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If exercise were a drug, it would be a 
miracle cure.1 The evidence for the impact 
of regular small amounts of exercise in 

the prevention and treatment of common 
conditions is overwhelming. So why is this 
not common knowledge and why is it so hard 
to translate into action?

EVIDENCE ON THE ROLE OF EXERCISE IN 
PRIMARY PREVENTION AND TREATMENT
Being physically active reduces a person’s risk 
of dementia by 30%, depression by 30%, heart 
disease by 40%, type 2 diabetes by 40%, breast 
cancer by 25% and osteoporosis by 50%.1–3 
These gains are at a ‘dose’ of 150 minutes per 
week. There is a dose–response effect. Pri-
mary prevention means reducing the risk for 
an individual and thereby also reducing the 
incidence of a disease in society. Seventy per 
cent of NHS spending is on these and similar 
long-term conditions with a large preventable 
element.4 There is consistent, compelling 
and increasing evidence that physical activity 
helps prevent many types of cancer including 
breast, colon, endometrial, kidney, bladder, 
oesophageal and stomach cancer.5,6

Exercise is also part of treatment for most 
common conditions. Patients who start 
or continue being physically active have 
fewer complications, better outcomes and 
improved quality of life (eg fatigue and depres-
sion) in epidemiological and intervention 
studies.1–3,5 The effect is better than for many 
drugs. There is substantial evidence that 
exercise improves cancer specific survival 
in patients with breast, colon, prostate and 
other cancers.5

With no pharmaceutical or implant 
companies involved in research or marketing 
of exercise, the messages have not always 
been heard. Increasing uptake of exercise 
requires action at three levels: individual 
behaviours, society’s ‘norms’ and institutions. 
Institutions need to focus across all strate-
gies, policies, environments and funding.

MECHANISM
Biologically plausible mechanisms for risk 
reduction in cancer include the effects 

of exercise on moderating of neural and 
hormone responses, reducing inflammation, 
regulation of carbohydrate processing 
and metabolism, and effects on immune 
function.5 These and additional mechanisms 
(such as increased blood flow and resilience) 
are likely to be involved in the risk reduction 
seen in dementia, cardiac and vascular dis-
eases, neuromodulation of pain and mental 
health issues.

CURRENT PARADIGM
Healthcare is currently portrayed as the 
heroic NHS treating single conditions with 
technological and empathic brilliance, and 
supporting each client’s right of choice. Pace-
makers, hip replacements, intensive care and 
such ‘set pieces’ are awe inspiring. Most NHS 
patients have multiple conditions.4 There are 
huge social divides in health. Those in the 
most deprived areas live 19 years with more 
ill health than those in the least deprived.7 
Most ill health is related to social factors 
with some modifiable risk factors. Unfortu-
nately, our society’s decision makers tend to 
be affluent and may not realise how unusual 
their experience of health is. We extrapolate 
too far.

The media focuses on single human 
interest stories, often with an attractive or 
relatable person failed by an overstretched 
system (as judged with hindsight). Risk is 
misunderstood. For example, exercise to 
build up bone strength can prevent more hip 
fractures than being fearful of falling, and 
the health benefits of cycling outweigh the 
risks from collisions and pollution by 10:1.8–10

The ultimate causes of poor health may 
seem tough or expensive to tackle, and 
include poverty, parenting and education. 
Despite this, we can change health on an 
individual basis. Exercise: The Miracle Cure, 
a 2015 report from the Health Inequalities 
Forum of the Academy of Medical Royal 
Colleges, attempted to change understanding 
and stimulate action on an intervention 
with powerful benefit across all sections of 
society.1 The ultimate social causes play out 
through practical physiological ‘proximate 

causes’, of which smoking, nutrition, physical 
inactivity, drugs or alcohol and pollution are 
key. These five modifiable risk factors are 
crucial for prevention. Attention to these 
would also ameliorate other health related 
factors including violence, road traffic 
collisions, obesity and hypertension.

