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Physical activity is a natural part of the international HPH Network’ focus on improving health gains. 
It has an immediate effect on treatment results for a wide range of patient groups, including surgical 
patients, patients with non-communicable diseases and mental disorders.. In addition, physical activity 
also has many positive effects in preventing a wide range of diseases and conditions. 

In 2012, the HPH Task Force on Health Enhancing Physical Activity in Hospitals and Health Servic-
es (HEPA Task Force) was established to focus on visualizing physical activity, specifically to increase 
knowledge and education at different levels Also, to aid the development and evaluation of evidence-
based methods to implement PA in everyday health care and finally to further strengthen collaborations 
with key organizations in this field.

The HEPA Task Force was created for a period of four years, and as summary of some of the motivating 
results of the period, the HEPA Task Force have collected a series of short articles to give further inspira-
tion and acknowledgement to the importance of applying physical activities into regular clinical practice. 

The collection of articles in this supplement is aimed at health care personell, administrators and policy-
makers, who work in the field of implementation of physical activity (PA) in health care settings, includ-
ing hospitals. The focus is on facilitators and barriers, from experts in the field, sharing their experience 
and giving good examples, with the aim of  improving the implementation of physical activity in this 
context. 
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Today, the health care system faces an 
enormous task in combatting the tid-
al wave of noncommunicable disease, 
as highlighted by the UN and WHO (1).  
Many disorders, including obesity, dia-
betes mellitus, cardiovascular disease (1), 
osteoporosis and mental disorders, are 
lifestyle related. The scientific evidence 
for the benefits of physical activity (PA) 
has accumulated, and today we know 
that regular PA will decrease the risk for 
non-communicable disease substantially, 
lowering the risk of premature cardiovas-
cular death (2), but also having proven 
effects in cancer (3) and pre-surgery (4). 
In the last decades, a decrease in the lev-
el of PA of many populations worldwide 
have taken place, and simultaneously an 
increase in sedentary time. This trend is 
expected to increase even more in the fu-
ture (5). 

PA in everyday health care, is howev-
er still under-utilized in relation to the 
proven effects. This is despite an almost 
universal presence of PA-recommenda-
tions in national and international guide-
lines, often as first-line treatment for a 
great number of various disorders (6). 
The scientific knowledge of the efficacy 
of PA as prevention and treatment of dis-
orders have been collected in reference 
books, such as the Swedish FYSS-book 
(PA in prevention and treatment of dis-
ease) (7), as well as being channelled into 
international intitiatives, such as exercise 
is medicine (EIM) and similar entities. 

In 2012, the Task Force on Health En-
hancing Physical Activity in Hospitals 
and Health Services (HEPA) was esta-
blished within the international Health 
Promotion Hospital Network (HPH). The 
Task Force has run for four years with the 
aim of promoting the implementation of 

PA as a part of regular health care as an 
efficient treatment modality option for a 
multitude of diseases. 

This supplemt aims to present a number 
of papers, helping to aid clinicians and 
administrators on planning and execut-
ing implementation measures of PA into 
health care. The supplement, includes 
short papers on the ethics of lifestyle 
behavioural change, the barriers and 
facilitators of PA implementation, how 
to assess PA, health economical aspects 
as well as clinical examples of the use of 
PA for treatment (the Swedish model of 
physical activity on prescription). 

We hope you will enjoy the supplement!

Mats Börjesson
Leader of the HPH Task Force on Health 
Enhancing Physical Activity in Hospitals 
and Health Services (2012-16). 
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Introduction
The scientific evidence for the benefits 
of physical activity (PA) has accumulat-
ed in the last 20-30 years (1). Regular PA 
decreases the risk for cardiovascular dis-
ease and death (2) and also has a positive 
treatment and/or preventive effect on nu-
merous other conditions, such as depres-
sion, osteoporosis and cancer (1;3). On 
the other hand, inadequate PA is related 
to higher health care expenditures and 
an increase of adults’ PA levels to comply 
with guidelines may reduce health care 
costs substantially (4). The health ben-
efits of PA seem to be dose-dependent, 
with the greatest benefits gained from in-
creasing a very low level of activity (2). In 
addition, being sedentary has been pro-
posed as an independent risk for future 
mortality (5), implying that unnecessary 
bedrest also in the hospital setting must 
be avoided. 

In spite of the evidence supporting its 
widespread clinical use, PA is still un-
derutilized as an established treatment 
modality in health care (6;7). An insuffi-
ceint number of patients are given advice 
or counselling on PA in the health care/
hospital setting (7;8). In fact,  promot-
ing a healthier lifestyle should be a core 
issue in the health care system given the 
increase of non-communicable diseases 
(NCD) worldwide (9;10), especially as 
the major risk factors for NCDs are mod-
ifiable through a healthier lifestyle (10).  
Thus, the challenge remains to translate 
the known research on health benefits of 
PA to practical use in the health care sys-
tem, both for prevention and treatment. 
The primary care and hospital settings 
offers numerous possibilities for PA to 
become a regular treatment modality for 
lifestyle related risk factors and disorders. 

The goal of the present paper is to aid the 
implementation of PA in the hospital/
health care setting, by highlighting facil-
itators and methods to increase the level 
of PA in patients, as well as identifying 
barriers to implementation. The latter 
may include: lack of motivation (of both 
patient and the health care personnel), 
structural deficiencies, and lack of edu-
cation.

Barriers to implementation
Motivational factors
First of all, the motivation of the patient 
for change, as well as the resistance to 
altering unhealthy habits, is of great im-
portance for the adherence and non-ad-
herence to given lifestyle advice (11). It 
is difficult to change a negative lifestyle 
behavior (12), and psychological, be-
havioural and environmental factors 
must be considered at the individual lev-
el (11;13), showing that Health Psycholo-
gy has a definitive role in modern health 
promotion (13). In addition to established 
models for behavioural change (11), new 
methods have emerged, with proven effi-
cacy to improve the level of PA in patients 
(14). For example, the Swedish model of 
physical activity on prescription (PAP) 
(15), which is also described in a separate 
article in this guide.

Although the patients in different surveys 
state that they want and expect the health 
care system to provide guidance on life-
style behaviour and PA, we do not ade-
quately fulfill this task (16). While health 
care personnel in general are positive to 
lifestyle counseling (17), there are inter-
esting variations among clinicians. In a 
nationwide German study in the primary 
care, female clinicians were less likely to 
perceive barriers to lifestyle counselling, 
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role in medical educations at different levels, in the fu-
ture. Here it is important to focus also on logistical and 
administrative barriers to implementation. 

Lack of structural and logistical support
A lack of structural support, including lack of sched-
uled time for lifestyle counselling, inadequate/lack of 
reimbursement and lack of support from superiors 
(17;19;21) also contributes to lower motivation of work-
ing with lifestyle-related prevention and treatment. 
The working load of physicians, make it (increasingly) 
difficult to prioritize time for lifestyle counseling (17). 
Furthermore, the financial models commonly applied 
in the health care system do not allow these prioriti-
zations (17;19). However, many large structural chang-
es in health care have been successfully implemented 
in the last decade, and many of them also at a very 
fast rate. Modern health care will need to address the 
amounting problem of lifestyle related disease, by in-
creasing the profile of lifestyle adjusting care-taking, 
such as improving the level of the PA in insufficiently 
active patients (9;20;26). By emphasizing the need for 
these measures, the health care system, at all levels, 
should aid the implementation of PA as regular treat-
ment modality (9). This includes allocation of time, 
reimbursement and structural support (17;19).  Our fu-
ture health care cannot afford not to move in this way.

Structural and logistic problems could also be barriers 
to working with lifestyle counselling, particularly in the 
hospital setting. Patients are staying only a short time 
in the hospital and often many different specialists are 
involved in the patients care. Also, poor communica-
tion between different units within the hospital, is an 
important issue to consider when identifying addition-
al barriers. Lack of fitness facilities for the patients in 
the hospital setting is in many cases also a barrier. Im-
portantly, there is still a lack of high-quality studies on 
the efficacy of increasing the PA level in the hospital 
setting. Finally, there is a great need for improving the 
communication between the hospitals and the respon-
sible for the continued activity outside the hospital, be 
it primary care or ordinary training/fitness facilities, as 
well as in the organisation of a structured follow-up. 

Facilitators
National and international recommendations
International as well as national recommendations, 
uniformly recommend PA as first-line treatment for a 
number of major non-communicable diseases (NCD´s) 
in today´s health care, including diabetes, obesity, hy-
pertension, osteoporosis and depression (10;27). This 
is an important message to the health care system, to 

and were more likely to ask patients about lifestyle 
risk factors compared to their male colleagues (18). 
Traditionally, lifestyle advice is performed to a great-
er degree at primary care level (8). As indicated in a 
recent Swedish survey, doctors in the hospital setting 
may lack interest and/or knowledge to include coun-
selling of lifestyle behavior as a part of the treatment. 
The reason for this may also be partly structural, as at 
the primary care level (19). Traditionally, hospital doc-
tors ”treat sick patients” and do not provide (or have 
”enough” time for), advice on preventive measures. 
Another possible barrier for implementation of PA in 
the hospital setting, may be the misconception that PA 
is only a preventive measure, when in fact it is also a 
treatment option for patients with established disease 
(20). 

Lack of knowledge
Lack of knowledge on the effects of PA as well as on 
effective strategies for lifestyle improval could consid-
erably contribute to the underuse of PA as a treatment 
modality (12;17;18;21). Very few hours of the physi-
cians education is dedicated to the effects and imple-
mentation of lifestyle change including PA. In fact, 
more than half of the physicians trained in the U.S. in 
2013, received no formal education in physical activity, 
as shown in the U.S. medical education curricula (22). 
This may ontribute to physicians feeling less prepared 
to counsel the patient on lifestyle behaviors (12;17;22). 
A study found that medical school students were more 
positive to lifestyle behaviour change before they start-
ed medical school compared to after their graduation 
(23). Not surprisingly, the PA habits of doctors and 
medical students positively influenced the likelihood of 
lifestyle counseling (24). 

Thus, the medical faculties at major university Hospi-
tals have a great responsibility in spreading the knowl-
edge and scientific evidence on successful methods 
for increasing PA in health care (9;21;25), to medical 
students as well as doctors at various levels of special-
ization. University Clinics should spearhead the im-
plementation of evidence-based lifestyle behavioural 
change methods in the health care system, starting at 
their respective “home” clinics.  The learning must be 
effective and evidence-based (19), as interactive tech-
niques (audit/feed back) and reminders have been 
shown to be more effective in changing the physi-
cians´clinical practice, as compared to printed infor-
mation and presentations by opinion leaders (25). 

It is necessary, that PA and the knowledge on how to 
achieve lifestyle changes must have a more pronounced 
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The role of national and international net-
works
In recent years, the Swedish and the international HPH 
network on Health Promoting Hospitals and Health Ser-
vices (HPH Network) have focused on three target groups; 
the patient, the community and the healt care staff, as all 
three groups are seen pivotal for the increased focus on 
health promotion in the health care setting. Many of the 
logistical and administrative barriers to the establishment 
of PAP have been addressed, such as medical record in-
tegration, reimbursements and logistics. Different reim-
bursement models have been applied in different part of 
Sweden, some regions reimburse all prescriptions, while 
others reimburse only followed-up prescriptions. For PA 
to be integrated into the hospital setting, similar national 
and local networks need to be maintained.

Today, many international organizations recognize the 
importance of PA for health, e.g. the World Health Orga-
nization (WHO) (27) and the associated network of Health 
Promoting Hospitals (HPH), Health promoting Physical 
activity (HEPA), European Society of Cardiology/Europe-
an Association for cardiac Prevention and rehabilitation 
(ESC/EACPR) (31), the International Olympic Committe 
(IOC) (9), the European Federation of Sports Medicine 
Associations (EFSMA), Exercise is Medicine (EIM) (20), 
among others. According to the international HPH Net-
work, a hospital may be considered as offering health pro-
moting, when physical activity has been integrated as a 
part of the regular therapeutic alternatives in the hospital 
setting. The listed organizations having slightly different 
foci, typically organizing different specialists, but they 
complement each other as they share the common goal of 
increasing PA as a mean to increase health. In the future, 
stronger and closer collaboration between relevant orga-
nizations are needed. 

Summary
As future costs for lifestyle related diseases are expect-
ed to multiply worldwide, we now have collected suf-
ficient evidence on the effect of PA for health, as well 
as on methods to increase the level of PA in patients. 
However, PA is still underutilized as a treatment tool 
in health care, while the preventive use of PA is more 
recognized. Several barriers, motivational, education-
al as well as logistical and administrative, have to be 
addressed. As for facilitators, guidelines and reim-
bursement schemes are needed as well as national and 
international collaboration between relevant organiza-
tions devoted to increase the use of PA in the health 
care setting. The implementation of PA in the hospital 
setting is equally important as the ongoing implemen-
tation of referral systems in general practice and other 

which they have to respond. As mentioned above, the 
patients expect health care personnell to deliver life-
style advice (16), and also consider it to be the respon-
sibility of the health care system to help them be more 
physically active (16;28). Still many physicians and 
administrators believe lifestyle measures to be some-
one else´s problem (society, schools, parents), focusing 
only on the preventive aspects of PA. In this case, de-
veloping national guidelines as a ”pressure from above” 
on the health care system, could be central to aiding the 
implementation of PA as a method of treatment. 

As an example, the Swedish National Board of Health 
and Welfare issued their guidelines on disease preven-
tion in 2011. Along with other approaches on lifestyle 
factors, methods for increasing PA were reviewed and 
evidence graded (29). The conclusion summarizes 
that ”the health care system should offer advice with 
added written prescription or pedometer and indi-
vidual follow-up, to all patients being insufficiently 
physically active”. This also summarizes the core con-
tent of the Swedish model of physcial activity on per-
scription (PAP) as well as other similar models as an 
evidence-based method that could be used within the 
health care system to promote physical activity in dif-
ferent settings, including the hospitals.

The role of specialists and their organisations
The efforts of many different specialties will be needed 
to tackle the challenge of implementing PA as an ordi-
nary part of hospital care (30). Patients with a sedenta-
ry lifestyle and who would benefit from an increased le-
vel of PA will be detected by most specialties, including 
general practice, cardiology, internal medicine, pain 
medicine, psychiatry, orthopedics and surgery. Indeed, 
a majority of patients seeking health care would poten-
tially benefit from increasing their PA level. In those 
areas where sports medicine specialists are available, 
they will fulfill an important role as their knowledge on 
how PA affects the body and how disease will affect the 
ability to be active is essential, also as a source of refe-
rence for other specialists (30).

