day or
week can help make the guidelines achievable within daily living; for example, walking,
wheeling or cycling for daily travel is often the easiest way to get physically active.

Health benefits of different types of physical activity

Physical activity is defined as any bodily movement produced by skeletal muscles that
requires energy expenditure. It takes many forms, occurs in many settings, and has many
purposes (e.g. daily activity, active recreation, and sport).

Health-enhancing physical activity includes multiple types of activity: cardiovascular;
muscle and bone strengthening; and balance training.

Cardiovascular activity

Cardiovascular activity, sometimes called aerobic activity, increases breathing rate and
makes the heart and muscles work harder. It can be of low, moderate or vigorous intensity
and is relative to an individual’s fitness. Therefore, what could be light intensity for a young

14
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person (who is very fit and active) could be moderate or vigorous intensity for an older
adult or a younger individual who is inactive and unfit.

Although activity of any intensity provides health benefits, greater intensity provides more
benefit for the same amount of time. Activities need to be of at least moderate-to-vigorous
intensity to achieve the full breadth of health benefits.

Intensity of exercise

As the intensity increases, heart rate, respiratory rate and energy consumption also increase further

Light Moderate Vigorous Very vigorous
Cleaning, carrying Walking, cycling, Playing football, Sprinting up hills, weight

out rubbish, yoga shopping dancing, swimming exercises, press ups

Figure 3: Types of physical activity and their intensities with examples of everyday
activities and exercises - adapted from Netherlands Physical Activity Guidelines
2017 & Ainsworth et al 2017 (5)

Moderate and vigorous activity can be differentiated by the ‘talk test’: being able to talk but
not sing indicates moderate intensity activity, while having difficulty talking without pausing
is a sign of vigorous activity.

Very vigorous physical activities performed in short bursts interspersed with rest or lower
intensity activity breaks, sometimes referred to as High Intensity Interval Training (HITT),
have been shown to bring health benefits (6). Data on HIIT is still emerging, but evidence
so far suggests benefits for a range of physiological health outcomes. Further work is
needed to identify an optimal amount and form of HIIT to recommend, but overall there are
clear benefits from these types of activity.

15
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Muscle and bone strengthening and balance training activities

Muscle strength, bone health and the ability to balance underpin physical function,
particularly later in life. Each attribute contributes independently to overall health and
functional ability, and in combination they provide lifelong benefits.

Muscle and bone strength play a critical role in ensuring good muscular and skeletal
health, and in maintaining physical function. When undertaking muscle strengthening
activities, it is important to work all the major muscle groups. Bone strengthening involves
moderate and high impact activities to stimulate bone growth and repair.

Strengthening activities are important throughout life for different reasons: to develop
strength and build healthy bones during childhood and young adulthood; to maintain
strength in adulthood; and to delay the natural decline in muscle mass and bone density
which occurs from around 50 years of age, maintaining function in later life.

Successful ageing with good health and regular
strength and balance activity

Decline in strength and
balance if not part of regular
activity throughout lifespan

Early years Working age Later life

Figure 4: Physical activity for muscle and bone strength across the life course (7, 8)

Balance training involves a combination of movements that challenge balance and reduce
the likelihood of falling (114).

Different activities have differential effects on muscle and bone strength and balance.

16
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Table 2: Types of activities that can help maintain or improve aerobic capacity,
strength, balance and bone health and contribute to meeting the physical activity
guidelines (8)

Inactivity and sedentary behaviour

Inactive and sedentary behaviours are those which involve being in a sitting, reclining or
lying posture during waking hours, undertaking little movement or activity and using little
energy above what is used at rest (9). Examples of sedentary behaviours include sitting in
a chair while using a screen or reading, or a child sitting in a car seat or buggy. They do
not include being active while in a sitting or reclining posture, e.g. wheeling, chair
exercises, or seated gym work.

17
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Periods of inactivity or sedentary behaviour are an independent risk factor for poor health
outcomes and should be minimised when possible. Extended periods should be broken up
by at least light physical activity. The term ‘when possible’ is emphasized as certain groups
of people who depend daily on a wheelchair, unavoidably sit for long periods of time and
sitting may therefore be the norm.

The relationship between sedentary behaviour and some health outcomes varies by the
amount of MVPA also undertaken. Currently there is insufficient evidence to make specific
recommendations on threshold levels of activity that would mitigate the negative impacts
of sedentary time.

Physical activity and weight

As the most effective way of increasing our daily energy expenditure, physical activity
plays a role in maintaining a healthy weight — including the prevention of weight gain and
reduction in body fat — by balancing energy intake from our dietary intake. It also plays a
role in the prevention of weight regain after substantial weight loss. However, irrespective
of any change in weight, people who are overweight or obese will reduce their risk of
cardiovascular disease and improve their health by being physically active.

In combination with dietary change, physical activity can support weight loss.

Risks of physical activity

The risk of adverse events from physical activity is relatively low, and the health benefits
accrued from such activity outweigh the risks (1). This evidence also extends now to
disabled adults, with the available evidence suggesting there are no major risks of
engaging in physical activity when it is performed for an appropriate duration and at an
appropriate level of intensity for the individual.

Musculoskeletal injury is more common during activities which involve impact and is
inversely associated with total volume of physical activity, but the relative contribution of
frequency, intensity and duration are unknown. Adverse cardiac events are rare and are
inversely associated with volume of regularly performed vigorous activity. Some
impairment groups who use a wheelchair and who participate in upper extremity activity or
overhead-sports are at risk of rotator cuff tears. Therefore, although greater exercise
intensity also brings greater levels of cardiorespiratory fitness, it also carries a greater risk
of injury, especially in individuals who are unaccustomed to exercise.

Fear of injury or exacerbating a health issue can be a barrier to undertaking activity,
especially for those who are not regularly active, are disabled, have a health condition, are
pregnant, or are older or frail. However, there is little evidence to suggest that physical
activity is unsafe for anyone when performed at an intensity and in a manner appropriate
to an individual’s current activity level, health status and physical function (4, 10). Starting

18
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at low durations and intensities and building up over time as the body adjusts is the safest
way to progress from inactivity to meeting the guidelines.

As the frequency and intensity of physical activity increases, there are small increases in
health risk (e.g. accidents and injuries). However, the health benefits of activity far
outweigh the risks of being active.

Gender and ethnicity

Although most of the evidence underlying the association between physical activity and
health has been derived from studies of men, more recent evidence has confirmed similar
relationships in women. At this stage there is no reason to vary the guidelines according to
sex. Data for non-white populations remain more limited, but do not suggest that the
relationship between physical activity and health varies by ethnicity. Therefore, there is no
reason to vary the guidelines according to ethnicity.