THE DOSE OF EXERCISE
The UK Chief Medical Officers’ guidelines 
recommend that every adult should aim 
to do activities that develop strength and 
balance at least twice per week, and 150 
minutes per week of moderate intensity 
activity.3 This includes older adults and those 
with disabilities. Moderate intensity exercise 
is anything that gets a person slightly out of 
breath (eg brisk walking, cycling, swimming 
or jogging). There are clear dose–response 
benefits for time and intensity, with health 
gains when undertaking exercise at a moder-
ate or more intense pace for up to one hour 
per day.9 Children should do at least one 
hour of exercise per day.3

Since so many people do so little exer-
cise, studies from Canada argue that it is 
counterproductive to set a level that might 
feel unattainable; the message should be that 
any physical activity is beneficial.11 Alongside 
the positive benefits of exercise, the negative 
effects of sedentary time and physical 
inactivity are independent risk factors with 
a dose–response relationship to increasing 
severity of ill health. Thankfully, benefits 
are greatest in those moving from very low 
activity to doing any activity.3

Only 63% of adults achieve the Chief 
Medical Officers’ recommended minimum, 
and there are huge differences across the 
spectrums of social class, age, sex and 
ethnicity.12 Twenty-five per cent of the 
population (rising to 47% of the older pop-
ulation) do no physical activity at all. Those 
with a long-term condition are twice as likely 
to be inactive.

MULTIPLE COMORBIDITIES
Long-term health conditions such as diabe-
tes, cancer and arthritis are very common, 
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affecting a quarter of the population (15 
million people in England), projected to rise 
to 18 million by 2025.11 The terms ‘multiple 
comorbidities’, ‘chronic diseases’, ‘non-acute 
illnesses’ and some terms for disabilities are 
almost interchangeable. These account for 
70% of NHS spend,11 and are associated with 
polypharmacy and the potential for drug 
interaction and iatrogenic effects. There 
are huge variations in comorbidities by 
geography, social class, sex and age,13,14 with 
an average of one condition when aged 50 
years and three conditions when aged 75.15 
Any reduction in the incidence or severity of 
each condition by exercising would improve 
health and reduce spending on both health 
and social care, for conditions that might 
not have occurred or might require less 
intense intervention.

Many people with medical conditions 
do not think that exercise applies to them. 
Doctors should challenge this.16

Patients with multiple conditions require 
a disproportionate amount of a doctor’s time 
since each patient is complex.17 The number 
of comorbidities that a person has is more 
important in terms of their use of healthcare 
and social care than the specific conditions.14

COSTS OF SOCIAL CARE AND HOW TO PREVENT 
THE NEED FOR SOCIAL CARE WITH EXERCISE
Most people confuse ageing with becoming 
infirm.18 The two processes are different. 
While sagging skin and deafness are inev-
itable consequences of ageing, frailty and 
infirmity can be reduced with exercise.

An individual’s need for social care is based 
on their level of activity and function.19 Over 
the age of 65 years, 43% of those in the most 
deprived areas and 22% in the least deprived 
areas need help with activities of daily living.20

Worrying future demand and need for so-
cial care projections include doubling of the 
need for social care for older people by 2035 
as well as more than doubling of the number 
of older adults with functional disability who 
are dependent for activities of daily living.19 
Furthermore, it is estimated that there will 
be an average of ten years of dependency for 

each person and doubling of the number of 
years living at high dependency.

The situation is starker still since the cur-
rent true costs of social care are not acknowl-
edged. Many of the present generation of 
older people benefited from the UK property 
boom in the 1980s to 2000s and this is now 
helping pay their care costs.13 Future gener-
ations and their families will not have this 
windfall to cover care providers’ wages.

Becoming frail can be preventable or 
reversible with exercise. Older adults who start 
doing exercise can improve their fitness to the 
level of someone a decade younger and this can 
prevent some need for social care.18 The UK 
economy cannot afford the projected levels of 
social care needs unless we can support middle 
aged and older people to be more active.

LONGEVITY
Interventions to increase health and activity 
reduce the years living with ill health and 
dependency more than any smaller increase 
in total life expectancy. Years of ill health 
are compressed. This is ‘rectangularisation’ 
of the human survival curve.21 The lifetime 
costs of health and social care are not 
delayed but considerably reduced.

HOW TO CHANGE BEHAVIOUR
Changing behaviour requires action at three 
levels: individual, social and institutional. 
For both smoking and drink-driving, policy 
changes and changing of social acceptability 
were important. Other initiatives need a 
focus on clear facts and specific skills along-
side these three levels of action. For example, 
collecting your own dog’s poo required 
empowering dog owners with a skill (using 
an inverted plastic bag), harnessing social 
opprobrium (using knowledge of disease 
transmission) and clear institutional fines.