A majority of treatments initiated in the hospital set-
ting will continue when the patient are referred to 
further follow-up in the primary care setting, thus, if 
PA will be prescribed regularly in the hospital setting, 
it could have a major effect on the long-term continu-
ation of this treatment. Therefore, the hospital doctors 
hold a key to the success of PA as a treatment modality. 
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Introduction
In health care, the quality shall be contin-
uously secured and developed. Follow-up 
of life-style habits such as physical ac-
tivity does not differ from monitoring of 
other treatment in the health care set-
ting. For systematic evaluation, valid and 
reliable methods are required as well as 
that  measurements are conducted before 
and after interventions. In this paper, the 
concept of assessment is consistently 
used instead of measurement since cer-
tain measurements are direct while oth-
ers are indirect and are based on the par-
ticipant’s own assumptions (1;2).

Physical activity is another word for body 
movement that results in increased en-
ergy expenditure. Accordingly, physical 
activity can be assessed in the form of 
energy expenditure or as behaviour. The 
components of aerobic physical activity 
that have shown a strong link with health 
are intensity, duration and frequency. 
For health-enhancing effects, the activ-
ity is recommended by WHO to be car-
ried out at an intensity that is moderate, 
for a time (duration) of at least 150 min-
utes every week (preferable  3-5 days per 
week, frequency) or at an intensity that is 
vigorous, for a time of at least 75 minutes 
every week (3). A few different methods 
are described below that can be used to 
assess various aspects of physical activity.

Physical activity assessment 
methods
Questionnaires
Questionnaires for assessment of physi-
cal activity are the most common meth-
od and there are currently hundreds of 
versions available (2;4;5). The most basic 
questionaires only ask about the individ-
ual’s exercise habits and offer pre-deter-
mined responses on a 3–5 degree scale. 

The more advanced questionnaires ask 
exactly what has been done and for the 
duration, and maybe even how often 
the individual has been physically active 
during a certain period of time (the past 
week, month, or a year). 

Most questionnaires ask about the de-
gree of exertion, which is affected by the 
individual’s capacity. It is likely that the 
better aerobic fitness and strength the 
individual has, the easier the activity is 
perceived to be. In addition, the individu-
al’s body weight is of significance since it 
costs more energy to carry around more 
weight and the activity is then perceived 
as more strenuous. If exercise or training 
habits are asked about, it should be noted 
that the respondent only assesses parts 
of the total physical activity completed. 
These questions most often show a high 
degree of reliability and validity, since it 
is easier to remember what is done reg-
ularly and with a higher intensity (6;7). 
Exercise has also shown the strongest as-
sociation to achieved health effects. How-
ever, if everyday activities are prescribed, 
they cannot be assessed with questions 
about exercise.

To calculate the energy expenditure from 
questionnaires, the given activities are 
weighted with an energy expenditure 
measure for the activity. Metabolic equiv-
alent (MET), or a multiple of the oxygen 
uptake at rest, is often used (8). Resting 
corresponds to 1 MET and light activities 
1–3 MET. Activities of moderate intensi-
ty can vary between 3–6 MET and activi-
ties that entail a high level of exertion are 
over 6 MET.

As many studies show, it has often been 
difficult to compare physical activity 
levels between countries since different 
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thing about intensity. This means that if a person walks 
100 meters, the pedometer will register approximately 
110 steps, while it only registers approximately 70 steps 
if the person runs.    

Accelerometers are more advanced instruments. They 
measure acceleration in one, two or three orthogonal 
planes with the help of either a mechanical pendulum 
or a digital function. Acceleration is a direct measure-
ment of body movement and the higher the accelera-
tion, the greater the intensity. Besides total physical 
activity, accelerometers can also provide a measure of 
intensity, duration and frequency, and thus give a pic-
ture of the pattern of the activity. Another strength of 
the accelerometer is the ability to assess inactivity and 
sedentary behaviour. Most accelerometers also contain 
an inclinometer so body posture can be detected. Acce-
lerometers are more costly than step-counters, but they 
are preferable if greater precision is desired. A good ac-
celerometer should be method tested and easy to wear 
(15-17).

With accelerometer technology, a time period can also 
be set over which the activity should be summarised (a 
so-called epoch). The shorter the time period, the more 
precision is possible. For adults, the time period of one 
minute is most often used and for children 10–15 se-
conds. In addition, newer models of accelerometers 
manage to store data for a longer time, which means 
that measurements can be carried out for months if de-
sired, but the individual’s activity is usually measured 
for a week. Accordingly, an accelerometer produces 
enormous amounts of data. If a 15 second time period 
epoch is used, there will be four points per minute, ti-
mes 1,440 minutes per day, times seven days per week, 
resulting in approximately 40,000 data points per in-
dividual. An extensive post-treatment of collected raw 
data is needed before a comprehensible description of 
an individual’s physical activity can be made. In recent 
years pattern recognition using the accelerometer raw 
data has started to become a common way to analyze 
the data. This way is so far not user friendly, and few 
studies have shown a connection between this way of 
analyzing data and health outcomes. 

An accelerometer can be worn on the hip, thigh, ank-
le or wrist. The position of the body affects the mea-
surement because the movement pattern is perceived 
differently depending on where it is placed. The most 
common location is on an elastic band around the 
waist, near the center of the gravity. For this placement 
most studies have demonstrated high validity for mea-
suring the total energy expenditure. To placeme the ac-
celerometer on the wrist as a watch is becoming more 

methods have been used. This has led a group of in-
ternational researchers to develop a method that mea-
sures all health-enhancing activity, a meassure which 
is standardised and can be used internationally. The 
International Physical Activity Questionnaire (IPAQ) 
was developed and method-tested at the beginning of 
the 2000s (9). As a supplement, the Global Physical 
Activity Questionnaire (GPAQ) was developed (10). 
These are now a national and international standard in 
several countries and organisations (WHO, EU).  

Questionnaires are associated with methodological bi-
ases, as  it is often difficult to remember exertion and 
that many individuals may have a tendency to over-re-
port physical activity levels. When selecting the ques-
tionnaire for the assessment of physical activity can be 
a checklist used to assess the methodological quality 
and guidelines for the choice of method based on the 
issue, and how systematic method bias can be reduced 
(11;12).

Diaries
To determine the total energy expenditure and also ob-
tain a measure of how the activity is divided over the 
day, diaries can be used (2;13). The diary should inclu-
de what has been done based on given examples with a 
certain time interval (every 5th or 15th minute).

Diaries have shown a high degree of concordance with 
the total energy expenditure, but are time-consuming 
for the participants, which means that they are seldom 
useful in large scale studies or in clinical settings.

Movement sensors
To reduce the systematic errors that self-reports of 
physical activity entail (it is difficult to remember the 
degree of exertion, over-reporting is common, etc.), 
objective methods are recommended. The instruments 
that can assess activity directly are step-counters and 
accelerometers.

Pedometers provide a rough measure of the activity 
and their use can be beneficial in interventions so the 
persons themselves can follow their activity develop-
ment since direct feedback to the individual is possible. 
It should be noted that there are many different brands 
of varying quality. Depending on sensitivity and so on, 
the variation in the number of steps can be more than 
20 percent. A good pedometer should be method-te-
sted in terms of reliability and validity, have a cap, not 
have a filter function and should be robust. The sensi-
tivity should be 0.35 G, which means that it is sensitive 
to natural human movement (14). The disadvantage of 
pedometers primarily lies in the fact that they say no-
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with body temperature, heat flux and galvanic skin re-
sponse. It gives a measure of the total energy and time 
spend in different intensities and the software is re-
latively easy to handle. ActiReg is an instrument that 
combines body position and movement separately or in 
combination with heart rate. ActiReg classifies the acti-
vity’s energy expenditure in the categories easy, mode-
rate or very strenuous. ActiHeart is another instrument 
that combines accelerometry and heart rate. In this 
method, the accelerometry weighs the heaviest at low 
intensity, while heart rate weighs heavier at high inten-
sity. This way, the measurements are weighted to make 
the calculation of the completed physical activity more 
precise. New products combine accelerometry and GPS 
data (Global Positioning System) to also weigh in mo-
vements/distance in the calculations.

Assessment of sedentary behaviour
A person, who follows the health-enhancing recom-
mendations, or the recommendations for strength and 
aerobic fitness, can also be sedentary for a significant 
part of the day. In other words, it is possible to periodi-
cally both be highly active and sedentary “at the same 
time” (19). Physical inactivity (can be defined as not 
fulfilling the recommendation) and being sedentary 
can thereby be viewed as two risk factors, which both 
need to be studied together and independent of one 
another. 

To assess the degree of sedentary behaviour, different 
types of questions have been used, such as the time 
spent in front of the TV or computer. These questions 
are often misleading unless the total sedentary time 
and activity is also taken into account. Of the objective 
instruments, accelerometers and heart rate monitoring 
can provide an illustration of all so-called sedentary 
time, as well as active time. Pedometers however, can-
not say anything about time spent sitting still. Questi-
onnaires like the IPAQ can also provide an illustration 
of this behaviour.

Valid and reliable methods are needed for assessing 
whether an individual is sufficiently physically active, 
i.e. if her or he needs prescribed physical activity. It 
also requires that these are sensitive enough to detect a 
change in behavior (12). For example, the Swedish Na-
tional Board for Health and Social Welfare has devel-
oped guidelines how health care should work with di-
sease prevention methods have produced a number of 
measures of lifestyle, including physical activity (20). 
The measurements should be used as a basis for out-
come and process indicators. Specific questions may 
also be used as an aid in the context of counselling with 
individuals about lifestyle habits, in order to identify 

common,as it is perceived easier to carry, which will in-
crease the likelihood of a person wearing the monitor. 
Placement of the accelerometer on the wrist can also 
catch arm movements that are not captured when the 
monitor is worn around the waist, which can also give 
an idea of the activities carried out solely by the arms 
or arm movements combined with body movements. 
Because of the risk of an overestimation of the total 
activity, placement of the accelerometer on the wrist 
lowers the validity. Another common location is on the 
thigh and is used primarily to assess the positions of se-
ated and standing. The accelerometers commonly used 
in research and clinical practice are Actigraph, Activ-
PAL, Actiwatch, GENEActiv, RT3 and Actical. Since 
the principle of measuring the acceleration is the same 
for all products determines the appropriate price, how 
user-friendly the monitor and software as well as the 
issue that precedes the measurement.

The advantage of using accelerometers often outweig-
hs the disadvantages, however. Both pedometers and 
accelerometers are insensitive to activities that take 
place with the upper-body or activities such as swim-
ming and cycling. In spite of this, they provide a good 
view of overall activity and for accelerometers also of 
how the activity is divided over the day. Studies have 
shown that approximately 90 % of people’s time awake 
is spent sedentary or by walking, which justifies the use 
of accelerometers as a measure of physical activity.

Heart rate monitoring
One way of indirectly measuring physical activity is 
to use heart rate monitors. With the help of a sensor 
around the chest and a receiver, the pulse can be con-
tinuously monitored. The pulse has a virtually linear 
relationship to exercise intensity (primarily aerobic 
work – with oxygen). Several models of heart rate mo-
nitors have the possibility of storing data and can be 
connected to a computer for processing. This method 
makes it possible to measure intensity, duration and 
frequency. It also provides a good measurement of the 
total energy expenditure (18). Heart rate monitors are 
frequently used at the individual level to find the in-
dividual’s optimal exercise intensity based on current 
aerobic capacity.

Combination of methods
New instruments are constantly being developed to 
assess physical activity. The most modern instru-
ments, which are more advanced and expensive than 
the aforementioned, combine several methods and te-
chnologies. Sensewear is worn on the upper arm and 
is an instrument that combines triaxial accelerometry 
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The level of activity is adjusted to the intensity of the 
activity. Activities with a high intensity (question 1) is 
multiplied by a factor 2, while activity of less intensity 
(question 2) has a factor 1. I. e. 45 minutes of walking 
(45x1) plus 45 minutes of running (45x2 = 90 activi-
ty minutes) sums up to 135 activity minutes. The goal 
is to reach up to 150 activity minutes per week, which 
corresponds to the recommendation on physical acti-
vity. The questions are tested regarding reliability and 
validity, and show that they are equivalent with other 
self-reported questions about physical activity (21).

The use of objective measures of physical activity, such 
as accelerometry, within the health care setting is be-
coming more and more feasible and user friendly and is 
strongly recommended to reduce measurement errors 
due to recall bias.

Conclusion
This paper summarizes different methods for asses-
sing physical activity. Valid and reliable physical acti-
vity measures are needed. Objective measures such as 
accelerometry are promising. The measures can assist 
health care workers in prescribing the right dose of 
physical activity and the measures are imperative when 
evaluating physical activity interventions in the health 
care setting.

individuals who are most in need of increasing their 
physical activity (an in-depth assessment may be re-
quired) and for monitoring changes in physical activity 
levels, both at individual and group level.

Assessment of physical activity within health 
care setting
For physical activity, the Swedish National Board for 
Health and Social Welfare has chosen two specific 
questions, one about physical exercise (high intensity) 
and one for everyday physical activity (moderate inten-
sity). The questions are asking about total time of phy-
sical exercise and every day physical activity for a usual 
week (Figure 1). 

Figure 1 Example of questions developed by the Swedish National Board 
for Health and Social Welfare, to assess and evaluate health-enhancing 
physical activity within the health-care setting.

1. How much time do you spend a usual week on physical exercise that 
makes you short of breath, such as running, aerobics and ball game?

0 minutes/not at all

Less than 30 minutes

30-60 minutes (0,5-1 hour)

60-90 minutes (1-1,5 hour)

90-150 minutes (1,5-2,5 hours)

150-300 minutes (2,5-5 hours)

More than 300 minutes (5 hours)

2. How much time do you spend a usual week on every day activities, 
such as walking, cycling or gardening? - Include all minutes but only 
those with at least 10 minutes per time.

0 minutes/not at all

Less than 30 minutes

30-60 minutes (0,5-1 hour)

60-90 minutes (1-1,5 hour)

90-150 minutes (1,5-2,5 hours)

150-300 minutes (2,5-5 hours)

More than 300 minutes (5 hours)

The questions are designed so that they can also capture 
incremental improvements even among those who are 
least active, regardless of whether they achieve the re-
commended level of activity or not. That question can 
capture changes of the least active is important, because 
these people have the most to gain by increasing their 
level of activity. In addition, it is important to keep in 
mind that you do additional health benefits if you have a 
level of activity that exceeds the recommended.