Disability

There is growing evidence on the volume, duration, frequency and type of physical activity
required to achieve general health benefits for disabled adults. The evidence is, however,
largely based on studies involving people with physical impairments (mostly spinal cord
injury) or intellectual impairments. In comparison, the evidence base for people with
sensory impairments is limited. Nevertheless, there is no reason to vary the guidelines
according to impairment type.

Wider benefits of being active

Physical activity not only promotes good health and functioning and helps prevent and
manage disease; it also contributes to a range of wider social benefits for individuals and
communities.

The relevance and importance of the wider benefits of physical activity for individuals vary
according to life stage and various other factors but include: improved learning and
attainment; managing stress; self-efficacy; improved sleep; the development of social
skills; and better social interaction.

19
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In addition to the health benefits, increasing physical activity across a population also has
social, environmental and economic benefits for communities and wider society. These
come primarily from physical activities undertaken in a community setting, such as
walking, cycling, active recreation, sport and play.
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Under 5s Physical Activity Guidelines

Introduction

The Under-5s age group encompasses a very wide range of developmental stages and
physical capabilities. These new guidelines for the Under 5s follow the approach taken in
the 2011 guidelines of considering three distinct developmental stages and age groups:
infants (less than 1 year); toddlers (1-2 years); and pre-schoolers (3-4 years).

The evidence-base on physical activity in the Under-5s has expanded substantially since
the development of the previous set of guidelines (12). There is now a large body of
evidence that the amount of physical activity in the Under-5 period influences a wide range
of both short-term and long-term health and developmental outcomes (13,14). For
example, low levels of physical activity have been recognised as a contributor to
increasing rates of child obesity in this age group (15, 16). It has become very clear that
higher levels of physical activity are better for health, and lower levels worse, and that
there are benefits to increasing levels of physical activity across the distribution of starting
physical activity level (13, 14).

The evidence-base used to develop guidelines for the Under-5s has largely been restricted
to studies of apparently healthy, typically developing, individuals. However, individuals with
a medical condition or disability are also likely to benefit from higher levels of physical
activity. The same may be said of disabled children, but the current evidence is limited to
support any specific guidelines for this group.

Despite concern over levels of physical activity in the Under-5s, in both boys and girls the
average level of physical activity reaches a lifetime peak around the age of school-entry (5
years old) and declines thereafter (17-19 years old). Achieving higher levels of physical
activity in the early years should therefore help maintain higher levels later in childhood
and adolescence (13, 14, 20, 21).

Physical activity guidelines for Under-5s

Infants (less than 1 year):

e Infants should be physically active several times every day in a variety of ways,
including interactive floor-based activity, e.g. crawling.

e Forinfants not yet mobile, this includes at least 30 minutes of tummy time spread
throughout the day while awake (and other movements such as reaching and
grasping, pushing and pulling themselves independently, or rolling over); more is
better.

21
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NB: Tummy time may be unfamiliar to babies at first, but can be increased
gradually, starting from a minute or two at a time, as the baby becomes used to it.
Babies should not sleep on their tummies.

Toddlers (1-2 years):

o Toddlers should spend at least 180 minutes (3 hours) per day in a variety of physical
activities at any intensity, including active and outdoor play, spread throughout the
day; more is better.

Pre-schoolers (3-4 years):

e Pre-schoolers should spend at least 180 minutes (3 hours) per day in a variety of
physical activities spread throughout the day, including active and outdoor play. More
is better; the 180 minutes should include at least 60 minutes of MVPA.

Summary of scientific support for the new guidelines

The last decade has seen an expansion in the evidence base on the health and
developmental impact of variation in time spent in physical activity in the Under-5s. Whilst
still lacking evidence regarding disabled children, new evidence shows the importance of
time spent in physical activity of any intensity (for infants, toddlers, and pre-schoolers);
time spent in MVPA (for pre-schoolers); and time spent in various specific types of
physical activity (for infants, toddlers, pre-schoolers). As a result, these new guidelines for
the Under-5s reflect these different exposures.

New recommendations for 2019 include time spent in physical activity (‘tummy time') in
infants, in MVPA in pre-schoolers, and new specific guidance on time spent in physical
activity and outdoor play in pre-schoolers. These conclusions were based on evidence on
the following health and developmental outcomes: adiposity; motor development;
psychosocial health (e.g. wellbeing, quality of life); cognitive development; cardiovascular
and musculoskeletal fitness; skeletal health; cardiometabolic health; and harms.

The evidence-base on the health and developmental impact of time spent in physical
activity in the Under-5s was reviewed systematically and appraised critically using the
Grading of Recommendations, Assessment, Development and Evaluation (GRADE)
methodological approach in 2016-2018 (22). Full details for methods are available in
Annex B.

As summarised in the following infographic, the evidence demonstrated that higher levels
of time spent in physical activity were associated consistently with improved: adiposity
(infants); motor development (infants, toddlers, pre-schoolers); cognitive development
(infants, pre-schoolers); fitness (pre-schoolers); bone/skeletal health (pre-schoolers); and
cardiometabolic health (pre-schoolers).
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Children and Young People Physical
Activity Guidelines

Introduction

The physical activity guidelines for children and young people are relevant to those aged
from 5 to 18 years. Physical activity is associated with better physiological, psychological
and psychosocial health among children and young people (23, 24). Global and UK-
specific evidence has shown that boys are more active than girls at all ages and that
physical activity levels decline through childhood into adolescence (17, 25, 26). There is
also some evidence to suggest that physical activity levels track from childhood into
adulthood (27). As such, ensuring that all children are as active as possible throughout
childhood is important for current and future population health.

In recent years, there has been increasing awareness of the impact that inactivity and
sedentary behaviour may have on health. As set out in the Introduction, sedentary
behaviour is not simply the absence of moderate or vigorous physical activity. It includes
behaviours such as watching television, reading, working with a computer, sitting while
playing video games, or travelling in a motor vehicle. The most common measures of
sedentary time used in the literature are self-reported time spent sitting, screen time, and
the volume of device-based measures of sedentary time (accelerometer/inclinometer). For
young people, evidence suggests that higher levels of sedentary behaviour are weakly
associated with greater levels of obesity and lower physical fitness.

It is important to note that this chapter does not include specific recommendations for
disabled children and disabled young people. Specific guidelines need to be developed for
this group, but this speciality was beyond the remit and expertise of the group undertaking
the review of the children and young people guidelines.

