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Denmark

The first pilot studies of Football for Health were initiated in 2003 by 
a research group in Denmark led by Peter Krustrup, a professor in 
exercise physiology. The pilot studies included observational studies 
on movement patterns, exercise intensity and the health benefits of 
football training for untrained youngsters, “Old Boys” club teams, and 
Denmark’s national homeless team. Remarkable results led to the 
initiation of the first randomised controlled trials (RCTs) in 2006. This 
work kickstarted a long journey establishing football as an effective 
broad-spectrum prevention, treatment and rehabilitation strategy for a 
wide range of patient groups.

Football as Medicine for 
female and male patients 
in Denmark
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Identifying Football Fitness as a prevention 
strategy
In 2011, the research group initiated a study in 
collaboration with the Steno Diabetes Centre 
Copenhagen. Sedentary men aged 35–60 with type 2 
diabetes were recruited for 24 weeks of small-sided 
football games (four-a-side to six-a-side) for 60 minutes 
twice a week. Each session consisted of five 10-minute 
games interspersed with 2 minutes of passive rest. The 
football-playing trial group was compared to a control 
group, but randomisation was not feasible. The study’s 
results revealed that 24 weeks of football training 
appeared to positively affect glycaemic control, increase 
aerobic fitness, decrease mean arterial blood pressure, 
and improve heart structure and function. Furthermore, 
plasma glucose, total body fat mass and android fat 
mass (distribution of human adipose tissue in areas 
such as the abdomen, chest, shoulder and nape of the 
neck) decreased.1,2

Developing the theme
Following the positive indications of the 2011 
randomised trial, a new RCT was set up in 2012 by the 
University of Southern Denmark and other research 
institutes to test the feasibility and health effects of 
introducing regular football practice for men with 
prostate cancer undergoing androgen deprivation 
therapy.6 In this study, participants were offered 45–60 
minutes of recreational football 2–3 times per week for 
32 weeks. After just 12 weeks, lean body mass, muscle 
strength, leg- and whole-body bone mineral content 
and bone formation markers were improved. After 
32 weeks, femoral shaft bone mineral density, total 
hip bone mineral density, and jump and stairclimbing 
performance were also shown to have increased.7-9 

The Holistic Football is Medicine model

Source: Adapted from Krustrup & Krustrup, British Journal of 
Sports Medicine , 2018.

A holitsic ‘Football is Medicine’ model, describing 
the training components of football training; the 
training-induced adaptions if fitness and health 
variables; the link between the training stimuli 
to cardiovascular, metabolic and muscuskelatal 
fitness; and the use of football training in 
prevention, treatment and rehabilitation of 
non-communicable diseases, as well as the 
psychological elements of acute football training, 
organised as per the Football Fitness concept, and 
the the long-term psychosocial training-induced 
effects and the possibility of creating adherence to 
an active lifestyle.

https://www.sdcc.dk/english/Pages/default.aspx
https://www.sdcc.dk/english/Pages/default.aspx
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regain control and responsibility for their health.10 
Furthermore, a rarely seen long-term adherence 
to exercise interventions was observed.11 Eleven 
participants continued self-organised football training 
for 4.5 years after the completion of the RCT. Comparing 
these men with eleven other individuals from the 
original RCT study who did not continue playing football, 
the association between long-term adherence to 
football training and changes in health outcomes could 
be observed.12 

The results showed that the men who had continued 
playing football outside the trial supervision maintained 
their femoral neck bone mineral density. In contrast, 
those who had not continued to play saw their levels 
drop. There were further indications that among the 
men who continued to play, right femur shaft, total 
hip, and lumbar spine bone mineral density exhibited 
similar changes. These adaptations, resulting from long-
term adherence to unsupervised recreational football 
training, are particularly significant for prostate cancer 
patients. 