The results from question 1 (high intensity) and 2 (mo-
derate intensity) of physical activity are weighted to-
gether to a common measure named activity minutes. 



C L I N
 I C

 A
 L

   
• 

  H
 E A L T H   •   P R O

 M
 O

 T I O N   •

   
   

    
    

      
                                    staff competencie

s

    
 e

vi
de

nc
e

   
   

    
    

      
   patient preferences

C L I N
 I 

C 
A

 L
   
• 

  H
 E A L T H   •   P R O

 M
 O

 T I O N   •

   
   

   
    

     
                                      staff competencie

s

   
  e

vi
de

nc
e

   
   

   
    

     
     patient preferences

December | 2016 | Page  12Supplement www.clinhp.org

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Health Science, Lund University, Sweden
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2016

References
(1) Ainsworth BE, Levy S. Assessment of health-enhancing physical activity. 
Methodological issues. In: Oja P, Borms J, ed. Health enhancing physical 
activity. Oxford: Meyer & Meyer Sport; 2004.
(2) Welk GJ. Physical Activity Assessments for Health-Related Research: Hu-
man Kinetics; 2002.
(3) WHO. Global recommendations on physical activity for health: World 
Health Organisation 2010.
(4) Troiano RP, Pettee Gabriel KK, Welk GJ, Owen N, Sternfeld B. Reported 
physical activity and sedentary behavior: why do you ask? Journal of physi-
cal activity & health. 2012; 9 Suppl 1:S68-75.
(5) van Poppel MN, Chinapaw MJ, Mokkink LB, van Mechelen W, Terwee 
CB. Physical activity questionnaires for adults: a systematic review of mea-
surement properties. Sports medicine. 2010; 40:565-600.
(6) Klesges RC, Eck LH, Mellon MW, Fulliton W, Somes GW, Hanson CL. The 
accuracy of self-reports of physical activity. Medicine and science in sports 
and exercise. 1990; 22:690-7.
(7) Masse LC, de Niet JE. Sources of validity evidence needed with self-re-
port measures of physical activity. Journal of physical activity & health. 
2012; 9 Suppl 1:S44-55.
(8) Ainsworth BE, Haskell WL, Whitt MC, et al. Compendium of physical 
activities: an update of activity codes and MET intensities. Medicine and 
science in sports and exercise. 2000; 32:S498-504.
(9) Craig CL, Marshall AL, Sjostrom M, et al. International physical activity 
questionnaire: 12-country reliability and validity. Medicine and science in 
sports and exercise. 2003; 35:1381-95.
(10) Bull FC, Maslin TS, Armstrong T. Global physical activity questionnaire 
(GPAQ): nine country reliability and validity study. Journal of physical activ-
ity & health. 2009; 6:790-804.
(11) Ainsworth BE, Caspersen CJ, Matthews CE, Masse LC, Baranowski T, 
Zhu W. Recommendations to improve the accuracy of estimates of physical 
activity derived from self report. Journal of physical activity & health. 2012; 
9 Suppl 1:S76-84.
(12) Hagstromer M, Ainsworth BE, Kwak L, Bowles HR. A checklist for eval-
uating the methodological quality of validation studies on self-report in-
struments for physical activity and sedentary behavior. Journal of physical 
activity & health. 2012; 9 Suppl 1:S29-36.
(13) Bouchard C, Tremblay A, Leblanc C, Lortie G, Savard R, Theriault G. A 
method to assess energy expenditure in children and adults. The American 
journal of clinical nutrition. 1983; 37:461-7.
(14) Tudor-Locke C, Bassett DR, Shipe MF, McClain JJ. Pedometry methods 
for assessing free-living adults. Journal of physical activity & health. 2011; 
8:445-53.
(15) Butte NF, Ekelund U, Westerterp KR. Assessing physical activity using 
wearable monitors: measures of physical activity. Medicine and science in 
sports and exercise. 2012; 44:S5-12.
(16) Corder K, Brage S, Ekelund U. Accelerometers and pedometers: meth-
odology and clinical application. Current opinion in clinical nutrition and 
metabolic care. 2007; 10:597-603.
(17) Matthews CE, Hagstromer M, Pober DM, Bowles HR. Best practices 
for using physical activity monitors in population-based research. Medicine 
and science in sports and exercise. 2012; 44:S68-76.
(18) Van Remoortel H, Giavedoni S, Raste Y, et al. Validity of activity mon-
itors in health and chronic disease: a systematic review. The international 
journal of behavioral nutrition and physical activity. 2012; 9:84.
(19) Dunstan DW, Howard B, Healy GN, Owen N. Too much sitting--a health 
hazard. Diabetes Res Clin Pract. 2012; 97:368-76.
(20) Socialstyrelsen. Nationella riktlinjer för sjukdomsförebyggande metod-
er 2011. Indikatorer. In: Socialstyrelsen, editor. 2011. p. 14-23. (In Swedish).
(21) Olsson SJG, Ekblom Ö, Andersson F, Börjesson M, Kallings LV. Cate-
gorical answers provide superior validity to open answers whan asking for 
level of physical activity. A cross-.sectional study. Scand J Publ Health. 2015. 
Epub ahead of pring.



C L I N
 I C

 A
 L

   
• 

  H
 E A L T H   •   P R O

 M
 O

 T I O N   •

   
   

    
    

      
                                    staff competencie

s

    
 e

vi
de

nc
e

   
   

    
    

      
   patient preferences

C L I N
 I 

C 
A

 L
   
• 

  H
 E A L T H   •   P R O

 M
 O

 T I O N   •

   
   

   
    

     
                                      staff competencie

s

   
  e

vi
de

nc
e

   
   

   
    

     
     patient preferences

December | 2016 | Page  13Supplement www.clinhp.org

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Health Science, Lund University, Sweden
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2016

Introduction
Physical inactivity and obesity are one of 
five leading global risk factors for morta-
lity in the world (1).  Physical inactivity 
rises in many countries and it is estima-
ted as being the principal cause for e.g. 
approximately 30% of ischemic heart di-
sease burden (2). It increases the risk of 
cardiovascular diseases, breast and colon 
cancers, dementia and depression and 
type 2 diabetes (3). 

Physical activity (PA) is a modifiable li-
festyle-related risk factor and evidence 
shows that PA has health benefits (4;5). 
During treatment and consultation of 
inactive patients, the health care person-
nel should advice on the benefits of in-
creased levels of PA (2) and screenings of 
patients who do not meet the guidelines 
on PA is important (6).  In a recent syste-
matic review, Helmenhorst and co-wor-
kers present a comprehensive list of phy-
sical activity questionnaires (PAQ) for 
different age groups with a focus on re-
liability and validity of the PAQ (7). This 
review is helpful in selecting an approp-
riate PA screening method for different 
focus groups. PAQ are the most common 
applications in large populations for the 
assessment of PA as well as clinical pra-
ctice (8;9).

PA screening in health care
Primary care can be a cornerstone for 
PA promotion as well as PA screening. 
In USA, Approximately 78% of people 
consult their general practitioner (GP) at 
least once a year (9).  Primary care is a 
good place to promote PA or screen of PA 
for several reasons: in developed coun-
tries large population consult their GP, 
health promotion of integral part of pa-
tients having non communicable disea-

ses and simple screening questionnaires 
have been available to record PA in pri-
mary care (10). In addition GPs are relia-
ble sources of advice (9).  

In worldwide medical schools, residency, 
and fellowship training programs should 
prepare physicians to recommend exer-
cise (11). Currently mostly physicians 
in the primary care provides individual 
services as counseling on PA to patients 
and in most countries primary care offers 
PA counseling to a minority of the pa-
tients (12). One significant and important 
thing, which is easily put into practice, is 
the identification of patients who do not 
meet current physical activity PA guide-
lines. Unfortunately, PA is not regularly 
assessed in clinical settings (13). 

There are several techniques for assess-
ment of PA, like behavioral observation, 
questionnaires and calorimeters, heart 
rate monitors or motion sensors (e.g., pe-
dometers or accelerometers) (8).  Uses of 
objective assessment methods of PA are 
more frequent use in nowadays.  In com-
parison to alternative methods (e.g. ob-
jective methods of assessing PA), PAQs 
are short, easy to administer, and require 
minimal resources and hereby makes it a 
quick tool for screening in the health care 
system (8). In addition, PAQ are still the 
most feasible and practical method for 
screening PA, even though questionnai-
res have limitations as measurement er-
ror and misreporting (7).  

PA screening questionnaires
It would be ideal if PQAs can rank pa-
tients into four categories: active, mo-
derately active, moderately inactive and 
inactive (14). The PA screening method 
should also give information about type, 
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location, domain and context of the PA (7). Also it is 
important that PAQs are reliable, valid and sensitive 
(7;15). Based on Helmenhort’s systematic review, most 
PAQs appear to have acceptable reliability while the 
validity is moderate at best (7). Also it should be sta-
ted that PAQs are subjective methods and the results 
dependent on the respondent’s cognition. In addition, 
questionnaires should not focus only on leisure time 
PA but also occupational PA. 

International Physical Activity Questionnaire (IPAQ) is 
one type of questionnaire, which can be used to obtain 
comparable estimates of physical activity and its short 
version is suitable for quick screening in large populati-
ons, but it mostly focus on leisure time PA and requires 
complex mathematical calculations (9). Stanford Brief 
Activity Survey (SBAS) can be used for a quick assess-
ment of the usual amount and intensity of the physical 
activity a person performs throughout the day (16), and 
Taylor-Piliae and co-workers have shown that SBAS is 
a valid and reliable PAQ in older adults (17).  

General Practice Physical Activity Questionnaire (GP-
PAQ) is one example of a validated and reliable ques-
tionnaire, which focuses on both leisure time PA and 
occupational PA. Recent studies show that GPPAQ is 
acceptable for use in general practice by all focus group 
participants and most health care professionals consi-
dered that they can use GPPAQ in their routine work. 
Self- completion by patient of GPPAQ paper-copy be-
fore entering a GP consultation was the best method to 
screen patients PA. (14). This method can be one of the 
most suitable PA screening methods for use in primary 
care. Another useful short questionnaire is the 4-level 
Saltin-Grimby Physical Activity Level Scale (SGPALS) 
(18) and its modernized version (19). In addition SG-
PALS is associated with cardiovascular risk factors and 
the most inactive subjects have the highest risk factor 
profile (19).

Conclusions
There is still a need for accurate and reproducible PA 
screening methods in health care. Short questionnai-
res require minimal resources, which would be ideal 
as a quick screening tool for PA in health care. But as 
Helmenhorst’s review showed, while the questionnaire 
often are reliable their validity is often only moderate. 

In the future, more research is needed about finding 
the most suitable PA screening method in health care 
and the best timing of completing the PAQ during pa-
tients visit in the primary care. 
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Introduction
People who engage in physical activity 
feel in good shape, and a lot of research 
indicates that physical activity is actually 
very important for health. Regular physi-
cal activity reduces the risk of contracting 
a number of severe disorders, such as 
cardiovascular disease, type 2 diabetes, 
osteoporosis, locomotive problems, cer-
tain types of cancer, and certain psycho-
logical disorders. Research also shows 
differences in levels of physical activity 
between different population groups 
where, for example, social and economic 
factors play a role. Gender and age diffe-
rences are also important (1).
   
Physical activity may be voluntary. Even 
though there is no immediate threat to 
health, the person simply feels better th-
rough being physically active. However, 
some people may be forced to engage 
in some form of physical activity becau-
se of health problems. Another aspect is 
the responsibility of health care staff in 
recommending physical activity among 
patients who need it for medical reasons. 
Do health care staff also have a responsi-
bility to promote physical activity among 
patients who have no immediate medical 
need for it? Using an ethical perspective, 
a number of reasons will be given why 
health care staff should emphasise the 
importance of physical activity, and why 
they should implement these ideas in the 
patients with whom they come into con-
tact.

Ethical background
Interdependence
The ethical perspective is taken from the 
work of the Danish philosopher K.E. Løg-
strup and his thoughts about people’s ba-

sic life conditions (2). An important con-
sideration is that we live in what Løgstrup 
calls an interdependent relationship. We 
live in a mutually dependent relations-
hip to one another, but not in a negative 
way; it means we have responsibility for 
each other. It also means we have power 
over each other, but here the question is 
not how we can avoid this power but how 
we use it. No-one can really live entire-
ly isolated. The individual is involved in 
other people’s lives. This also means that 
everyone has some aspect of the other 
person’s life in their hands. No-one can 
make use of all the opportunities that life 
affords completely alone. According to 
Løgstrup, this interdependence means 
that the individual is completely depen-
dent on other people.

In the care professions, this interdepen-
dence is very noticeable. Apart from a 
baby’s dependence on their parents, the-
re is no other area of life where a person 
places their life in the hands of other pe-
ople so tangibly as in health care. Jean-
Paul Sartre expresses similar ideas to 
Løgstrup (3). He argues that no-one can 
really escape from other people. The 
mutual dependency means that an indi-
vidual remains in the relationship with 
the other person. Sartre also argues that, 
if we choose not to do something, we 
have still made a choice. Non-choice is 
also a choice. Because of the mutual de-
pendency, we can never pretend that the 
other person does not exist; in the me-
eting with the other person we are often 
forced to take a position.

The ethical demand
Because of the power we have over each 
other, and the dependency that exists 
between us, we have an ethical demand 
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implicitly that responsibility arises as a consequence of 
the mutual dependence  while, for Levinas, it arises in 
the meeting with the other person and, in particular, 
with the other person’s face. So it is the close relations-
hips that form the basis of our responsibility for other 
people. This responsibility is also fundamental to us to 
feeling trust for one another. Not least within health 
care, the idea of responsibility has a special expressi-
on. When a patient literally places their life in another 
person’s hands, the carer must take responsibility for 
the patient. According to Løgstrup, this takes place th-
rough interdependence, and, according to Levinas, in 
the meeting with the patient’s face.

Responsibility for other people is an integrating part 
of life and, within health care, responsibility is an inte-
grating part of the carer’s work. The carer often takes 
responsibility spontaneously and subconsciously (6). 