Successive governments aim for light-
touch approaches (such as ‘nudges’ or volun-
tary industry action)22 and yet these are least 
effective in achieving change.23 Describing 
modifiable risk factors as ‘lifestyle choices’ or 
extolling ‘individual liberty’ is disingenuous 
to those with the least ability to choose since 

people do not make choices in a vacuum 
but rather within a complex nexus of social, 
economic and environmental factors beyond 
their control.22

INDIVIDUALS
Doctors all know patients who have been 
‘scared’ into making massive life changes. 
Sometimes a small piece of knowledge, 
data or vision helps a person through. This 
approach can fail. Modern toolkits on simple 
motivational interviewing emphasise the 
effectiveness of asking patients what their 
important drive is and listening to their 
visualisation of achieving their goal.24

At an individual level, changing behaviour 
requires knowledge, skills and practicalities. 
In particular, an individual will need a reason 
that will get that person out and about. The 
individual will need to verbalise or think 
through what might cause them to fail in this 
and a plan for how to deal with that scenario. 
The message should be clear: any regular 
activity that gets you a little out of breath can 
help and fitting this into a habit (especially 
with others) means it is less likely to fail.

Healthcare workers are hugely experi-
enced in honing each interaction with every 
patient regardless of background. The Mak-
ing Every Contact Count initiative runs short 
training courses for all staff, with benefits to 
patients and the staff themselves.25 Its simple 
message (which also applies to unregistered 
staff) has three steps: ask, assess, refer.

There are free training resources on the 
Moving Medicine website for healthcare 
professionals on how to fit a discussion 
about exercise into a consultation lasting one 
minute, five minutes or longer.24 This also 
has information for the public on how to get 
active with different health conditions.

Clinicians should incorporate simple 
messages on how to increase muscle 
strength and exercise, particularly for older 
patients with comorbidities.26 For very frail 
older people, they should focus on ‘reducing 
sedentary behaviour and engaging in regular 
sit-to-stand exercise and short walks, stair 
climbing, embedding strength and balance 
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activities into everyday life tasks, and 
increasing the duration of walking, rather 
than concentrating on intensity’ (Box 1).3

NEUROCHEMICALS
We can harness the four ‘happy chemicals’ 
to help reinforce changes.27 Dopamine 
is stimulated by having small goals and 
rewards, serotonin is released with group 
activities and outdoors in sunshine, oxytocin 
is related to doing a good deed (which is why 
charity events or volunteering work well) 
and endorphins take 20 minutes to work 
with exercise so it may be worth suggesting 
keeping running shoes by the front door to 
reduce natural inertia.

THE SIDE ISSUE OF OBESITY
Obesity has rightly been highlighted as a 
major health problem. Exercise is not the 
main treatment modality for obesity. Fitness 
is different from lack of fatness. For example, 
Japanese initiatives encourage strength and 
aerobic fitness for increasing numbers of frail 
older people, despite a mere 3.5% prevalence 
of obesity.

Nutritional interventions including low 
carbohydrate diets have been highly effective 
at reversing obesity and type 2 diabetes 
(mediated through smaller insulin surges, 
less rebound hunger, more satiety and fewer 
nutritional deficiencies).28 Exercise works 
synergistically with nutrition. It is possible to 
change several behaviours at once and this 
may be advantageous: ‘success breeds suc-
cess’.29 Exercise adds endorphins and helps 
embed new habits with beneficial effects on 
neuromodulation and inflammation.

FAMILY, CULTURE, SOCIAL AND 
CULTURAL NORMS
People find it easier to maintain behaviour 
change when supported by those around 
them. Families should consider ‘going for a 
walk with Granny’.

There are clear knowledge gaps about the 
causes of ill health and the risks of exercise. 
Half the UK population does not realise that 
being physically inactive increases cancer 

risk.30 More (75%) are worried about genetic 
risks even though genetic factors are only re-
sponsible for approximately 10% of cancers30 
and 20% of all chronic diseases.31 Politicians’ 
worthy initiatives may fuel myths as 24% fear 
physical activity making their health issues 
worse while 44% would like advice on how to 
be more active.32

The NHS has been described as an ‘anchor 
institution’.33 The 1.6 million respected 
NHS employees could be a powerful force 
for changing concepts of health with a 
trickle-down effect across communities. The 
messages should be positive, highlighting that 
the trend towards multiple comorbidities and 
frailty is reversible, and that we should build 
environments that allow citizens to be active. 
NHS policies, processes and estates lag behind 
with a piecemeal approach to physical activity.