Physical activity guidelines for Children and Young People

e Children and young people should engage in MVPA for an average of at least 60
minutes per day across the week. This can include all forms of activity such as
physical education, active travel, after-school activities, play and sports.

e Children and young people should engage in a variety of types and intensities of
physical activity across the week to develop movement skills, muscular fitness, and
bone strength.

e Children and young people should aim to minimise the amount of time spent being
sedentary, and when physically possible should break up long periods of not moving
with at least light physical activity.
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Summary of scientific support for the new guidelines

The recommendations are based on the best available current evidence and are intended
to provide guidance for children and young people, parents, and health professionals, but
it is important to recognise that the benefits of physical activity operate on a continuum.
Thus, for children and young people who are inactive, any increase in physical activity or
any reduction in sedentary time is likely to provide health benefits and should be
encouraged.

To develop these guidelines, the expert panel reviewed scientific evidence published from
2010 to 2018. The purpose of this review was to identify any new evidence justifying a
change to the previous guidelines from 2011. Where insufficient additional evidence was
available, the 2011 guideline was retained. The 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,
along with randomised controlled trials, to identify what types and volume of physical
activity were used in effectiveness studies. Full details of methods are available in Annex
B.

The three revised recommendations presented below are a refinement of the previous
CMOs' guidelines from 2011 (12). The evidence leading to the updated recommendations
is outlined below.

Children and young people should engage in MVPA for an average of at least 60
minutes per day across the week

The review of evidence indicated that it would be helpful to change this guideline to an
average of at least 60 minutes of MVPA per day. This was because the current evidence
base does not support a specific minimum daily threshold of 60 minutes of MVPA for
health benefits. Current studies have broadly used an average of 60 minutes per day to
assess the benefits of physical activity on health outcomes. The expert panel was unable
to assess whether a 60-minute minimum daily threshold is required for health benefits.
Recommending an average number of daily minutes more closely reflects the evidence
and as such this is the new recommendation.

Children and young people should engage in a variety of types and intensities of
physical activity across the week to develop movement skills, muscular fithess,
and bone strength

The review of the evidence found broad support for health benefits of vigorous intensity
physical activity and activities that would strengthen bone being undertaken by children
and young people but found no strong evidence for specific numbers or durations of bouts
of moderate-to-vigorous or vigorous intensity physical activity per day.
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A recent analysis of nearly 30,000 children suggests that time spent in physical activity
with increasing intensity was favourably associated with risk markers of future adult
disease in youth, irrespective of bout duration (28). Furthermore, a recent paper has
shown that children rarely accumulate physical activity in long bouts, and that the total time
in MVPA, rather than time spent in specific bouts, was important for health outcomes (28,
29).

The evidence reviews identified moderate quality evidence that physical activity in children
and young people is positively associated with increased proficiency in motor/movement
skills (sometimes referred to as a component of physical literacy), and that this relationship
is reciprocal (30). Moreover, exposure to different types of activities is implicated in higher
perceptions of competence, which are also associated with higher physical activity levels
(31). 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 therefore
important for the development of children’s skills and confidence to be physically active.
Nevertheless, there is insufficient evidence to specify the intensity or amount of activity
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, providing variety in the types of physical activity that children
and young people engage in, is likely to be beneficial, although more high-quality evidence
in this area is required (30, 32). The evidence therefore supports a guideline advocating a
range of different types and intensities of physical activity across the week, in order to
develop movement skills, muscular fithess, and bone strength.

Children and young people should aim to minimise the amount of time spent
being sedentary, and when physically possible should break up long periods of
not moving with at least light physical activity

In relation to sedentary time, the review of the evidence base highlighted that there is little
evidence to suggest modification of the previous guidelines, other than adding a statement
recommending that young people reduce periods of inactivity, and replace these with a
variety of activities, including light as well as MVPA. This clarification has therefore been
made to the wording of the previous guidelines.

Types of physical activity for children and young people

As described above, a key finding from the evidence review is the benefits for children and
young people of engaging in different forms of physical activity across the week. Children
and young people should engage in a range of activities to improve their skills such as
jumping, running and catching, as well as building the confidence to be active. There is
therefore no single way in which children and young people should be active; the focus
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should be on identifying activities that they find enjoyable, and on creating opportunities to
be active. Equally, children and young people should aim to limit sedentary time and
replace this with light intensity physical activity wherever possible. The following
infographic suggests activities that could be key components of helping children and
young people to be physically active.
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Adults Physical Activity Guidelines

Introduction

This chapter presents revised physical activity guidelines for adults from 19 to 64 years of
age. It also covers new guidelines and infographics developed for disabled adults (4, 33)
and for pregnant (10) and post-partum women within this age group.

Regular physical activity is associated with decreased mortality and lower morbidity from
several non-communicable diseases (34). Adults who are physically active report more
positive mental and physical health (1). Since publication of the previous physical activity
guidelines in 2011, the scientific evidence on the relationships between physical activity
and health has continued to accumulate, including new evidence on the volume, duration,
and frequency of physical activity for substantial health benefits for disabled adults.

The previous guidelines recommended that adults should undertake 150 minutes per week
of moderate intensity physical activity (MPA) or 75 minutes of vigorous intensity physical
activity (VPA) or a combination of the two, and resistance training two or more times per
week, to gain a range of physical and mental health benefits, and to reduce the risk of
many non-communicable diseases. They recommended that physical activity should be
spread throughout the week by being active on most days and accumulated in bouts of 10
minutes or more.

However, more recent evidence suggests that these 150 minutes can in fact be
accumulated in bouts of any length (35), and/or achieved in one or two sessions per week
while still leading to health benefits. In addition, it suggests that health benefits may also
be derived from lower volumes, intensities and frequencies of activity, particularly for
individuals with low levels of physical fithess and for disabled adults. Further new evidence
suggests that short duration, very vigorous exercise (at or close to all-out or maximal
effort) at lower volumes than 75 minutes per week may bring equivalent health benefits to
those derived from adherence to the previous guidelines, in a more time-efficient manner.
Improving fitness also further reduces the risk of cardiovascular disease beyond the
reduction associated with regular physical activity.

The evidence continues to suggest that at least twice a week, all adults should undertake
activities which increase or maintain muscle strength (resistance training). The activities
chosen should use major muscle groups in the upper and lower body. This can include
activities such as using bodyweight, free weights, resistance machines or elastic bands, as
well as activities of daily living such as stair climbing, wheeling your wheelchair, carrying
shopping bags, lifting and carrying children, and gardening.

The evidence reviewed suggests that greater than 150 minutes of physical activity along
with dietary restriction may be required for weight loss. Given the interdependency of
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energy intake and expenditure, it is not possible to specify how much of an increase in
physical activity is likely to result in weight loss. The evidence continues to support the role
of physical activity in maintaining weight following weight loss, as well as the health
benefits of physical activity in overweight and obese individuals even in the absence of
weight loss.