Empathy
Empathy means in feeling, which means that everything 
around us can generate feelings, including those of 
other people. Empathy is a distinguishing characteri-
stic of humans – people can put themselves in other pe-
ople’s shoes and experience how they feel. Empathy is 
thereby part of the human toolkit. We need it to be able 
to understand and create relationships with each other. 
The carer who is empathetic can create something, 
namely relief or mitigation and sometimes hope. Most 
people have the ability to behave empathetically (7). A 
good relationship to the patient can have positive pla-
cebo effects (8).

The carer who has an empathetic approach often also 
displays a professional approach. An important requi-
rement here is that the carer must accept that the rela-
tionship to the patient is not equal and mutual. A per-
son seeking care is preoccupied with their problems, 
their pain, illness and fear. The patient is self-occupied, 
and does not see the surroundings or has no interest in 
them. There is therefore an imbalance in the relations-
hip, because it is the carer who is under the greatest 
pressure, namely to let the patient’s needs come first 
(9). 

Another requirement is that the carer must be aware 
of their own needs and feelings. It is only when we are 
aware of our own needs that we can control them, so 
that they do not dominate in the contact with the pa-
tient (9).

Autonomy 
Another aspect of interdependence is autonomy – the 
notion that everyone is a free and independent indivi-

to specifically help the aspect of our fellow human’s life 
that we hold in our hand. The ethical demand is not 
based on different values or norms, but on the power 
we have over each other. The demand gets its content 
through the relationships we have to one another. In-
terdependence is vital for the ethical demand. The de-
mand is not based on any mutual agreement on support 
or help, and we do not need to have promised anything 
before we are required to help another person. The op-
portunity to do so is sufficient. 

Much of the work of health care professionals is ba-
sed on an unexpressed ethical demand. The everyday 
work in health care is not based on agreements or con-
tracts; instead, there is an unstated demand that the 
carer does their best for the person under their care. 
But an important part is internalised in the carer; there 
are personal characteristics that are desirable in health 
care workers (4).

Compassion
Another important concept here is compassion. The 
motive for compassionate action is the other person’s 
problems and difficulties. The traditional motive for 
exercising health care is compassion. The ethical rules 
for various professional groups in health care show that 
compassion is the most important driver behind enga-
gement in the care recipient. The carer often acts spon-
taneously, and this is a natural behaviour. If the carer 
was not constantly compassionate, health care would 
probably not function (4). 

Responsibility
Responsibility is an important theme for many philo-
sophers. One philosopher who addressed responsibili-
ty was Emmanuel Levinas (5). He argued that no-one 
may harm another person’s life, and that applies in 
everything we do; no-one may physically or mentally 
violate the other person’s existence. The basis of Levi-
nas’ analysis is The Face, with its total nakedness and 
the defencelessness of the eyes. The analysis of the face 
is depicted as the ethical resistance to the violation of 
life, and this is where Levinas finds the basic ethical 
choices. It is the face and, not least, the expression,that 
makes it difficult and problematical to try to repress the 
other person. A consequence of this is that the other 
person cannot be regarded as an object, and so remains 
a subject. However, according to Levinas, we are often 
inclined to convert much of what we encounter to obje-
cts. Such an approach does not motivate ethical behavi-
our, just behaviour that dominates and controls. 

Both Løgstrup and Levinas say, in different ways, that 
we have a responsibility for each other.  Løgstrup says 
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the patient also involves employing an empathetic and 
professional approach.  Promoting physical activity is 
also a way to strengthen the patient’s autonomy.
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dual (10). Autonomy is perceived as a goal, which can 
only be attained under special social conditions. It is a 
situation where we behave like responsible people in 
relation to ourselves and to others and their lives. This 
perception of autonomy tells us that humans are social 
beings who are dependent on other people, and we help 
each other to bridge various types of weakness (11).

One of our most basic experiences is that weakness in 
the form of illness or social problems may undermine 
our autonomy. But it can be compensated if the person 
with the power to help reinforce autonomy does so. In 
this way, we can be freed from our weakness. A patient 
places their life in the hands of other people in a way 
that does not happen elsewhere in society. The patient 
is in a subordinate position, and the carer is in a positi-
on of great power. The task of the health care staff is to 
promote human values in the patient, and not to sup-
press them. The perception of autonomy here means 
that the carer takes responsibility for themselves and 
for the person who they are to help.

Discussion
Analysis of this article from existential and ethical 
aspects is mainly based on a method developed by K.E. 
Løgstrup (2) and partly the method developed by E. Le-
vinas (5). It is not the only possible method, but it sti-
mulates the examination of aspects seldom discussed 
in cases of this kind. Encouraging patients to engage in 
a physical activity is very beneficial for the patient but 
not only for the patient, it also benefits society as it may 
reduce the costs for health care. From the clinical per-
spective it is important that the staff focuses attention 
to this important part of every patient´s life. Research 
studies have examined the importance of physical acti-
vity, mostly in relation to various life-changing events 
e.g. disease or accident (12-15).

Conclusion
Many people engage in some form of physical activity. 
Most people do so without any contact with the health 
care services, and the health care services have difficul-
ty in accessing people who are not physically active. 
However, what is important is to implement the im-
portance of promoting some form of physical activity 
among the patients you meet, particularly in the groups 
for whom, in some way, physical activity is alien. 

There are many reasons for this. There is an ethical de-
mand to take care of the person in our care. One way to 
do this is to inform them of the importance of physical 
activity. By doing so, we are showing compassion, and 
we are also taking responsibility for them. Engaging in 
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Introduction
The importance of physical activity was 
recognized already by the Greek physi-
cian Hippocrates, who wrote around 400 
BC: “walking is men’s best medicine”. 
Nowadays, 31.3% of the world popula-
tion is physically inactive, ranging from 
34.8% in Europe, 17% in South-East Asia 
to about 43% in North/South America 
and the eastern Mediterranean (1). The 
negative effects for an inactive lifestyle 
are well documented. It was estimat-
ed that physical inactivity causes 6-10% 
of the burden of disease from coronary 
heart disease, type 2 diabetes, breast 
and colon cancer. If physical inactivi-
ty would be eliminated, life expectancy 
is expected to increase worldwide with 
0.68 years (range 0.41-0.95 years) (2). 
In a study of actual medical expenditure 
of 3500 adults from the United States, it 
was shown that physically active adults 
used 1000 dollar (±€780) less on yearly 
medical care services compared to inac-
tive adults (3). In studies from Canada, 
Switzerland, the United Kingdom and the 
United States, of the total direct health 
care costs 1.5% to 3% could be inferred 
to physical inactivity (4). In an Australian 
study, simulation models were developed 
and it was demonstrated that a 10% re-
duction in physical inactivity can lead to 
potential cost savings of approximately 
€180 million, with 37% of savings for the 
health care sector (5).

The World Health Organization (WHO) 
has centered physical inactivity preven-
tion as one of its main targets. Overall, 
current evidence showed that encourag-
ing PA lead to improved PA levels (6-9). 
A review on the effectiveness of PA in-

terventions has shown that to increase 
levels of physical activity over 12 to 24 
months, this was slightly more effective 
for older (60+ years) compared to mid-
dle aged individuals (8). Further, it was 
shown that twelve patients (95% CI 7 to 
33) were ‘needed to treat’ with a PA in-
tervention, in order for one additional 
sedentary adult to meet global recom-
mended PA levels (i.e., being physically 
active at moderate-intensity for at least 
150 minutes per week). Another finding 
was that at 12 months brief advice inter-
ventions led to higher self-reported PA 
compared to intensive interventions (9).  

For optimal decision-making, economic 
evaluations of PA interventions are ne-
eded. Economic evaluations are increa-
singly used to inform decision makers 
not only on the effectiveness of these 
interventions, but also in their resour-
ce implications in terms of time, effort 
and money. Within an economic eva-
luation, the main aim is to calculate the 
costs and effects of an intervention and 
to compare this to the costs/effects of 
one or more alternatives (10;11). The se-
ction below provides a brief overview of 
economic analyses in PA interventions 
for community and primary health care. 
The intervention effects are mainly pre-
sented in terms of Quality Adjusted Life 
Years (QALYs) as the primary outcome. 
A QALY represents the additional life 
expectancy resulting from the interventi-
on when corrected for the quality of that 
life expectancy. Further, section below 
will reflect on some gaps in the evidence 
and will provide implications for current 
primary health care practice.
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ons could be delivered for between €1,120 and €15,680 
per QALY. 

Pavey et al., (15) conducted a systematic review and 
economic evaluation on exercise referral (i.e., a person 
is referred by a health care professional to a third party, 
such as leisure centers or gyms for supervised exercise 
programs). Exercise referral was less effective to target 
PA. Moreover, it was shown that for sedentary indivi-
duals, aged between 40-60 years without a diagnosed 
medical condition, the cost per person in improving 
PA was €26,500/QALY. The cost-effectiveness was 
improved in groups with a medical condition; obesity 
€18,600/QALY, hypertension €16,300/QALY and de-
pression €10,700/QALY. 

A recent study with the use of time-based modeling 
investigated brief advice in PA. Brief advice consisted 
of verbal advice, discussion, negotiation or encoura-
gement with or without follow-up. Incremental costs 
per QALY of a brief advice intervention were estimated 
around €2,200. Cost-effectiveness of brief advice inter-
ventions in PA versus usual care seemed to vary by age; 
higher effectiveness was found in individuals over 50 
years. Also, higher cost-effectiveness was found when 
recruitment was focused on individuals with a medical 
condition (16). 

Overall, most physical activities initiatives in commu-
nity and primary health care were found to be cost-ef-
fective (12-16). Figure 1 shows that the costs are vary-
ing between €1,120 and €55,000 (original values were 
converted to euros) per QALY. Due to a great diversity 
in the chosen type of economic evaluation, interven-
tion mode, outcomes and costs components (17;18) 
large differences in QALYs were observed. Even so, a 
large amount of the reviewed studies were under the 
willingness to pay threshold reported by the National 
Institute for Health and Clinical Excellence (NICE), 

Cost-effectiveness of PA in community and pri-
mary health care
The study of Roux et al., (12) investigated the cost-ef-
fectiveness of seven community-based initiatives in PA 
(i.e., community wide campaigns, social support inter-
ventions, individually adapted behavior change and 
creation for enhanced access to PA places). With means 
of a lifetime cost-effectiveness analysis on a simulated 
cohort, it was shown that the community based PA in-
terventions were cost-effective. Cost-effectiveness rati-
os ranged between        €11,000 and €55,000 per QALY 
(quality-adjusted-life-year gained), relative to no in-
tervention. The relative risk of five diseases (coronary 
heart disease, ischemic stroke, type 2 diabetes, breast 
cancer and colorectal cancer) was assessed across a 
range of PA intensity levels. All interventions appeared 
to reduce disease incidence (e.g., reduction of 15-85 ca-
ses per 100 000 for breast cancer). Interventions with a 
shorter time frame were associated with lower cost-ef-
fectiveness. 

A systematic review (13) on community-based PA 
promotion (behavioral and environmental strategies) 
showed that the estimated cost was around €800 over 
12 months per participant to increase PA to recommen-
ded levels. Environmental strategies and interventions 
targeted at general practitioners had the most poten-
tial. 

Another systematic review (14) on both community 
and primary health care PA interventions (walking, 
exercise groups, brief advice, gym-based exercise clas-
ses or instructor-led programs), overall showed that 
most interventions were cost-effective.  Exercise on 
prescription delivered by nurses/primary care doctors 
by means of mail or telephone counseling and some 
group interventions were more cost-effective than in-
tensive instructor-led PA interventions. Based on the 
higher quality studies, it was found that PA interventi-

Brief Advice PA in primary care (Anokye 2014)

Exercise referrral (Pavey 2011)

Primary care and community based PA interventions (Garrett 2011)

Community based PA interventions (Roux 2008)

€2,200

€26,500

€1,120-15,680

€11,000 - 55,000

0 €20,000 €40,000 €60,000

Costs per QALY

Figure 1 Overview studies showing the costs of a PA intervention/ per QALY (quality-adjusted-life-year)
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Most research has been done in developed countries; 
research among low-income countries is recommen-
ded. Further, it is known that socio-economic factors 
are determinants of physical activity. Generally, prima-
ry prevention in PA will help individuals who are al-
ready stimulated to reach PA recommendations. Since 
people in PA interventions are more likely to be highly 
educated and in good health, PA interventions in the 
general population may increase inequity. The benefits 
of PA interventions are higher if interventions are de-
signated to groups that are the least active and could 
benefit the most. The WHO’s STEPwise approach 
which was initiated (chronic disease risk factor surveil-
lance) in 2000 and assists countries of low and middle 
income to obtain information about physical activity 
(22). By now, physical activity data is available for over 
35 African countries. 

Given that overall PA interventions in community and 
primary health care are cost-effective, it is important 
for decision makers to look at the affordability of the 
PA interventions. Much of the interventions differ in 
costs due to differences in intensity, mode, duration 
and frequency. 

Conclusion
PA promotion is needed in the health care setting. PA 
interventions can be delivered in a cost-effective way, 
suggesting that wide spread implementation is justi-
fied. Though, there are still several flaws to be covered 
since the previously conducted studies show a great va-
riety in (i) costs measured, (ii) design of studies, (iii) 
outcomes measures, (iv) the use of self-report vs. ob-
jective measures, (v) PA intervention modes, (vi) time 
horizon interventions and (vii) a country’s (healthca-
re) system. For now it seems that PA interventions are 
cost-effective when direct supervision is not required, 
targeted at older individuals and/or individuals with 
a medical condition, group intervention is preferred, 
a longer time frame is recommended, a multi-compo-
nent intervention is a preferred choice, and nurses/
primary care doctors could be best in delivering the 
interventions.

Key messages
• High need to improve standardization and compa-

rability of economic evaluations.
• Most reviewed studies were cost-effective, espe-

cially with less resource intensive PA interventions 
(e.g., no direct supervision). 

• Brief Advice interventions in PA compared to usual 
care are cost-effective, with increasing cost-effecti-

namely GBP20,000 to GBP30,000 (i.e., ±€25,000 to 
±€38,000) (19).  

The abovementioned information is based on literature 
extracted until September 2014.

Gaps in the evidence
Despite the growing evidence that PA interventions 
are cost-effective, there are several gaps in the eviden-
ce. Overall, there is a great variety in the study design, 
type of PA (e.g., supervised versus unsupervised), time 
horizon implemented, study outcomes for cost-effecti-
veness analyses such as activity changes or falls, quality 
adjusted life years (QALY’s) or disability adjusted life 
years (DALY’s) and the use of self-report measures in-
stead of objective measures (e.g., accelerometers) for 
measuring PA. Also, there is little standardization of 
what constitutes costs and the manner in which costs 
are collected (alongside the trial or estimated costs are 
used through assessing those costs retrospectively or 
by modeling). Moreover, there is a great variety among 
countries (i.e., healthcare-systems, infrastructure, fun-
ding and cost structures). With these issues in mind, it 
is difficult to draw firm conclusions about which type 
of PA intervention is most cost-effective in community 
and primary health care.