ENVIRONMENTAL INTERVENTIONS TO IMPROVE 
EXERCISE AND REDUCE POLLUTION
Worldwide, only two types of environmental 
interventions improve physical activity: first, 
‘interventions targeting the built environ-
ment, policies that reduce barriers to phys-
ical activity, transport policies and policies 
to increase space for recreational activity’ 
and second, ‘multi-targeted approaches to 
encourage walking and cycling to school, 
healthier commuting and leisure activities’.23 
Active travel has been highlighted as a means 
of fitting exercise into a habit.8 In England, 
only 3% of children cycle to school while 36% 
are driven by car.34 Public Health England 
has stressed that education and publicity, 
road engineering measures and enforcement 
activities to reduce traffic collisions are 
essential in making active travel more likely.35

A modal shift from the physical inactivity 
of using a car requires walking, cycling and 
public transport options. Over half (57%) of 
car journeys are under five miles.36 Almost 
two-thirds (61%) of UK adults say it is too 
dangerous to cycle on the roads37 so action is 
needed on infrastructure and perceptions.

There are overlaps between pollution and 
physical inactivity. Pollutants are a risk factor 
for stroke, heart disease, inflammation, cancer, 

asthma, chronic obstructive pulmonary 
disease, poor cognition, heart failure and type 
2 diabetes.38,39 Limiting motor transport would 
reduce pollution, partly through lowering ex-
haust emissions but mainly through reduction 
in small particulates from brake and tyre wear, 
which are a potent cause of inflammation. 
Electric cars still have the disbenefits of 
physical inactivity and production of partic-
ulates related to vehicle weight. In contrast, 
electric bicycles provide health benefits that 
are as good as for normal bicycles, with large 
surveys across Europe showing additional 
health benefits because they are widely used 
to replace car trips for older, disabled or less 
confident users.9,40

WHY DOCTORS AND SURGEONS NEED TO LEAD 
ON EXERCISE
Surgeons and other doctors may feel that 
they see patients too late to discuss exercise, 
and yet any physical activity is usually better 
than standard treatment alone. The effect 
of encouraging perioperative exercise may 
last decades longer than that of the planned 
operation. The regulators protect doctors 
more than other clinical staff using their 
clinical judgement beyond normal protocols. 
Discussing risk for every unique patient is 
what doctors do; doctors are specifically the 
handlers of uncertainty, managing complex-
ity and risk.17 It is abrogating responsibility 
just to refer patients to overstretched queues 
for physiotherapists or dieticians. We need 

For most people  » Do some activity 
that you can stick 
to regularly

 » Build up
 » Set mini-goals 

and rewards
 » Fit it into a schedule
 » Consider exercise in a 

group, outdoors or for 
a charity

For high risk people 
(eg bone metastases)

 » Personalised plan

For older people  » Sit-to-stand, walking, 
climbing stairs, 
strength, balance

Box 1 Advice for individuals3
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to give clear, simple advice ourselves: ‘Go out 
for a walk every day’ or ‘Find an activity and 
do it, ideally with others’.

We also need to understand, teach and 
give the same messages as the 1.6 million 
NHS staff, 1.5 million social care staff and 
400,000 exercise professionals. Silos need to 
be broken down. Toolkits of skills mean that 
all clinicians (not just physiotherapists) can 
teach the skill of getting up from a chair.24

Risk stratification can reduce barriers 
to exercise by removing a requirement for 
medical clearance for individuals whose risk 
is low. Cancer patients with no contraindica-
tions can start exercising but the American 
College of Sports Medicine suggests that 
those with neuropathy, lung or abdominal 
surgery, symptomatic cardiopulmonary 
disease, ataxia, extreme fatigue, severe 
nutritional deficiencies, worsening physical 
condition or bone metastases would benefit 
from a medical review and planning of their 
exercise programme.41

CONCLUSIONS
Exercise works as primary prevention and 
treatment for most common conditions 
including many cancers. Improved under-
standing and uptake of exercise would 

improve health as well as reducing unneces-
sary health spending and interventions. Doc-
tors and surgeons are trusted, and should 
reinforce clear messages to start doing some 
exercise and build up. For older people, it is 
normal to live with multiple comorbidities, 
and the doctor’s role should include clear, 
specific encouragement for each person to 
increase bone strength, muscle strength and 
activity to reduce their future dependency.

Improving the uptake of exercise requires 
action at individual, social and institutional 
levels (Box 2). The NHS workforce could help 
change society’s view of sedentary older people, 
passive care and distorted perceptions of risk. 
Policy makers should realise that spiralling 
costs of healthcare and social care are not in-
evitable. Doctors should advocate for improved 
environments for people to be more active.
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