Physical activity guidelines for Adults

e For good physical and mental health, adults should aim to be physically active every
day. Any activity is better than none, and more is better still.

e Adults should do activities to develop or maintain strength in the major muscle groups.
These could include heavy gardening, carrying heavy shopping, or resistance
exercise. Muscle strengthening activities should be done at least two days a week, but
any strengthening activity is better than none.

e Each week, adults should accumulate at least 150 minutes (2 1/2 hours) of moderate
intensity activity (such as brisk walking or cycling); or 75 minutes of vigorous intensity
activity (such as running); or even shorter durations of very vigorous intensity activity
(such as sprinting or stair climbing); or a combination of moderate, vigorous and very
vigorous intensity activity.

e Adults should aim to minimise the amount of time spent being sedentary, and when
physically possible should break up long periods of inactivity with at least light physical
activity.

Summary of scientific support for the new guidelines

To develop these guidelines, the expert panel reviewed scientific evidence published from
2010 to 2018. The purpose of this review was to identify any new evidence justifying a
change to the previous guidelines from 2011. Where insufficient additional evidence was
available, the 2011 guideline was retained. Evidence from recently published evidence
reviews used to update international physical activity guidelines came from pooled
analyses, meta-analyses and systematic reviews from prospective and randomised
controlled trails (RCTs), and, in the case of disabled adults, also qualitative research. Full
details of methods are available Annex B.

For good physical and mental health, adults should aim to be physically active
every day. Any activity is better than none, and more is better still.

The scientific evidence continues to support 150 minutes of MVPA per week spread
across the week, with a recent evidence review on disability adding weight to this.
However, there is now evidence that lower volumes (less than 150 minutes per week),
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lower intensities (i.e. light physical activity) and lower frequencies (one or two sessions per
week) of physical activity may nevertheless confer health benefits.

This lower range for health benefits was also reported in the physical activity evidence
review on disability. Setting a minimum dose of physical activity is a challenge given the
broad spectrum of health outcomes. Different volumes and intensities of physical activity
are likely to induce different physiological changes and health benefits among people with
different conditions.

The curvilinear dose-response relationship between physical activity and health outcomes
suggests that the proportionately greatest benefits come from progressing from being
inactive to achieving moderate levels of activity which are still below the threshold of the
guidelines. The evidence reviewed suggests that even light intensity physical activity is
associated with a range of health benefits, including lower risk of obesity and all-cause
mortality, and improved markers of lipid and glucose metabolism (36). Moreover, threshold
recommendations (i.e. 150 minutes of MPA or 75 minutes of VPA) may appear as a barrier
to many, particularly those starting from low levels of physical activity, and discourage
them from seeking to become more active. This barrier was also identified in the recent
evidence review of physical activity for disabled adults. As a result, the statement that
'some is good, more is better’ included in the previous physical activity guidelines for Older
Adults has now been incorporated into these revised guidelines for all adults by
recognising that any activity is better than none, and more is better still.

Although recent evidence suggests that the way in which the recommended amount of
physical activity is distributed across the week does not alter its health benefit, there is
both previous (37-39) and new evidence (40-42) of short-term (acute) responses in the 24
to 48 hour period after physical activity, supporting the recommendation for being
physically active every day.

Adults should also do activities to develop or maintain strength in the major
muscle groups. Muscle strengthening activities should be done at least two days
a week, but any strengthening activity is better than none.

The available evidence continues to support the recommendation that all adults should
undertake activities which increase or maintain muscle strength at least twice a week. The
activities chosen should ideally use major muscle groups in both the upper and lower body
and be repeated to failure (i.e. until the muscles feel temporarily ‘tired out’ and unable to
repeat the exercise until rested for a short period). Activities to meet this guideline could
include using bodyweight, free weights, resistance machines or elastic bands. However,
activities of daily living such as stair climbing, wheeling a wheelchair, carrying shopping
bags, lifting and carrying children, and gardening will all contribute to developing and
maintaining strength. Emerging evidence suggests that such activities performed just once
a week at a higher volume of work can also provide similar health effects, but at this stage
the evidence is insufficient to justify changing the frequency recommended.
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Although not the intention, the recommendation in the previous guidelines regarding
resistance training appears to have been interpreted as secondary to the primary message
of achieving 150 minutes of MVPA, and there is some evidence that the strength guideline
is both less well known and less often achieved. Given the importance of maintaining or
increasing muscle strength, particularly for adults at the upper end of the 19-64 age range,
this guideline should be given equal emphasis. The order in which the guidelines are
presented has therefore been changed accordingly.

Each week, adults should accumulate at least 150 minutes (2 1/2 hours) of
moderate intensity activity; or 75 minutes of vigorous intensity activity; or even
shorter durations of very vigorous intensity activity; or a combination of
moderate, vigorous and very vigorous intensity activity.

Although there is no consistent new evidence to suggest that the 150 minutes of moderate
intensity activity per week threshold should be changed, it is nevertheless recognised that
the specific figure of 150 minutes is somewhat arbitrary. This threshold has been widely
adopted internationally, and therefore has good research evidence supporting the benefits
of accruing that amount of activity. Furthermore, 150 minutes of moderate intensity activity
per week is likely to be achievable for many people, when environments are accessible
and inclusive. However, there is new evidence that these 150 minutes can be accumulated
in bouts of any length, and/or achieved in one or two sessions per week, while still
retaining the beneficial effects. Wording in the previous guidelines specifying that this
physical activity should be in bouts of 10 minutes or more and distributed across most
days of the week has therefore been removed in these new guidelines.

Dose-response relationship varies by disease risk. Often increases in the volume of
physical activity bring additional reductions in risk. For example, for hypertension, the
evidence suggests that 150 minutes (10 MET-h) of ‘leisure time PA’ reduces the risk of
hypertension by 6%, with further reductions of a similar magnitude for every additional 150
minutes (43). For type 2 diabetes, dose-response analysis indicates that risk reduction can
be achieved below 150 minutes of MVPA per week, but that substantially greater benefits
can be achieved by being more active (44). For cardiovascular disease (CVD), recent
evidence suggests that achieving the current guidelines is associated with reduced risk,
but that moving from inactive to moderately active (6 MET-h per week, or less than half of
the guideline amount) brings proportionately the greatest benefit.

Several meta-analyses and systematic reviews published since 2010 have demonstrated
that very vigorous intensity activity performed in short bouts interspersed with rest or
recovery (high intensity interval exercise) has clinically meaningful effects on fitness,
adiposity, body weight and insulin resistance (6). There is limited evidence of the benefits
of high intensity interval exercise for disabled people. The available evidence suggests
that short duration, very vigorous intensity activity can be as or more effective than MVPA,
and this option has therefore been incorporated into the recommendation.
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Adults should aim to minimise the amount of time spent being sedentary, and
when physically possible should break up long periods of inactivity with at least
light physical activity.