Implications for practice
To plan implementation of PA interventions in prima-
ry care, the following recommendations can be consi-
dered. For now, it seems that PA delivered by nurses/
primary care doctors is more cost-effective than in-
tensive instructor-led PA interventions. Environmen-
tal interventions, group interventions and interven-
tions targeted at general practitioners had the most 
potential. Another recommendation is to target brief 
advice interventions at older individuals (>50 years) 
and to focus on individuals with a medical condition, 
as this provides more value for money. Interventions 
with a longer time frame were associated with a higher 
cost-effectiveness. Exercise referral is recommended 
for subgroups with a diagnosed medical condition. Mo-
reover, based on previous evidence, a multi component 
intervention is likely to result in larger health gains 
than individuals interventions and hence have a higher 
likelihood for cost-effectiveness (20). What still has to 
be established is whether new information technologi-
es (website or applications on smart phones) can im-
prove cost-effectiveness. Internet has potentially lower 
costs and therefore the cost-effectiveness could be in-
creased. However, it has to be kept in mind that until 
now research on internet-based strategies have revea-
led limited effectiveness (21). 
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veness at a higher age and with focus on individu-
als with a medical condition. 

• Decision makers should pay attention to diffe-
rences in PA interventions; i.e., intensity, mode, 
duration and frequency. 

• Most reviewed studies (studies were extracted until 
September 2014) were cost-effective, especially 
with less resource intensive PA interventions (e.g., 
no direct supervision).
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Introduction
The importance of regular physical ac-
tivity for health and longevity is evident, 
even with traditional risk factors and ge-
netic factors accounted for. Public health 
guidelines subsequently promote 150 
minutes of weekly exercise of at least 
moderate intensity. More recently, pro-
longed sitting has been recognised as, re-
gardless of regular exercise, an indepen-
dent deleterious behaviour associated 
with increased risk for type-2 diabetes, 
the metabolic syndrome, non-fatal and 
fatal cardiovascular disease, all-cause 
mortality as well as ovarian, colon and 
endometrial cancers (1;2). In a recent 
meta-analysis, Chau and co-workers re-
ported an increased risk of 5% for every 
1-hour increase in sitting time >7 hours/
day of total sitting after taking exercise 
into account, with an overall weighted 
population attributable fraction (number 
of deaths attributed to daily sitting time) 
of 5.9% (3). This is comparable to recent 
World Health Organization estimates for 
other major risk factors such as physical 
inactivity (5.5%) and obesity (4.8%) (4).

Historically, being sedentary has often 
been considered equivalent to a lack of 
sufficient amount of exercise, hence con-
ceptualised as reflecting the lower end of 
the physical activity continuum. In the 
light of the recent research, it is sugge-
sted that regular exercise and sedentary 
behaviours should rather be seen as two 
distinct behaviours, each with partly in-
dependent importance for health and 
disease risk (5). Prolonged sitting is a 
behaviour related to bodily movement, 
or in this case absence of movement, but 
distinct from physical activity. It is defi-
ned as any waking behaviour characteri-
sed by energy expenditure ≤ 1.5 metabolic 
equivalents (METs, where 1 MET is con-
sidered as the resting metabolic rate) in a 
sitting or reclining posture, with absence 
of muscular contractions within the lar-

ge skeletal muscle groups of the body (5). 
Sedentary behaviours are ever-present 
in today’s society, but seldom reflected 
upon by the individual. They typically 
occur in the context of workplace sitting, 
television viewing, computer and video 
game use, and car travel. Recent data 
from population-based samples indica-
te that in general 55-70% of the waking 
hours is spent sitting (6).

Sedentary behaviours primarily limits 
the activity embedded into much of da-
ily life; this activity is mainly performed 
on a low intensity level not intended to 
constitute exercise, and is hence referred 
to as non-exercise physical activity. Con-
versely, sedentary behaviours are poorly 
correlated with time spent in exercise. 
One reason for this is that the proportion 
of time spent doing intentional exercise 
usually consists of only a fraction of the 
day, leaving much time for daily activi-
ty or sitting. Figure 1 describes the daily 
movement pattern captured by an objec-
tive motion sensor. It shows the potential 
effects and volume of sitting, low-inten-
sity daily activity and moderate-to-vig-
orous physical activity (exercise). The 
powerful biological effect of exercise is 
well-known; however, the daily volume is 
low, and a large proportion of the adult 
population lack daily exercise. On the 
other hand, the emerging evidence of the 
hazard of prolonged sitting and the im-
portance of low intensity daily activity is 
a central issue. Along with the revolution 
in technology and restructuring of society 
in recent decades, there has been a shift 
in the balance between time spent in daily 
activity and time spent sitting, in favour of 
the latter. The result of this is an ”unna-
turally” high amount of sitting time in the 
general population. As the human genetic 
structure has probably changed little in 
the past 30,000 years, and is therefore not 
selected for a sedentary lifestyle, it is hard-
ly surprising that the contemporary life-
style has generated health consequences 
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on average 36% more hospital days, and women 23%, 
than their more active counterparts.

Potential mechanisms
A potential mechanism to explain the observed ha-
zardousness of prolonged sitting and benefits of a daily 
active life is energy expenditure. Prolonged bouts of sit-
ting results in low energy expenditure close to the basal 
metabolic rate, while standing up and engaging in daily 
activity multiplies it. Hence, variation between sitting 
and standing/ambulating plays a significant role for the 
general population in the maintenance of energy balan-
ce and in regulating body fat storage. Comparisons of 
different daily movement patterns have shown that the 
daily energy expended in activity for standing or am-
bulatory workers might be double the energy expended 
in seated workers (18). The importance of daily activity 
for long-term energy balance has also been shown on 
a greater scale in middle-aged adults in the U.S, where 
the authors concluded that jobs requiring higher ener-
gy expenditure had decreased in U.S. private industry 
over the last five decades, resulting in an average de-
crease of 130 kcal in daily occupation-related EE (19). 
Subsequent energy balance modelling showed that this 
EE reduction could account for a significant proportion 
of the increase in mean body weight in the U.S. during 
recent decades. Another potential mechanism is linked 
to the lack of muscular contraction during sitting. This 
leads to reduced glucose uptake and undermines the 
endocrine function of the skeletal muscle, which may 
cause malfunction of several organs and tissues of the 
body. However, activation of the skeletal muscle per 
se, and not necessarily the intensity of the activity, will 
ensure sustained endocrine function and blood glucose 
regulation. Other proposed mechanisms are linked to 
vascular function. Even short periods of sitting (30 to 
60 minutes) have been shown to induce different ad-
verse haemodynamic responses within the blood ves-
sels, causing elevation of oxidative stress and endothe-

for the humans of the modern 21th century. Epidemio-
logical studies have also implied that in today’s socie-
ty it is not only possible, but very common, to exercise 
regularly yet be highly sedentary during the day, refer-
red to being an ”active couch potato” (7). A common 
example may be an office desk worker who sits most of 
the day, but exercises in the evening. A reverse examp-
le is a childminder who is constant moving around ca-
ring and supervising the children, but without regular 
exercise habits in leisure-time. Hence, the importance 
of non-exercise daily activity as the main substitute for 
prolonged sitting during the day is subsequently aug-
mented. Recent research has reported independent 
importance of non-exercise activity for metabolic he-
alth, cardiovascular disease and mortality (8-10). For 
example, after 12.5 years follow-up in 60-year-old Swe-
dish men and women, a generally active daily life, re-
gardless of regular exercise habits, reduced the risk of a 
first-time CVD event by 27% and that of all-cause mor-
tality of 30%, in comparison to low daily activity (11).

Secondary prevention and hospital care
Most research has until now been conducted in healt-
hy subjects. However, the importance of reducing se-
dentary behaviours in clinical populations and hospital 
patients might be even more significant, as these more 
frequently tend to be highly sedentary, physical inac-
tive and overweight or obese (13;14). Previous studies 
in adults at high risk for and patients with newly diag-
nosed type-2 diabetes, have reported strong, adverse 
associations between time spent sedentary and cardi-
ometabolic risk, even after adjustment for exercise (14, 
15). In a small sample of men with manifest type-2 dia-
betes, introduction of short repeated bouts of low in-
tensity walking, compared to a day of prolonged sitting, 
reduced postprandial glucose and insulin responses 
(16). Moreover, low leisure-time physical activity has 
been associated with an increase use of hospital care 
(17). Men with the lowest leisure time activity level had 

Figure 1 Time spent in sitting, low-intensity physical activity of daily life, and moderate-to-vigorous activity (exercise) in a cohort of adult Australian men 
and women, illustrating the three main intensity components of the daily movement pattern, their interrelationship, and their potential health impact 
(adapted from (12)).
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For future health, a generally active daily life, interrup-
tions with low-intense activity breaks while seated for 
prolonged periods as well as regular exercise should be 
recommended.
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lial dysfunction; both of which promote atherosclerosis 
(underlying cause of cardiovascular diseases) (20). 
Moreover, a recent published paper also linked redu-
ced sitting time with telomere lengthening (21). A telo-
mere is the region at the end of a chromosome, prote-
cting the end of the chromosome from deterioration, 
and seen as a marker of biological ageing.

Breaks in prolonged sitting
The distribution of the time spent in sitting seems to be 
as relevant as the total time. A higher number of breaks 
in sedentary time (a transition from sedentary to an ac-
tive state) have been, independently of total sedentary 
time and exercise, significantly associated metabolic 
health (22). In addition, recent experimental trials have 
showed that compared to uninterrupted sitting for 5 
hours, when the prolonged sitting was broken up with 
low-intensity walks, irrespectively of walking intensity, 
postprandial glucose and insulin levels were lower and 
beneficial changes were induced in the expression of a 
number of genes linked to factors including glucose ho-
meostasis, inflammation, and metabolic risk (23;24).

What should we communicate?
Evidence now exists which implies the importance of 
reducing sitting time in the prevention and treatment 
of several common public health diseases, both in he-
althy subjects as well as in clinical populations. Hen-
ce, as with considering different components of our 
diet (e.g. carbohydrates, fat, and protein) as unique 
nutrients with different importance for bodily functi-
on, the three different aspects of our daily movement 
pattern (sitting, low-intensity daily activity and exer-
cise) should be independently considered in research 
and health promotion. Although it may seem that sit-
ting or moving is a voluntary choice, there are many 
different factors that influence whether, when, and 
how we sit for extended periods during the day. For 
example, sitting is often non-discretionally incorpora-
ted in different tasks, mainly as occupational sitting by 
the desk. Social norms, such as sitting versus standing 
during meetings, are another influencing factor, and 
the possibility of walking during the busy day is limited 
by the need for quick transport between different acti-
vities. Hence, to reverse the negative trend and to de-
crease sitting time in the society, the responsibility lies 
not only in the hands of the individual but also in for 
example clinical practice to address and highlight an 
unhealthy sedentary behaviour, decision-makers and 
employers to design the neighbourhood and occupati-
onal setting into promoting and enabling regular daily 
activity (walkability, active transport and alternative 
work station arrangements), and the social context to 
accept that sitting is not the normal state. 
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Introduction
The efficiency of using physical activity 
(PA) in health care relies on two main qu-
alities; the prevention or treatment effect 
of physical activity and the ability of the 
caregiver to motivate individuals to par-
ticipate. In several of aspects, adults and 
children differ concerning these two qu-
alities. Most importantly, the manifesta-
tions of chronic, life-style dependent di-
seases are less common in children, since 
latency between exposure and outcome is 
relatively long. Therefore, the promotion 
of PA for children in health care is often 
focussed on prevention of comorbidity 
and reduction of risk factors, rather than 
treating illness.

Many of the relations between physical 
activity and risk factors found in adults 
are present in young children and adole-
scents. These include lowered metabolic 
and cardiovascular risk factors, improved 
cognitive functioning and improved well-
being among physically active individu-
als, compared to less active. More speci-
fically, systematic reviews conclude that 
physical activity lowers blood pressure 
and lowers elevated blood lipids in chil-
dren and adults (1). Other meta analyses 
and systematic reviews show beneficial 
effects from physical activity on gluco-
se metabolism (2-3) and insulin sensi-
tivity (4). Exercise has long been used 
as complimentary treatment in juvenile 
idiopathic arthritis with some beneficial 
effects (5). Low self-esteem and low he-
alth-related quality of life (HRQoL) have 
been shown to positively affected by phy-
sical activity in children and adolescents 
(6). Positive effects of exercise on depres-
sion has been shown in (7) Further, in-
tense physical activity has been shown to 
increase cognitive abilities in untrained 

adolescents (as well as in adults). In sing-
le studies, relations between metabolic 
risk and PA has been showed in children 
as young as nine years old (8).

Thus, there are diseases and illnesses in 
which PA and exercise may be benefici-
al in both preventing and treating. Apart 
from this, children, as adults, have a need 
for physical activity for the prevention 
of other illnesses. Therefore, PA recom-
mendations has been developed which 
may be regarded as a minimum of activi-
ty for both healthy and clinical populati-
ons. In Sweden and in many other coun-
tries, children are encouraged to reach 60 
min of moderate-to-vigorous physical ac-
tivity (MVPA) per day. The intensity ne-
eded to reach MVPA is generally accep-
ted to be 3 METs, which corresponds to 
a rather brisk walk. However, in children 
a 4-METs cut-off has been proposed, 
since children has a have a higher basal 
metabolic rate. In addition, children are 
encouraged to participate in resistance 
training and skeletal loading activities 
three times per week and to participate in 
activities that develop their fundamental 
movement skills. These recommendati-
ons may also be applicable in many clini-
cal populations for preventive purposes. 

Status
Sedentary behaviours are probably as 
prevalent in children as in adults, but 
are not linked to the steep rise in risk 
factors as in adults.  In a meta analysis 
of the International Children Accelero-
meter Database (ICAD), Ekelund and co 
workers (9) reported no relation between 
time spent sedentary and metabolic risk 
factors. Interestingly however, Hsu and 
colleagues recently reported a reversed 
causality, indicating a prospective in-
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crease in sedentariness among children with elevated 
metabolic risk, (10). To date, only a few countries have 
issued recommendations for limiting sedentary be-
haviours. Limiting screen time to less than two hours 
and to limit motorized transport in children five to ele-
ven years old are examples of such recommendations 
(CSBG, www.csbg.ca/guidelines). Other such recom-
mendations limit screen time to one hour in children 
aged two to five years of age (www.health.gov.au). 

Apart from promoting effective duration, intensity and 
frequency, a major issue is to find attractive types, or 
modes, of activity. Rates of following prescription of 
physical activity in adults are well comparable to those 
of taking prescribed pharmacological treatment, such 
as diuretics or other anti-hypertensive agents (11).

To a large extent, knowledge is lacking about how to 
increase PA in children. This seems true in both treat-
ment and in health promotion. When hospital setting 
interventions are given, participation rates seem slight-
ly higher (see for example 12). However, the majority 
of studied interventions are home-based or in other 
settings.  In sub-groups such as children with cystic 
fibrosis (13) or childhood cancer survivors (14) the 
numbers of studies are yet not large enough to be con-
vincing that interventions are efficient in promoting 
PA or to give directions on how to encourage patients 
to increase PA. The same seems true regarding obesity 
(15-16). Meta analyses (17-18) and systematic reviews 
(19-20) show small intervention effects when efforts 
are made in school settings or in family based interven-
tions. To some extent, school-based interventions have 
been found to be more efficient than other forms (19). 
Beets and co-workers (21) investigated a sub-form of 
such school-based interventions, those focused on af-
ter-school activities, and found even stronger effects on 
PA-levels, fitness, body composition and blood lipids.

Conclusion
In conclusion, the effect of PA in children has been 
shown to be important in both primary and in se-
condary prevention. The reported results on the in-
fluence of PA on for example metabolic and cardi-
ovascular risk factors are convincing, probably from 
an early age. However, the design of attractive inter-
ventions is the problem at hand. As in adults, chil-
dren tend to be resistant to life style change, despite 
the fact that it would help them feel better and resist 
future and on-going illness. Future well-designed re-
search, probably of a cross-discipline type, is needed 
to find ways to help children to a more active lifestyle.  
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Nordic context
The Nordic countries are similar in se-
veral respects such as culture and social 
conditions, and they have co-operation 
in a number of aspects, including health 
and welfare. Equal opportunities, soci-
al solidarity and security for all, as well 
as equal access to health services for all 
including socially disadvantaged and 
vulnerable groups are common princip-
les for the Nordic countries. The context 
also share several challenges with regard 
to health problems, such as an inadequ-
ate level of physical activity, overweight 
and obesity, lifestyle diseases and social 
inequalities in health. Health care in the 
Nordic countries is public and largely 
financed through taxes or compulsory 
health insurance systems. At the same 
time, The Nordic countries are different 
with regard to such matters as what orga-
nizational level is responsible for public 
health work and healthcare, respectively. 
All of the countries have well-establis-
hed systems for primary care. However, 
where the primary care is placed in the 
organisational structure differs as it is 
either county councils/regions or muni-
cipalities that are responsible. There are 
differences between the countries with 
regard to the amount of staff employed in 
the healthcare system, both in total and 
in various professions.

Methods and models for pre-
scribing physical activity
In Denmark, Finland, Norway and Swe-
den, various models for prescribing 
physical activity through the health care 
services have been developed since late 

1990s. The development and detailed de-
scription of the methods until 2010 are 
presented in “Physical activity on pre-
scription in the Nordic region - experien-
ces and recommendations” written by L 
Kallings on behalf of the “Nordic network 
for physical activity food and health” (1). 
Iceland started to use physical activity 
on prescription (PAP) in 2014 and their 
model is built on the Swedish PAP mo-
del. All models have their advantages and 
disadvantages and different models are 
suitable for different conditions. Most of 
the models have been scientifically studi-
ed, and increases patients´ physical ac-
tivity level. One method that is effective 
under certain conditions may not neces-
sarily be directly transferrable to work in 
other countries, due to differences in the 
contexts, the health care system and im-
portant stakeholders and so on.  

The common denominator in the various 
models for physical activity on prescrip-
tion is that physicians or other licensed 
health care professionals discuss with 
the patient and prescribe a written pre-
scription for physical activity. Another 
common approach is that each country 
has one or more models that are adapted 
to local conditions in each region, county 
council or municipality.

Differences between the models prima-
rily concern who issues prescriptions, 
who has a motivational interview with 
the patient and follows up the prescribed 
activities and which patients are eligible. 
There is a wide variation in how intensive 
the interventions are, what is done within 
the health care services and in cooperati-
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4. Exercise referral
• GPs refer patients to exercise groups within the he-

alth care setting.
• Exercise coaches (mostly physiotherapists) within 

the health care setting use motivational counsel-
ling, conduct exercise tests and have follow-ups of 
the physical activity. 

• The physical activity is conducted in groups within 
the health care setting 1-2 times per week during 
3-6 months.

5. Healthy living prescription scheme
• GPs or other health care professionals refer pa-

tients to exercise groups at a Healthy Life Centre 
within the health care setting.

• Healthy living prescription schemes are structured 
follow-up 3 months program that starts and ends 
with a health conversation. Plan for follow-up is 
based on the participant’s needs and goals regar-
ding physical activity or other lifestyle (such as diet 
or smoking) and created in collaboration between 
health professionals and participant. 

• Exercise coaches (mostly physiotherapists) within 
the health care setting use motivational counsel-
ling, conduct exercise tests and have follow-ups of 
the physical activity. 

• The physical activity is conducted in groups within 
the health care setting 1-2 times per week during 3 
months.

The PAP model (1) is mainly used in Sweden, Finland 
and to some extent in Norway. PAP with guidance 
within the health care setting (2) is the main method in 
Iceland and also in use in Sweden. PAP with guidance 
outside the health care setting (3) is a method in Swe-

on with other actors in society, and if focus is on pro-
moting physical activity individually or in group acti-
vities. Some models use existing structures in society 
while others have developed new ones.

The different methods of prescribing physical activity 
in the Nordic countries is described in a schematic way 
in Figure 1 and can mainly be divided into 5 main mo-
dels:

1. Physical activity on prescription (PAP)
• Health care professionals use counselling, written 

prescription of physical activity and arrange for 
follow-ups for both health effects and physical ac-
tivity. 

• The physical activity is conducted outside the he-
alth care setting, either as activity that the indivi-
dual does on his or her own or an organised activity 
in ordinary activity groups in the society.

2. PAP with guidance within the health care 
setting

• Health care professionals use counselling, written 
prescription of physical activity and arrange for 
follow-ups for both health effects and physical ac-
tivity.

• Coaches (mostly physiotherapists or nurses) within 
the health care setting add more motivational 
counselling, help to find suitable physical activity 
and have follow-ups of the physical activity. Give 
the prescriber feed-back on the patient’s adherence 
to physical activity.  

• The physical activity is conducted outside the he-
alth care setting, either as activity that the indivi-
dual does on his or her own or an organised activity 
in ordinary activity groups in the society.

3. PAP with guidance outside the health care 
setting 

• Health care professionals use counselling, written 
prescription of physical activity and arrange for 
follow-ups for both health effects and physical ac-
tivity.

• Coaches outside the health care setting add more 
motivational counselling, help to find suitable phy-
sical activity and have follow-ups of the physical 
activity. Give the prescriber feed-back on the pa-
tient’s adherence to physical activity.  

• The physical activity is conducted outside the he-
alth care setting, either as activity that the indivi-
dual does on his or her own or an organised activity 
in ordinary activity groups in the society.

Figure 1 Schematic figure of the different methods for prescribing physical 
activity in the Nordic countries (modified from Kallings 2010 (1)).
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than general written advice.
• Physical activity on prescription are more effective 

than standard care.
• Physical activity on prescription is cost-effective
• Registration of physical activity with feedback 

from the physiotherapist has better effect than or-
dinary care.

Conclusion
Based on research and experiences from the Nordic 
countries, one can conclude that it is not possible to 
propose a single model for physical activity on pre-
scription that suits all patients, prescribers and dif-
ferent local conditions. Work must consequently be 
adapted based on the current circumstances. However, 
it is suggested that individualized physical activity on 
prescription should be the first choice. Since individu-
alized physical activity prescription has similar effects 
as exercise referral, with training within the health care 
setting that is more resource intensive. The more in-
tensive intervention should be saved for those patients 
who really need that extra support. Guidance for the 
future would be:

• It is important that both the activity prescribed and 
the support provided to cover the patient’s needs is 
adapted to the individual. 

• In general, health care personnel should use two 
levels of efforts for patients who need to increase 
their physical activity for preventive or curative 
purposes. 

1. Patients are mainly offered motivational interviews 
with an individually adapted, written prescription 
of physical activity that the patient is to conduct on 
his or her own (daily activity and/or organised ac-
tivity). 

2. Patients who need more help to get started with 
physical activity are offered exercise groups in the 
health care services as an initial step. An individu-
ally adapted, written prescription can then facili-
tate the transition from structured exercise within 
the health care services to the individual becoming 
lastingly, independently physically active. 

den. Exercise referral (4) is the Danish method and the 
Healthy living prescription scheme (5) is the main met-
hod in Norway. Links to more information of the vario-
us methods and evaluations of prescribing physical ac-
tivity on prescription in the different Nordic countries 
are listed in Table 1.

Table 1 Information of the various methods of prescribing physical 
activity on prescription in the different Nordic countries

Country Original name 
of the method

Homepage/main references for 
description of the methods

Scientific 
publicati-
ons

Denmark Motion på 
recept (MpR)  

The Danish Health and Medici-
nes Authority: Resultatopsamling 
af motion på recept i Danmark 
(2)

(3-8)

Iceland Hreyfisedill www.hreyfisedill.is  

Finland Liikkumisre-
septi

http://www.ukkinstituutti.fi/en/
research/promoting-health-en-
hancing-physical-activity/de-
veloping-physical-activity-coun-
selling 

(9-11)

Norway Frisklivsresept https://helsedirektoratet.no/
folkehelse/frisklivssentraler 

(13)

The Norwegian Directorate of 
Health: Veileder for kommunale 
frisklivssentraler (11)

Sweden FaR – fysisk 
aktivitet på 
recept

http://www.fyss.se/fyss-in-eng-
lish/
www.folkhalsomyndigheten.
se/far/ 
Swedish National Institute 
of Public Health: Individually 
Adapted, Written Prescription of 
Physical Activity – FaR® (12)

(15-32)

Effects of the Nordic methods of prescribing 
physical activity
There is no study comparing the different Nordic mo-
dels of prescribing physical activity, so there is a lack 
of knowledge if any method is better than the other. 
The methods in Denmark, Finland and Sweden have 
been evaluated and all shown positive results on physi-
cal activity level (5;8;10;18-20;25), also the Norwegian 
methods seems to has this positive effects (13). Studies 
also indicate that (3;5;9;10;15;20;27;33;34):

• Exercise referral have a similar effect as repeated 
patient-centred counselling (can be compared with 
physical activity on prescription).

• Referral to physiotherapist-led group training 
sessions 2-3 times a week for 3-4 months and fol-
low-ups have better effect than ordinary care, how-
ever there were no extra effect compared to physi-
cal activity on prescription.

• Physical activity on prescription have better effect 
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population and referral schemes among primary health care patients in a 
Swedish county. Linköping Linköping University Medical Dissertations No. 
1096; 2009.
(22) Leijon M, Bendtsen P, Stahle A, Ekberg K, Festin K, Nilsen P. Factors 
associated with patients self-reported adherence to prescribed physical 
activity in routine primary health care. BMC Family Practice. 2010; 11:38. 
(23) Leijon M, Stark-Ekman D, Nilsen P, Ekberg K, Walter L, Stahle A, et 
al. Is there a demand for physical activity interventions provided by the 
health care sector? Findings from a population survey. BMC Public Health. 
2010; 10:34.
(24) Leijon ME, Bendtsen P, Nilsen P, Ekberg K, Stahle A. Physical 
activity referrals in Swedish primary health care - prescriber and patient 
characteristics, reasons for prescriptions, and prescribed activities. BMC 
Health Serv Res. 2008; 8:201. 
(25) Leijon ME, Bendtsen P, Nilsen P, Festin K, Ståhle A. Does a physical 
activity referral scheme improve the physical activity among routine 
primary health care patients? Scand J Med Sci Sports. 2009; 19:627-36.
(26) Leijon ME, Faskunger J, Bendtsen P, Festin K, Nilsen P. Who is not 
adhering to physical activity referrals, and why? Scandinavian Journal of 
Primary Health Care. 2011; 29:234-40.
(27) Romé Å, Persson U, Ekdahl C, Gard G. Physical activity on prescription 
(PAP): Costs and consequences of a randomized, controlled trial in 
primary healthcare. Scandinavian Journal of Primary Health Care. 2009; 
27:216-22.  
(28) Romé Å, Persson U, Ekdahl C, Gard G. Willingness to pay for health 
improvements of physical activity on prescription. Scandinavian Journal of 
Public Health. 2010; 38:151-9.
(29) Romé Å. Prescribed physical activity. A health economic analysis. 
Doctoral thesis. Lund: Lund University; 2014.
(30) Persson G, Brorsson A, Ekvall Hansson E, Troein M, Strandberg E. 
Physical activity on prescription (PAP) from the general practitioner’s 
perspective - a qualitative study. BMC Family Practice. 2013; 14:128.  
(31) Persson G, Ovhed I, Hansson E. Simplified routines in prescribing 
physical activity can increase the amount of prescriptions by doctors, 
more than economic incentives only: an observational intervention study. 
BMC Research Notes. 2010; 3:304.  
(32) Sjoling M, Lundberg K, Englund E, Westman A, Jong M. Effectiveness 
of motivational interviewing and physical activity on prescription 
on leisure exercise time in subjects suffering from mild to moderate 
hypertension. BMC Research Notes. 2011; 4:352.  
(33) Eriksson KM, Westborg C-J, Eliasson MCE. A randomized trial of 
lifestyle intervention in primary healthcare for the modification of 
cardiovascular risk factors. Scand J Public Health. 2006; 34:453 - 61.
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Lifestyle Intervention for Cardiovascular Risk Reduction in the Primary 
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Various methods to promote physical 
activity (PA) within the health care set-
ting are used internationally, as well as 
several methods that include written pre-
scriptions of physical activity. However, 
the various methods include different 
components. What is unique about the 
Swedish physical activity on prescription 
(PAP) method is that the counselling and 
prescription are individualised based on 
the patient’s circumstances and that all 
licensed health care professionals with 
adequate expertise may prescribe PAP. 
Furthermore the patients participate in 
exercise activities outside the direction of 
healthcare services and a central compo-
nent in PAP is to integrate physical acti-
vity into everyday life (1).