There have been notable developments in the epidemiological evidence base for adults,
particularly regarding associations between sedentary behaviour and cancer risk and
survivorship (45-49). Recent meta-analytical data from 34 studies, including over one
million unique individuals (50), concluded that for adults, above 6 to 8 hours per day of
total sitting time and 3 to 4 hours per day of TV viewing time are associated with greater
risk of all-cause and CVD mortality, independently of levels of MVPA. Despite these new
studies, there currently remains insufficient evidence to determine a dose—response
relationship or a threshold for clinically relevant risk. At present the evidence therefore
does not support including a specific time limit or minimum threshold of sedentary time
within this recommendation. New evidence on the health benefits of shifting from sitting to
standing was insufficient to support including a recommendation to interrupt sedentary
time by standing.

Weight loss and weight maintenance

Physical activity expends energy, and therefore makes a valuable contribution to weight
management by reducing adiposity. The evidence reviewed suggests that greater than
150 minutes of physical activity, together with dietary restriction, may be required for
weight loss. Given the interdependency of energy intake and expenditure for weight loss, it
is not possible to specify how much more physical activity alone would be likely to result in
weight loss. However, given the scale of the problem of overweight and obesity, the
importance of physical activity and the need to simultaneously restrict energy intake
should be emphasised. Moreover, the role of physical activity in maintaining weight
following weight loss should be highlighted. It is also worth emphasising that the health
benefits associated with physical activity are experienced by adults irrespective of weight
status, and in the absence of weight loss.

Physical activity for disabled adults

A rapid evidence review was carried out of the evidence base on physical activity for
general health benefits for disabled adults (4). It found that, with respect to safety, no
evidence exists that suggests appropriate physical activity is a risk for disabled adults and
analogous health benefits for disabled adults of engaging in physical activity as for the rest
of the adult population. It concluded that any myths about physical activity being inherently
harmful for disabled people should be dispelled.

33



UK Chief Medical Officers' Physical Activity Guidelines

Physical activity during pregnancy & during postpartum

Evidence-based recommendations for physical activity and pregnancy and physical activity
and postpartum have also been produced, following standard methods examining pooled
analyses, meta-analyses and systematic reviews from prospective and randomised
controlled trails (RCTs), and qualitative research on experiences of physical activity of
health professionals and women (10). Based on these, the infographics included in this
section have been co-produced and tested with health professionals and women.

The benefits of physical activity during pregnancy identified by the review were reduction
in hypertensive disorders; improved cardiorespiratory fithess; lower gestational weight
gain; and reduction in risk of gestational diabetes. The benefits of physical activity in the
postpartum period (up to one year) were identified as a reduction in depression; improved
emotional wellbeing; improved physical conditioning; and reduction in postpartum weight
gain and a faster return to pre-pregnancy weight.

Physical activity can safely be recommended to women during and after pregnancy and
had no negative impact on breastfeeding postpartum. Physical activity choices should
reflect activity levels pre-pregnancy and should include strength training. Vigorous activity
is not recommended for previously inactive women. After the 6 to 8 week postnatal check,
and depending on how the woman feels, more intense activities can gradually resume, i.e.
building up intensity from moderate to vigorous over a minimum period of at least 3
months.
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Older Adults Physical Activity Guidelines

Introduction

Regular physical activity contributes to the key determinants of healthy ageing: good
physical and mental function; opportunities for social interaction; a sense of control over,
and responsibility for one’s own health and well-being; and managing or coping with
disease symptoms and functional limitations (51, 52). There is now also emerging
evidence that increasing physical activity contributes to improving social functioning and
reducing loneliness and social isolation.

Although age alone does not determine physical condition or capacity, older age (65 years
and over) is associated with a greater risk and prevalence of many health conditions
including coronary heart disease, stroke, type 2 diabetes, cancer and obesity, as well as
depression and dementia. Older adults are also at greater risk of falling, often resulting in
the avoidance of activity, and consequent fractures and impairments.

There is strong evidence that physical activity contributes to increased physical function,
reduced impairment, independent living, and improved quality of life in both healthy and
frail older adults. Physical activity in later life can help treat and offset the symptoms of a
range of chronic conditions (e.g. depression, CVD, Parkinson’s disease). Since the first UK
physical activity guidelines specifically for older people were published in 2011, new
evidence has strengthened and reinforced the main elements of those.

However, some changes have been made to the previous guidelines to take account of
new evidence. Given the lower levels of physical activity amongst the population of older
adults (53, 54), small increases in the volume of daily physical activity can produce
important health and functional benefits. Growing evidence supports the importance of
light intensity activity to health (55, 56), a message that is particularly important to
communicate to those who are currently inactive and/or frailer. These revised guidelines
for older adults therefore give greater emphasis to regular light activity. This can be a
means of breaking up prolonged periods of sedentary time, and of building up gradually to
the recommended weekly amount of MVPA. The previous recommendation that moderate
intensity activity should be in bouts of 10 minutes or more is no longer considered
necessary and has therefore been removed.

The value to older adults of activities which improve strength, balance and flexibility cannot
be overstated, and therefore receive greater prominence in these revised guidelines.
These components of fithess help maintain physical function, reduce the risk of falls, and
help people feel more confident and able to meet the MVPA guidelines. It is now
emphasised that activities to improve strength, balance and flexibility can be incorporated
into sessions that also involve MVPA, rather than necessarily being in addition.
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Physical activity guidelines for Older Adults (65 years and over)

e Older adults should participate in daily physical activity to gain health benefits,
including maintenance of good physical and mental health, wellbeing, and social
functioning. Some physical activity is better than none: even light activity brings some
health benefits compared to being sedentary, while more daily physical activity
provides greater health and social benefits.

e Older adults should maintain or improve their physical function by undertaking
activities aimed at improving or maintaining muscle strength, balance and flexibility on
at least two days a week. These could be combined with sessions involving moderate
aerobic activity or could be additional sessions aimed specifically at these components
of fitness.

o Each week older adults should aim to accumulate at least 150 minutes of moderate
intensity aerobic activity, building up gradually from current levels. Those who are
already regularly active can achieve these benefits through 75 minutes of vigorous
intensity activity, or a combination of moderate and vigorous activity, to achieve
greater benefits. Weight-bearing activities which create an impact through the body
help to maintain bone health.

o Older adults should break up prolonged periods of being sedentary with light activity
when physically possible, or at least with standing, as this has distinct health benefits
for older people.

Summary of scientific support for the new guidelines

To develop these guidelines, the expert panel reviewed scientific evidence published from
2010 to 2018. The purpose of this review was to identify any new evidence justifying a
change to the previous guidelines from 2011. Where insufficient additional evidence was
available, the 2011 guideline was retained. Full details of methods are available in Annex
B.

Physical activity plays a changing role in the lives of older adults, as for some it becomes
more about the maintenance of independence and the management of symptoms of
disease, rather than primary disease prevention. There is enough knowledge of the
benefits associated with physical activity in older adults to categorically state that they
outweigh the risks. In older adults with frailty, moderate-to-severe dementia, or a history of
vertebral fractures or regular falls, it might be more appropriate for any new exercises to
be initially supervised by a trained professional, to ensure efficacy and safe techniques to
avoid injury.
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Older adults should participate in daily physical activity to gain health benefits.
Some physical activity is better than none: even light activity brings some health
benefits compared to being sedentary.

The use of wearable devices to objectively measure the physical activity of older
individuals during the activities of daily life, in addition to structured activity programmes,
has provided a growing evidence base that supports the health benefits of light-intensity
physical activity, independently of those provided by MVPA (57-60). Light activity is
associated with a range of health benefits, including lower risk of obesity, CVD, cancer,
and all-cause mortality (61); improved markers of lipid and glucose metabolism (56); and
reductions in unplanned hospital admissions and future prescriptions for health conditions
(62). Although still extremely limited in number, studies show a link between inactivity and
loneliness and social isolation, and that increasing physical activity can reduce loneliness
and social isolation, as well as improving social functioning (63, 64).

Older adults should break up prolonged periods of being sedentary with light
activity when physically possible, or at least with standing, as this has distinct
health benefits for older people.

Prolonged sedentary behaviour is associated with many poor health and functional
outcomes in older adults (65). There is emerging evidence that for inactive older adults,
replacing sedentary behaviour with light-intensity activity is likely to produce some health
benefits. Specifically, for individuals who perform no or little MVPA, replacing sedentary or
inactive behaviours with light-intensity activity (such as walking at 2 miles per hour, dusting
or polishing furniture, or easy gardening) reduces the risk of all-cause mortality,
cardiovascular disease incidence and mortality, and type 2 diabetes (57). In those
transitioning to frailty and who find light activity difficult, there is emerging evidence that
short periods of standing repeated hourly provides some benefits to physical function (66).

These revised guidelines therefore highlight the potential of light-intensity activity to benefit
the health of older adults, and that increasing the volume of light-intensity movement in
daily routines can bring important health benefits at a population level. This is particularly
valuable for those older adults unable to perform moderate-intensity activity. Other
evidence supports the benefits of being active throughout the day, such as better
maintenance of bone health with higher volumes of light intensity activity spread
throughout the day (67).
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Older adults should maintain or improve their physical function by undertaking
activities aimed at improving or maintaining muscle strength, balance and
flexibility on at least two days a week.

A loss of muscle strength in advancing age is the primary limiting factor for functional
independence (68). Physical function has a linear relationship with mortality, and those
with poor physical function have a higher risk of all-cause mortality, even from mid-life
(69). Multi-component strength and balance activities, including flexibility, are key to
improving physical function (70). Poor balance also predicts a higher rate of cognitive
decline, as well as higher all-cause mortality (71). Good balance and mobility are essential
to the successful performance of most activities of daily living, as well as the ability or
confidence to take part in recreational activity.

Evidence-based strength and balance exercise programmes reduce falls rate and risk
(72), are cost-effective (73), increase confidence, and can increase habitual moderate
physical activity towards meeting the guidelines (74). They can be group or home-based,
and strength and balance activities can be embedded within everyday activities.

Each week older adults should aim to accumulate at least 150 minutes (2'-
hours) of moderate intensity aerobic activity, building up gradually from current
levels.

The evidence that at least 150 minutes of moderate intensity activity per week contributes
significantly to the prevention of chronic disease has strengthened (1). In addition, the risk
of progression of disabilities affecting the basic activities of daily living is almost halved in
those who undertake regular moderate intensity physical activity, compared to those who
do not (75). Bone mineral density is greater in those who meet the MVPA guidelines (67).
There is strong support for the role of physical activity in reducing the risk of cognitive
impairment and dementia (76), and bouts of 30 minutes of moderate activity per day
almost halve the odds of experiencing depression (77).

Alternative ways of recording exercise, such as using pedometers or step counters, may
be helpful to some older adults in tracking progress towards the MVPA guidelines.
Evidence suggests that 30 minutes of daily MVPA accumulated in addition to habitual daily
activities in healthy older adults is equivalent to taking approximately 7,000 to 10,000 steps
per day (78-80). This evidence suggests 4500 to 5500 steps a day for improved health
related quality of life, above 7000 steps a day for better immune function, and 8000 to
10000 steps a day for an effect on metabolic syndrome and maintenance of weight (81).

For those who are already regularly active, a combination of moderate and vigorous
aerobic activity brings greater benefit (1). 75 minutes of vigorous aerobic activity spread
across the week can produce comparable benefits to 150 minutes of moderate intensity
activity (1). High intensity interval training is one approach to accumulating vigorous
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intensity physical activity, but there is currently very limited evidence on its benefits and
harms among older populations.

Emerging evidence from cross-sectional and prospective studies indicates that bouts of
any length of MVPA contribute to the health benefits associated with accumulated volume
of physical activity (1, 55, 59). The previous recommendation of a minimum bout length of
10 minutes is therefore no longer necessary for the optimal health message. This seems
particularly relevant to older adults, given the sporadic nature of accumulated activity in
this population.

Types of physical activities for this group

Older adults are more likely to have already been diagnosed with disease, and also
experience different life events to middle-age adults, such as retirement, helping with
grandchildren, and the increased likelihood of becoming a carer. These circumstances
bring a new set of challenges in terms of physical activity participation and may temporarily
halt people’s ability to be active. Nevertheless, a few strategies can help to re-engage in
physical activity and build activity levels up gradually. For those who are limited by disease
or impairment, there is value in even small increases in activity, which can also help to
slow or prevent further decline. This section provides examples of how a combination of
different activities addressing the different components of the guidelines can be tailored to
the range of circumstances encountered in older age, from those who are already active,
to those who are losing function but otherwise healthy, to those who are frail (78-80).

Active Older Adults

Active older adults are those who are already active through daily walking, an active job,
and/or who engage in regular recreational or sporting activity. For many, this may just
involve aerobic activity such as brisk walking, whereas significant additional benefits can
be achieved from incorporating activities to improve strength, balance and flexibility.
Undertaking a programme of activity at least twice per week that includes resistance
activities (lifting weights, using resistance bands or other equipment to provide resistance,
etc.), some impact activities (running, jumping, skipping etc.), and balance activities
(standing on one leg, backwards walking, activities that involve 3-dimensional movement
etc.) would provide these benefits (8). A mix of sporting activities, Tai Chi, dance and
aqua-aerobics, for example, would contribute to both the aerobic and the strength and
balance guidelines.