The Swedish PAP method has been 
shown to be an effective method in pri-
mary health care to increase PA for at 
least 12 months (2-5). Compared to con-
trol treatment PAP increases PA on at 
least moderate intensity with more than 

150 minutes/week (6;7). The adherence 
to PAP is as good as to other long-term 
treatments (8;9). PAP improves quality 
of life and cardio-metabolic risk factors 
(2;5;7). PAP is the recommended method 
in Sweden to promote PA in patients. The 
National Board of Health and Welfare’s 
states  in the guidelines for disease pre-
vention methods, that “health care ser-
vices should offer counselling as well as 
written prescriptions or pedometers and 
special follow-ups to individuals with 
insufficient levels of physical activity” 
(10;11).

Core components of Swedish PAP
The five core components of the Swe-
dish PAP (in Swedish Fysisk aktivitet på 
recept, FaR) are illustrated in Figure 1 
(1;6;12). The core aspect of PAP is that all 
work is based on the individual, meaning 
that the work builds on a patient-centred 
approach. What controls the patient-cen-
tred counselling are the patient’s state of 
health, symptoms, diagnoses, potential 
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Figure 1 The Swedish physical activity on prescription model is based on five cornerstones. 

A patient-centred counselling, using evidence based physical activity in the particular case, results in an 
individualized written prescription, which should be followed-up. To promote increase and maintenance 
of physical activity level a community-based network with healthcare and activity organisers is important. 
Adopted with permission from Kallings 2008 (6).

Written perscription Evidence based PA recommendation

Patient-centered Individualized counselling

Follow-up
Supporting environment, 

community-based network
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return visits or by phone, letter, e-mail or text message.

A community-based network is an important part of 
PAP in order to develop a supporting environment to 
help the individual to both increase and maintain his or 
her activity level. The healthcare system shall coopera-
te with various activity organisers in the local commu-
nity, such as NGOs like sports associations, pensioners’ 
associations and patient associations, or municipal fa-
cilities and private businesses.

PAP in clinical practice
Those who may prescribe PAP are licensed healthcare 
professionals who should have knowledge of the pa-
tient’s current state of health, how physical activity can 
be used for prevention and treatment, patient-centred 
counselling, the PAP method with all five core compo-
nents as well as local procedures for PAP. Most pre-
scription is made by GP´s, physiotherapists and nur-
ses, but also by other specialist doctors, psychologists 
and dieticians.

According to research, development and clinical expe-
rience, clear structures for how PAP should be used are 
important. Most county councils and regions in Swe-
den have prepared guidelines, policies, flow charts and 
organisational diagrams for how one should work with 
PAP. Based on the basic model for PAP, every county 
council or region has developed variants adapted to the 
specific conditions that prevail locally (Figure 2). Many 
have developed various kinds of guidance or support 
functions (PAP-coaches) within or outside the health 

risk factors, motivation, prior experiences, what the 
patient finds as fun and possible to do, and what kind 
of support the patient needs to increase his or her le-
vel of physical activity. It is appropriate to conclude the 
counselling by writing down the prescription on the 
prescription form. Then it can be viewed as an agree-
ment.

The individualized written prescription must state 
type of PA (aerobic fitness training/strength training/
flexibility training), dose (frequency, relative intensity, 
and duration), prescribed activities, contraindication 
and a plan for follow-up. Often the written prescripti-
on includes current physical activity level, reason for 
prescription, and what the patients themselves have as 
one’s ambition. Together with the written prescription 
the patient receive a PA diary. All PA is handled outside 
the direction of healthcare services and includes every 
day activities and an activity that the patient does on 
his or her own or an organised activity.

To ensure that the prescribed PA is evidence-based, the 
scientific knowledge bank “Physical Activity in the Pre-
vention and Treatment of Disease” (FYSS) is used (12). 

The follow up of the PAP prescription is important in 
order to adjust the prescription and work more on mo-
tivation when necessary. The person prescribing PAP is 
responsible for ensuring that follow-up is done of both 
the health outcome and the level of physical activity. 
The prescriber or other health care personnel can have 
renewed contact with the patient through, for instance, 

Physical activity presctriptions, PAP

Motivational counselling by the Health 
Care Professional Agreement of suitable 
physical activity

Own activities/organized groups/special PAP-groups

Prescriber/patient responsible for 
follow-up

PAP-coach within 
health care

Motivational counselling 
& help to find 
suitable activity

PAP-coach outside 
health care

Coaches write a report upon physical activity to the prescriber

PAP-coach within 
health care

Follow-up of PA 
within 6 months

PAP-coach outside
health care

Figure 2 Organization of The Swedish physical activity on prescription method. 

The basic model (blue boxes) and the two main variants of the model, with PAP-coaches within or outside the health care setting.
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care setting, that they can offer the patients who need 
more assistance (1).

In virtually all county councils and regions, health care 
services collaborate with activity organisers in the PAP 
work. This is most often regulated by agreement or 
contract. In many county councils and regions, there 
are specially trained leaders for the activities. In some 
places, activity organisers can help monitor the physi-
cal activity and give feedback to the prescriber (1).

PAP is most widespread in primary health care. How-
ever, PAP is also increasingly prescribed in specialist 
care, especially in psychiatry. There are, however, some 
aspects that may require special adjustment of the met-
hod compared with that in primary care, such as the 
care chain. In municipal health care services, there is 
often a lack of structures for how to work with PAP.

There has been a positive trend in the total number of 
PAP prescribed in Sweden since 2007, with a yearly in-
crease of 30-67 %. An estimate is that just about 50,000 
PAP were prescribed in 2010. This could be described 
as in average about 5 PAP /1000 inhabitants or about 1 
PAP /1000 health care visits. However, large variations 
exists between different county councils and regions 
with a distribution of 2–15 PAP /1000 inhabitants and 
0,5–2 PAP /1000 health care visits (12).
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Over the last decades, more attention has 
been paid to the effects of physical activi-
ty (PA) on health and disease, morbidity 
and mortality. Numerous epidemiologi-
cal studies have provided strong eviden-
ce that there are inverse associations bet-
ween PA and the risk for cardiovascular 
mortality and morbidity. An important 
issue in these relationships is the impor-
tance of characteristics of PA and exerci-
se training interventions. 

Characteristics of PA and exercise
In order to quantify the amount of PA or 
the required energy expenditure, often 
the term METs is used. MET is the me-
tabolic equivalent unit, which expresses 
energy expenditure in multiples of re-
sting energy cost. One MET is equivalent 
to an oxygen uptake (O2) of 3.5 ml/min 
per kg body weight, which is the amount 
of energy expended during 1 minute of 
rest. 

The characteristics of PA are typically 
described in terms of Frequency, In-
tensity, Time (or duration) and Type of 
PA, the FITT principle of exercise. The-
se dimensions are used to describe the 
dose of PA or exercise needed to exhibit 
particular physiological responses and 
outcomes. Frequency refers to the num-
ber of activity sessions per day, week, or 

month. The number of activity minutes 
in each session is described as time, whi-
le total time of activity session or of PA 
programme is termed duration. Intensity 
describes energy expenditure associated 
with certain PA (light, moderate, or vig-
orous). The type of PA or exercise inclu-
des all activities from different domains, 
such as active transportation, household 
activities, leisure-time physical activities 
(LTPA), and occupational physical activi-
ties. Type of exercise interventions refers 
also to aerobic or endurance activities, to 
strength or resistance exercise or flexibi-
lity or coordination exercises. Finally, the 
mode of PA or exercise is an important 
characteristic, although not mentioned 
in the abbreviation of the FITT princip-
le and indicate the type of contraction 
(isometric, isotonic or isokinetic), the 
type of mechanical/physiological action 
(dynamic versus static; aerobic versus 
anaerobic and continuous versus interval 
exercises. 

Intensity of exercise
Intensity of exercise can be expressed in 
many different ways, in absolute (METs; 
RPE scale) or in relative terms (percen-
tage of maximal capacity or heart rate)
(Table 1) (1;2) or in subjective feelings. 
As an example, moderate-intensity PA is 
usually defined as any PA level at which a 
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Table 1 Relationship among indices of exercise intensity and training zones

Intensity Lactate
(mmol/l) METs

VO2max
(%)

HRR
(%)

HRmax
(%)

RPE
scale

Training
Zone

Low intensity, light 
effort

2-3 2-4 28-39 30-39 45-54 10-11 Aerobic

Moderate intensity, 
moderate effort

4-5 4-6 40-59 40-59 55-69 12-13 Aerobic

High intensity, vigo-
rous effort

6-8 6-8 60-79 60-84 70-89 14-16 Lactate, aerobic, 
anaerobic

Very hard effort 8-10 8-10 >80 >84 >89 17-19 Lactate, aerobic, 
anaerobic

HRmax, maximum heart rate; HRR, heart rate reserve; METs, metabolic equivalents, 1 MET = individual metabolic 
resting demand, when sitting quiet, about 3.5 ml oxygen/kg/min or 1 kcal (4.2 kj/kg/h in the general population; 
RPE, Borg rating of perceived exertion (6-20 scale).
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cardiovascular mortality and on cardiovascular morbi-
dity than no or only light intensity exercise. Modera-
te intensity exercise already exerts a protective effect 
whereas high intensity exercise has additional effects 
compared to moderate intensity exercise.  

When targeting cardiovascular risk factors, a more di-
vergent outcome regarding intensity became apparent 
from the available literature. To decrease or maintain 
body weight, duration of moderate intense aerobic ac-
tivity is more important than high intensity activity (4). 
The same yields probably for decreasing plasma trigly-
cerides and LDL cholesterol levels. On the other hand, 
some data suggest that for increasing HDL a sufficient 
amount of intense aerobic exercise is warranted. For 
diabetes, the best characteristic of PA and exercise is 
the combination of aerobic and dynamic strength exer-
cises with sufficient intensity and performed at least 
every second day. Submaximal prolonged walking, jog-
ging, cycling, and swimming are representative types 
of exercise, usually called aerobic or endurance. Con-
cerning blood pressure, dynamic exercise training, as 
well aerobic as resistance exercise training, exerts hy-
potensive effects, the former clearly more expressed in 
hypertensive subjects. The importance of intensity of 
exercise in relation to blood pressure is less clear.

In patients with different cardiovascular diseases, high 
intensity aerobic interval exercise training was recent-
ly advocated by as well American, Canadian as Euro-
pean Associations on Cardiovascular Rehabilitation 
for patients with coronary artery disease (CAD) and 
patients with stable chronic heart failure (5). A recent 
meta-analysis confirms that aerobic interval training 
improves aerobic performance by on average 22% in 
contrast to moderate continuous training where the 
effect of exercise training averaged only 12% (6). The 
latter increase, however, is inferior to that what usably 
is found after cardiac rehabilitation. We have previous-
ly demonstrated an increase of on average 26% in 1909 
patients with cardiac disease and determinant analysis 
showed that training intensity and frequency were the 
most important factors explaining the change in exer-
cise capacity after exercise training (7). In other cardi-
ovascular patient populations less data are available on 
the importance of exercise intensity. 

Finally, it must be emphasized that intense exercise 
should be individually and safely prescribed and there-
fore, graded exercise testing is warranted in every indi-
vidual with a risk profile for cardiovascular events (8).

person experiences some increase in breathing or he-
art rate and a rate of perceived exertion (RPE) of 11–14 
on the Borg scale. The person should be able to car-
ry on a conversation comfortably during the activity. 
It is typically characterized as energy expenditure of 
3–6 METs, for instance, brisk walking. Vigorous-in-
tensity is any type of activity that is intense enough to 
represent a substantial challenge to an individual and 
results in a significant increase in heart rate, breathing 
frequency, and sweating. In terms of energy expendi-
ture, it is equivalent to any activity that corresponds 
to more than 6 METs, for instance, jogging. Activities 
corresponding to less than 3 METs are characterized as 
light activities, but may, if the duration is sufficiently 
long, contribute to health. 

Relative exercise intensity refers to a portion of maximal 
power (load) that is maintained during exercise and is 
usually prescribed as a percentage of maximal aerobic 
capacity (VO2max) on the basis of a cardiopulmonary 
stress test. Training intensity can also be expressed as 
a percentage of maximal heart rate (HRmax) recorded 
in a stress test or predicted on the basis of an equation 
stating that HRmax equals 220 minus age. We do not 
recommend the use of prediction equations of HRmax 
for individuals, because of the large standard deviation. 
A frequently used method to express exercise intensity 
is by using the Karvonen formula, which uses a percen-
tage of a person’s HR reserve (HRR = the difference 
between HRmax and resting HR) and adds it to the re-
sting HR. There are caveats and cautions to the use of 
HR for prescribing and evaluating exercise intensity in 
persons under β-blocker medication. Ideally, the HR 
derived for training should only be used if the functio-
nal capacity (or stress test) was performed under actual 
medication.

Importance of intensity of exercise
Of all the basic elements of exercise prescription, 
exercise intensity is recently claimed to be an impor-
tant factor in the development of aerobic fitness and 
reversion of risk factors. We have reviewed in a series 
of three papers the importance of characteristics and 
modalities of PA and exercise in the management of 
cardiovascular health in the general population (part 
I), in individuals with cardiovascular risk factors (part 
II) and in individuals with cardiovascular disease (part 
III) (1-3).

In the population at large, we could conclude from 
several recent reviews and meta-analyses that a do-
se-response curve on cardiovascular outcome has 
undoubtedly been demonstrated. Higher exercise in-
tensities have greater preventive impact on total and 
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Certain problems in health care are refer-
red to as complex – preventable chronic 
disease is certainly one of them. It is no-
thing short of amazing to consider that 
45 years have passed since the Executive 
Board of the WHO predicted that cardi-
ovascular disease, a major portion of pre-
ventable chronic disease, would become 
one of the greatest epidemics human-
kind has faced (1). Forty-five years later, 
non-communicable diseases (NCDs) are 
the dominant health challenge globally, 
accounting for 63% of deaths worldwide 
(2). Moreover, the problem is no longer 
predominantly in Western cultures. 80% 
of NCD-related deaths, especially prema-
ture deaths, occur in low- and middle-in-
come countries (2).