In transition

Older people in transition describes people whose function is declining due to low levels of
activity and too much sedentary time, who may have lost muscle strength and/or be

overweight but otherwise remain reasonably healthy. ‘Walk and rest for a minute’ may be a
useful strategy for adults in this age group to manage fatigue, particularly while building up
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gradually towards the guideline level for moderate-intensity activity. The inclusion of
strength and balance activities may be particularly useful to increase confidence and
stability. Sit-to-stands, stair climbing, and home-based strength and balance exercises can
all contribute to stability. They can also build the confidence to move safely on to activities
that improve aerobic activity, such as brisk walking and exercise classes to improve
strength and balance.

Frailer older adults

Frailer older adults are those who are identified as being frail or have very low physical or
cognitive function, perhaps because of chronic disease such as arthritis, dementia or
advanced old age itself. Any increase in the volume and frequency of light activities, and
any reduction in sedentary behaviour, is a place to start and contributes towards health.
For this group, more strenuous activities are less likely to be feasible. A programme of
activities could focus instead on reducing sedentary behaviour and engaging in regular sit-
to-stand exercise and short walks, stair climbing (82), embedding strength and balance
activities into everyday life tasks (72), and increasing the duration of walking, rather than
concentrating on intensity.
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Conclusion

These revised UK Chief Medical Officers' Physical Activity Guidelines reflect the most up-
to-date scientific evidence for the benefits of physical activity. They offer a recommended
frequency, intensity, duration and volume of aerobic, muscle strengthening, and balance
activities to achieve health benefits, based on reviews of evidence across the life course
and through key life stages.

Maintaining a consistent set of physical activity guidelines across all the UK remains one
of the key strengths of a joint report from the four Chief Medical Officers of England,
Northern Ireland, Scotland and Wales. It provides the opportunity to communicate
consistent messages, based on the same underpinning evidence, through the professional
networks and public communications of each Chief Medical Officer in their respective
countries.

Effective tools to support health professionals and the range of practitioners who carry out
the vital work of supporting people to be physical active are essential if these guidelines
are to make a difference in practice. The set of infographics included in this report have
been developed with that purpose in mind. They are available on the Chief Medical
Officers' Physical Activity Guidelines web pages as separate files in a range of formats and
are intended for widespread dissemination and use.

Following on from publication of this report, two new Working Groups will be established to
continue co-ordination on effective and consistent messages to support and encourage
physical activity. Firstly, a Communications Working Group will consider approaches to
develop and extend the materials and approaches used to communicate the physical
activity guidelines more widely and provide advice on overall communications strategy for
the guidelines. Secondly, a Monitoring and Surveillance Working Group will be convened
to consider how physical activity levels are measured at population level, and to identify
opportunities to improve the quality and consistency of data across the different countries
within the UK.

Future work will also include ongoing reviews of these guidelines in the light of new

evidence. It is anticipated that the next update will be considered via a scoping review of
new evidence in 2024, with the next full revision completed before 2029.
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Annex A: Glossary

Balance

Balance activities are those activities that involve the maintenance of the body balance
while stationary or moving.

Bone Health

Bone health includes bone quality that refers to the capacity of bones to withstand a wide
range of loading without breaking. Bone health also includes bone mineral content,
structure, geometry and strength.

Disability

Disability refers to people who have long-term physical (e.g. spinal cord injury), sensory
(e.g. visual impairment), cognitive (e.g. learning difficulties), and/or mental impairments
(e.g. depression) which in interaction with various barriers may hinder their full and
effective participation in society on an equal basis with others. Rather than focusing on just
one impairment, the UK CMO Guidelines considered a range of impairments. See United
Nations Convention on the Rights of Persons with Disabilities.

Epidemiological studies

The study and analysis of the distribution, patterns and determinants of health and disease
conditions in defined populations.

Impact Activities
High Impact Activities are those activities or sports that put stress on weight bearing joints

such as the knee, hip, or ankle.
HIT

High Intensity Interval Training (HIIT) is very vigorous physical activities performed in short
bursts interspersed with breaks.

Meta-analyses

A statistical analysis that combines the results of multiple epidemiological studies.

METs

Metabolic Equivalent of Task (MET) is the objective measure of the ratio of the rate at
which a person expends energy, relative to the mass of that person, while performing
some specific physical activity compared to the energy expended whilst sedentary.
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MPA

Moderate physical activity is an activity that requires a moderate amount of effort and
noticeably accelerates heart and breathing rate

MVPA

Moderate-to-vigorous physical activity (MVPA) are activities that can be done at different
intensities like cycling. They can be differentiated by the ‘talk test’: being able to talk but
not sing indicates moderate intensity activity, while having difficulty talking without pausing
is a sign of vigorous activity.

Non-communicable diseases

A disease that is not transmissible directly from one person to another.

Postpartum

Postpartum refers to a period of time after the end of pregnancy. The postpartum period is
commonly defined as up to six weeks following the end of pregnancy, with the late
postpartum period from six weeks up to one year after the end of pregnancy. For the CMO
Guidelines postpartum includes up to one year post delivery.

Sedentary behaviour

Inactive and sedentary behaviours are those involving being in a sitting, reclining or lying
posture during waking hours, undertaking little movement/activity and using little energy
above what is used at rest.

Systematic review

A technique that uses systematic methods to collect secondary data, critically appraise
studies and synthesise findings.

VPA

Vigorous physical activity is an activity that requires a large amount of effort and causes
rapid breathing and substantial increase in heart rate.
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Annex B: Expert Working Groups and
Methods

A number of Expert Working Groups (EWG) were established to review the evidence for
updating the 2011 CMO physical activity guidelines. Each EWG drew upon three types of
evidence: 1: recent published evidence reviews used to construct or update international
physical activity guidelines; 2: 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 3: any additional relevant papers
identified by each EWG. In addition, comments and suggestions regarding the 2011 CMO
physical activity recommendations were identified for each EWG from the first National
Consultation.

The sections below describe these review methods in further detail. The full technical
reports produced by each EWG available on the UK CMO Physical Activity Guidelines
Update website.

Methods for the Under-5s physical activity guidelines

Extensive guideline development work for 24-hour movement behaviours for the Under-5s
has occurred internationally over the past 24 months (83-85). In order to develop draft
recommendations for the UK, the Under 5s EWG used the GRADE-ADOLOPMENT
(adoption and/or adaptation of an existing guideline, plus de novo development) approach
(84, 86). This approach has been used to adopt/adapt the 2017 Canadian Society for
Exercise Physiology 24-Hour Movement Guidelines for the Early Years (0-4 years) to
produce guidelines for Australia in 2017 (84) and has been used to produce international
(WHO) guidelines, and guidelines for South Africa (85).

The Under-5s EWG used the Canadian Society for Exercise Physiology 24-Hour
Movement Guideline for the Early Years (0-4 years) (83) as the basis of the UK draft
recommendations. The Canadian guidelines were chosen because (in contrast to other
candidate guidelines): they met a number of essential/desirable criteria (84, 86): recently
published; followed GRADE methodology; addressed clear questions; had an assessment
of benefit/harms; had been assessed using the International Approach to Guidelines,
Research, and Evaluation (AGREE) (87); could be updated; had risk of bias assessment;
took a 24 —hour movement behaviour approach and provided access to evidence
tables/summaries for consideration by the UK Under-5s EWG. The results of the literature
searches (Summary of Findings and GRADE tables) were made available by the
Canadian Society for Exercise Physiology and the Australian Guideline Development
Group in 2017. It was desirable to update and extend these searches for the UK process
which took place in 2018: the ‘WHO Guidelines Development Group for integrated 24-hour
movement in young children: physical activity, sedentary behaviour and sleep time in
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children under 5 years of age’ kindly shared the results of their updated literature searches
with the UK EWG in 2018. The EWG draft recommendations are based on the updated
and extended evidence synthesis where possible.

The Under-5s EWG considered evidence for 3 distinct populations: infants (up to age 1
year); toddlers (age 1-2 years); pre-schoolers (age 3-4 years). A large number of
exposures were considered, under the general headings of physical activity, sedentary
behaviour, and sleep duration. We included the following outcomes: adiposity, motor
development, emotional-behavioural regulation; psychosocial health (e.g. wellbeing,
quality of life), cognitive development, cardiovascular and musculoskeletal fithess, harms
(i.e. injuries), skeletal health, cardiometabolic health; growth, physical activity/TV viewing
(outcomes with sleep as the exposure variable).

Methods for the Children and Young People, Adults, and Older Adults physical
activity and sedentary behaviour guidelines

Each EWG adopted the same principle, namely, to identify whether there was any new
evidence to suggest a change to the 2011 guidelines based on the GRADE-
ADOLOPMENT process (88). 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 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 1-3 highlighted above are described
in detail below.
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1. Identifying recent national evidence reviews used to construct or update
physical activity guidelines

Google was used, and public health bodies (i.e. National Centre for Health and Clinical
Excellence, Centre for Disease Control) were targeted to search for evidence reviews of
physical activity that had been used to construct national physical activity guidelines and
recommendations (published since 2010). International experts who had authored recent
national guidelines to identify further examples of relevant reviews from Australia, Canada
and the Netherlands (23, 89, 90) were also contacted. 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 (23, 89-99).

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

Purposive searches were undertaken to identify relevant literature on the relationship
between physical activity and health outcomes. These 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. PubMed was searched 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”.

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 (30, 100-112).

3. Identification by each EWG of any additional relevant papers

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

Communication and Surveillance

The Communication and Surveillance EWG considered how the communication of the
CMOs’ guidelines could be made most effective and targeted to different audiences, and
how monitoring of the uptake of the guidelines could be improved and made more
consistent across the UK. A paper on the monitoring issues has been published (113), and
further work on both communication and monitoring will be taken forward through two new
working groups following publication of these guidelines.

Membership of Expert Working Groups

Expert Working Group Members

Under 5s Prof John Reilly - Chair
Dr Kathryn Hesketh
Dr Catherine Hill
Dr Adrienne Hughes
Dr Xanne Janssen
Dr Ruth Kipping
Prof Sonia Livingstone
Dr Anne Martin

Children and Young People Prof Russell Jago - Chair
Prof Stuart Fairclough
Dr Kelly Mackintosh
Dr Paul McCrorie
Dr Simon Sebire
Dr Lauren Sherar
Dr Esther van Sluijs
Prof Craig Williams

Adults Prof Marie Murphy - Chair
Dr David Broom
Prof Jason Gill
Dr Cindy Gray
Prof Andy Jones
Dr James Steele
Prof Dylan Thompson
Dr Jet Veldhuijzen van Zanten

Adults with disabilities Prof Brett Smith - Chair
Nathalie Kirby
Dr Rebekah Lucas
Bethany Skinner
Leanne Wightman
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Expert Working Group Members

Older Adults Prof Dawn Skelton - Chair
Dr Daniel Cleather
Prof Rob Copeland
Dr Carolyn Greig
Dr Alexandra Mavroeidi
Dr Afroditi Stathi
Dr Garry Tew
Prof Mark Tully

Sedentary Behaviour Prof Ashley Cooper - Chair
Prof Stuart Biddle
Dr Sebastien Chastin
Dr Stacy Clemes
Dr Sally Fenton
Dr Claire Fitzsimons
Dr Richard Pulsford
Dr Thomas Yates

Communication and Surveillance Prof Nanette Mutrie - Chair
Anna Chalkley
Nick Colledge
Dr Philippa Dall
Dr Paul Kelly
Bob Laventure
Dr Karen Milton
Dr Andy Pringle
Sarah Ruane
Laura Smith
Prof Martyn Standage
Dr Tessa Strain

Pregnancy Professor Marion Knight - Chair
Dr Lucy Mackillop
Dr Anne Matthews
Dr Manisha Nair
Dr Hamish Reid
Dr Ralph Smith

Postpartum Dr Hayley Mills - Chair
Katie Dalrymple
Dr Marlize De Vivo
Prof Marian Knight
Dr Lucy Mackillop
Dr Islay McEwan
Prof Lucilla Poston
Dr Shuby Puthussery
Dr Ralph Smith

UK External Reviewers Prof Alan Batterham
Prof Melvyn Hillsdon
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Expert Working Group Members

Prof Gareth Stratton
Dr Simon Williams

International Advisory Group

Prof UIf Ekelund  Department of Sports Medicine, Norwegian School of Sports
Sciences, Norway

Prof Abby King Health Research and Policy, Stanford University, USA

Prof Tony Okely  Early Start Research Institute, University of Wollongong, Australia
Prof Russ Pate Arnold School of Public Health, University of South Carolina, USA
Prof Jo Salmon School of Exercise and Nutrition Science, Deakin University, Australia

Dr Wanda Wendel-Vos Centre for Prevention and Health Services Research of the
National Institute for Public Health and the Environment, Netherlands
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