This apparent lack of progress is by no 
means from lack of effort. Consider the 
many disease prevention initiatives, 
across multiple sectors, directed toward 
specific populations over the last four 
decades (Table 1). Despite these efforts, 
the morbidity and mortality from pre-
ventable chronic disease continues to in-
crease. While remarkable, advances have 
been made in other fields of medicine 
over the same period of time, these ad-
vances have mainly been in single-system 
diseases. Chronic disease, because of its 
complexity, presents a particularly stub-
born problem. With that understanding 
comes the realization that additional ap-
proaches are a rational way to proceed if 
we hope to make progress in the preven-
tion of chronic disease.
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How are evidence-based recommen-
dations for disease prevention 
implemented?

Table 1 Types pf efforts in disease prevention

1. Compiling Scientific Research

a. Epidemiological data (risk factors, efficacy, 
effectiveness)

b. Evidence-based recommendations 

c. Implementation science

2. Public Health Initiatives

a. Health Promotion

b. Prevention Advocacy

c. Wellness Programs

3. Policy & Regulations

a. Government

b. Major non-governmental organizations 

c. Health care industry

d. Food industry

e. Tobacco industry

4. Teaching & Education

a. Degree granting institutions

b. School curricula

c. Medical conferences and publications

d. Parental guidance

e. News media – print, television, internet

5. Personal Counseling 

a. Health care professionals

b. Fitness industry professionals

6. Site- or Context-Specific Programs

a. Work place

b. Physical education

c. Health care facilities, programs, services

d. Sport venues and programs (“sport for all”, 
“everyone’s an athlete”)

7. Built Environment

a. Urban planning

b. Active transport

c. Community facilities

8. Technology 

a. “Apps” (applications)

b. EMR (electronic medical record)

c. Big data
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ve. This gives rise to improbable ideas and misdirected 
solutions aimed at merely improving and expanding 
existing approaches or calling for arcane sweeping so-
cietal changes outside innovation’s locus of control (6). 
A fourth characteristic is perpetuation of the status quo 
through misplaced trust in industry experts whose mo-
tivations may include avoiding disruption of favorable 
economic conditions currently in place within health 
care. Finally, while technology will surely play a major 
role in disease prevention strategies, the current de-
fault to technology is premature in our innovation pro-
cess. Why? Because technology is most effective when 
it solves an underlying human problem and that first 
requires the human problem to be fully understood.

Taken together, these five characteristics comprise the 
current landscape in disease prevention. In order to 
begin to change the mindset hidden beneath this land-
scape, health care providers must come to the realizati-
on that disease prevention is not a ‘knowing’ problem. 
It is a ‘doing’ problem. Human behavioral change is 
the core issue, not just for patients, but underlying the 
mindset of every single person whose path crosses the 
path of those with preventable chronic disease. Cros-
sing the knowing-doing gap is difficult at the best of ti-
mes. Without innovation, it becomes impossible.

Human-centered design is innovative
Other literature has addressed the key advances and 
contributions of fields such as Public Health, Behavi-
oral Science, and Implementation Science in preven-
ting chronic disease. In addition to these, there is a less 
well-known approach more frequently found outside 
the health care industry. For the last several decades 
many industries have used a form of Design Thinking, 
known as Human-Centered Design (HCD), to under-
stand the factors that govern behavior and choice in 
potential customers. HCD is a scientific approach using 
methods within a process to determine end-user needs. 
In effect, HCD is a systematic approach that meets pe-
ople where they are, and designs systems, processes or 
products to help them get where they want to be. HCD 
holds promise to drive the ‘doing’ part of preventable 
chronic disease prevention, thus implementing the 
‘knowing’ drawn from evidence-based recommendati-
ons.

HCD is a creative and scientific field devoted to adap-
ting systems to the people who will use them, rather 
than requiring people to adapt to the systems (7-11). 
HCD addresses human limitations by creating designs 
from insights gained through empirical study of the 
people who will use a system or product. It is a pha-
sed, iterative process, in which individual designers or 

New thinking for a complex problem
Heng makes the case that complex problems do not 
lend themselves well to reductionist thinking (3). Un-
fortunately, that can present a ‘thinking’ problem in 
itself for those of us steeped in the data-driven, ana-
lytical approach to medical science. Reductionism has 
been so successful in so many areas of medicine that 
it is difficult for one to get one’s mind around a diffe-
rent approach. But the signs are unmistakable – we 
must do so to prevent chronic disease. Accumulating 
scientific evidence about the relative impacts of a my-
riad of independent variables has not been the answer 
to reducing the morbidity and mortality from chronic 
disease. Innovation is critically needed at the interface 
between intervention efficacy and effectiveness for the 
four chronic disease risk factors: diet, exercise, alcohol 
and tobacco.

One possible reason for the lack of innovation in disea-
se prevention may be that risk factor reduction requires 
behavioral change. By and large, health care providers 
view behavioral change as the purview of the patient 
(4). Therein lies the key to innovation. To what extent 
have efforts within the clinical community focused on 
determining what matters most to people/patients, 
and therefore, what governs their behavioral choices?

Analysis of the Status Quo
Without innovation, we remain tangled in the many 
tentacles of status quo, unable to disrupt the static 
landscape of disease prevention. The resulting hesitan-
cy and ambivalence (if not outright hopelessness) has 
created longstanding, observable characteristics that 
define the current landscape in disease prevention (5).

One characteristic is blame; the tendency to displace 
accountability for the problem of disease prevention. 
The targets of blame are multiple, most commonly the 
health care industry, medical school education, the 
food industry, governments or patients. The result is an 
accountability fog that leads to further fragmentation 
rather than the interdisciplinary collaboration required 
for complex problems. Another characteristic is fuzzy 
strategy. Recommendations and guidelines for disease 
prevention, published by influential global organizati-
ons, are typically at a high level of abstraction and thus, 
non-actionable. National, regional, and local health 
care agencies, taking their lead from global exemplars, 
default to the same abstraction-inaction archetype, 
providing intervention implementation strategies at 
the level of the end-user (person or patient) that are 
vague and non-actionable. A third is desperation; a sort 
of ‘doubling down’ or continued preoccupation with 
top-down approaches that are known to be ineffecti-
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The first question concerns the likelihood of changing 
the mindset in disease prevention through the creation 
and dissemination of appropriate web-based training 
programs for HCD. An example, from recent history, 
is the wide-scale adoption of new training programs 
for the pre-hospital care of trauma victims (Advanced 
Trauma Life Support). 40 years ago, an orthopedic 
surgeon by the name of Jim Styner, crashed a small 
aircraft he was flying into a field in Nebraska. His wife 
died immediately and three of his four children were 
critically injured. Jim found that pre-hospital emer-
gency care was inadequate and inappropriate and set 
out to make changes. Advanced Trauma Life Support, 
the program Jim helped to build, has now been adop-
ted by more than 60 countries as the standard of care 
for both pre-hospital and trauma center settings. A 
similar approach for cardiac arrest, stroke and other 
non-traumatic collapse, Advanced Cardiac Life Sup-
port has been equally successful in changing the mind-
set about pre-hospital care for non-traumatic life-thre-
atening emergencies.

If we were to provide standard training in design for 
the target audiences that intersect with the preventable 
chronic disease trajectory (health care professionals, 
health care administrators, medical researchers, me-
dical product designers, medical insurance companies, 
patients, and families) many small-scale interventions, 
programs and products could be created, tested and 
iteratively refined to identify designs that may be effe-
ctive on a larger scale (5). This would create products, 
programs and services that work for people rather than 
expecting people to adapt to ill-fitting systems. Foste-
ring widespread use of HCD methods for disease pre-
vention, we might achieve widespread adoption of a 
human factors approach. In the same way that Advan-
ced Trauma Life Support does not require a definiti-
ve diagnosis in the trauma patient, disease prevention 
advocates that functional capacity rather than a speci-
fic clinical diagnosis would be the entry point for pre-
ventive measures (10). Widespread implementation of 
this approach would help to change the mindset from 
disease to prevent and from cure to functional capacity.

The second question concerns whether or not a shift in 
mindset is a sufficient catalyst to change the outcomes 
for preventable chronic disease. At present, chronic di-
sease is viewed as disease-based: abnormal single sy-
stem pathobiology that fits a reductionist disease mo-
del for diagnosis and treatment. If a patient has several 
of these diseases (most do), he or she is referred to as 
having multiple co-morbidities. But, as argued above, 
the reality is that chronic disease requires emergent 

design teams use established methods to develop sy-
stems, programs, processes or products that are suited 
to the people who will use them. These methods often 
include systematically observing people’s natural ten-
dencies; understanding and empathizing with people; 
eliciting their goals; developing rough, preliminary de-
signs to help people meet their goals; collecting data 
of various kinds about how people use, do not use, or 
are unable to use the preliminary designs; and revising 
designs according to these data.

HCD might be thought of as an expansion of motivati-
onal interviewing, a style of interaction already in use 
in medicine to help people align their behavior with 
their health goals. Motivational interviewing is defined 
as, “a collaborative, person-centered form of guiding to 
elicit and strengthen motivation for change (12)”. Like 
motivational interviewing, HCD is oriented around 
individuals’ goals; however, HCD goes beyond moti-
vation by also incorporating other aspects relevant to 
each patient and by involving people, patients, health 
care providers and others in the co-design of physical 
prototypes or defined processes. Perhaps the most im-
portant distinction is that HCD is explicitly iterative in 
response to data from people’s reactions to prototype 
designs. Although it would be wonderful if every design 
achieved its objectives on the first try, more often, first 
attempts fail. The crux of HCD is to systematically le-
arn from early failures as quickly as possible in order 
to reach success sooner that you might otherwise. This 
philosophy is often dubbed, “Fail early, fail well,” or, 
“Fail forward”.

HCD complements approaches currently being used 
for disease prevention and makes a critically impor-
tant addition by focusing on the unique needs, context, 
goals, desires, strengths and limitations of the end-user 
and by testing prototype designs early and often in ite-
rative design cycles. Designing solutions with human 
end-users increases the chances that the solutions will 
be suited to them, thus increasing the chances of suc-
cess. 

Implementing behavioral design
There are two important questions to be answered in 
order to advance HCD as a method for reducing the 
morbidity and mortality of chronic disease. The first is 
whether or not the methods and processes of HCD can 
be taught to a large mass of people within a relatively 
short period of time (often referred to as ‘scalability’). 
The second concerns whether or not success in disea-
se prevention is associated with a widespread shift in 
the way we think about chronic disease (referred to as 
‘mindset’).
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rather than reductionist thinking; in short, a shift in 
mindset.

An example of a major shift in mindset that took place 
in 20th century England is the hospice movement. End 
of life care was characterized in many medical reports 
as abysmal, but the health care system proved unable to 
respond. A British nurse, Cicely Saunders, held tightly 
to the belief that terminally ill patients need compassi-
onate care that is both medical and also addresses their 
fears and concerns for physical comfort. She dedicated 
her life to her belief, meeting substantial resistance 
that resulted in her obtaining additional training as a 
medical social worker and also as a physician, in the 
hope her ability and credibility would help to surmount 
the resistance. Hospice is now available in hundreds of 
countries and is supported and advocated by the World 
Health Organization. Knighted by Queen Elizabeth in 
1979, Dame Cecily Saunders’ work provides an examp-
le of a major shift in mindset.

Prevention by design
In a similar way, a mindset change in chronic disea-
se is possible. Some indicators that this is taking place 
already exist; most notably the shifting demographics 
associated with an aging population and the media at-
tention given to this. Because HCD uses an approach 
that is different from but complementary to data-dri-
ven, top-down approaches, an opportunity to close the 
knowing-doing gap exists. For disease prevention, we 
already have the “what” needs to be done. What is mis-
sing, and where innovation is required is the “how” do 
we do it.

Disease prevention is more of a human problem than a 
purely scientific one (13). The lack of progress in redu-
cing the morbidity and mortality of chronic disease in-
dicates that another approach is needed, one that takes 
individual human needs, concerns, goals, abilities and 
limitations into account. Fortunately, HCD is available 
as a method to provide just that.
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Today there is a worldwide consensus 
that physical activity is crucial to main-
tain different aspects of health. The focus 
has been directed towards the required 
dose and how it should be implemented 
to be a natural part of daily living. The 
general recommendations of physical ac-
tivity show high degree of international 
conformity concerning the mode, inten-
sity, frequency and duration of physical 
activity to reach the required dose, and 
are explicit for the specific target group 
(e.g. children, adults, elderly). The glob-
al recommendations on PA for health by 
the World Health Organization (1) for 
adults 18-64 years old provided serve as 
an example herein. 

One key message is that some physi-
cal activity is better than doing nothing. 
The purpose of this statement is to make 
people decrease their time spent seden-
tary. However, more extensive effects on 
health involve a variation of activities en-
gaging large muscle groups at both mod-
erate and vigorous intensity. As a mini-
mal recommendation, individuals are 
encouraged to engage in moderate-inten-
sity aerobic physical activity at least 150 
minutes throughout the week (e.g. brisk 
walking,, biking, dancing, swimming, 
household chores) or in vigorous-in-
tensity aerobic physical activity at least 
75 minutes (e.g. running, fast biking or 
swimming, sports), or a combination of 
both intensity levels. Each session should 
be performed with a duration of at least 
10 minutes. Muscle-strengthening ac-
tivities should be included as well, per-
formed two or more days a week. 

However, additional health benefits can 
be attained with a higher dose of phys-
ical activity, for example 300 weekly 

minutes of moderate-intensity aerobic 
physical activity, alternatively 150 min-
utes of vigorous-intensity physical activ-
ity, or a combination of both. There are 
several opportunities to accumulate the 
recommended amount of physical activi-
ty during occupation, transportation and 
leisure time, doing sports and exercise 
and by engaging in family and commu-
nity activities. The general approach by 
physically inactive individuals is to in-
crease their physical activity gradually, to 
increase the chance of maintaining mo-
tivation as well as for preventing occur-
rence of injuries or adverse events. 

References
(1) World Health Organization. Global recommendations 
on physical activity for health. World Health Origaniza-
tion, 2010.

Contact:
Daniel Arvidson

daniel.arvidsson@gu.se

Daniel Arvidson

Uniform global recommendations on 
physical activity for health

AUTHOR
About the

Center for Health and 
Performance (CHP), 
Dept of Food and 
Nutrition, and Sport 
Science, Göteborg 
University, Göteborg, 
Sweden