Extending the study 
In 2015, the prostate study was expanded into a 
community-based intervention that recruited patients 
from six different hospitals across Denmark to play 
football in local football clubs near hospitals. This study 
also revealed that football training effectively increased 
hip bone mineral density and reduced hospital 
admissions.13 

Denmark

Football for the Heart
Several studies have demonstrated the 
positive effects of playing football on the 
cardiovascular system. For example:
• Middle-aged men with mild-to-moderate 

hypertension performing six months of 
small-sided recreational football achieved 
a larger reduction in blood pressure (SBP: 
13 mmHg; DBP: 8 mmHg) compared to 
individuals receiving traditional physician-
guided advice on a healthy diet and 
physical activity (SBP: 8 mmHg; DBP: 3 
mmHg).3 According to a meta-analysis, 
12–16 weeks of recreational small-sided 
football can reveal reductions of 11/7 
mmHg in middle-aged individuals with 
mild to moderate hypertension.4 

• Indications of increased heart structure 
and function followed by football training 
have been demonstrated by changes in 
left ventricular dimensions, systolic and 
diastolic function and amelioration of 
right ventricular function in men with type 
2 diabetes.1,2 

• Additionally, small-sided football is 
associated with increases in aerobic 
fitness of 3.5 mL·min–1·kg–1 5 a moderate 
decrease in resting heart rate of 4–12 
bpm, as well as a reduction of 1.7 kg fat 
mass, 1.1 kg increase in muscle mass 
and a decrease in LDL cholesterol levels 
of 0.21 mmol/L.4 Reduced hypertension 
and improved myocardial structure and 
function, e.g. increased left and right 
ventricular systolic function, may reduce 
the risk of cardiovascular disease and 
are highly relevant for prediabetics and 
patients with type 2 diabetes. However, 
the long-term effects of football on 
cardiovascular morbidity and mortality 
await further research.

The effect of empowered participation 
Aside from the compelling physiological results, this 
study’s qualitative data also revealed that participants 
generally regarded the training as an opportunity to 
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Inspired by the clinical benefits of the earlier football-
for-heath studies, in 2017, a group of women with stage 
I-III breast cancer were offered Football Fitness training 
twice a week. In this study, participant adherence 
remained relatively low at around 47% (corresponding 
to a training frequency of around once per week). At 
this training frequency, there did not appear to be a 
noticeable improvement in cardiovascular or metabolic 
health as no changes in aerobic fitness, blood pressure, 
blood lipids, fat mass, or resting heart rate were 
observed. 

On the other hand, health-related improvements in 
daily activities were reported by participants after six 
months of football training.14 After one year of training, 
investigations into bone health revealed improvements 
in leg muscle strength and postural balance in 
women treated for early-stage breast cancer.14 Such 
improvements may prevent falls, osteoporosis and bone 
fractures.9,13 

Football for the homeless
Studies of homeless men playing street football showed 
no improvements in bone mineral density. However, a 
27% increase in osteocalcin was observed, indicating 
an osteogenic effect—possibly due to the activity 
pattern of rapid changes of direction, jumps, shots, 
tackles, accelerations and decelerations associated 

with small-sided football practice.8,15 This odd-impact 
activity stimulates the bones at a high rate with a high 
load in various and unusual directions.16,17 The observed 
increase in osteocalcin concentration may indicate a 
reduced risk of bone fracture due to a large osteogenic 
effect resulting in stronger bones. This is highly relevant 
for the vulnerable patients who participated in these 
trials. As demonstrated by the community-based 
football intervention delivered to prostate cancer 
patients, football effectively increased hip bone mineral 
density and prevented all-cause hospital admission.13

Improvements in bone health and prevention of falls 
are highly relevant for populations such as prediabetics 
and type 2 diabetes, who have an elevated risk of poor 
bone health18 and are more prone to fractures than the 
healthy population.19,20

Researchers’ experiences of implementing Football 
is Medicine
To secure successful implementation, sustaining 
the high-quality approach of Football as Medicine is 
important. An important contribution to this element is 
the Football as Medicine coaching courses. By providing 
this education potential coaches with pedagogical and 
health professional knowledge, and little or no prior 
experiences in football, can easily and at a low cost be 
qualified to delivering training to patients, increasing 
the amount of Football as Medicine coaches.21
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The role of Football Fitness in 
Denmark today
Football Fitness has previously been part of 
the Danish national health strategy aimed 
at increasing physical activity in the Danish 
population. Every municipality in Denmark has 
implemented Football for Health and provides 
this service for both healthy people and those 
at risk of or living with a chronic disease. 
More than 400 football clubs have engaged 
in this implementation, corresponding to 
approximately 25% of all football clubs in 
Denmark. 

The current Danish evidence-based concepts 
related to the Football as Medicine platform are 
as follows: 
• Football Fitness
• Football for the Heart
• Football for the Homeless and Socially 

Deprived 
• FC Prostate and Football Fitness After 

Breast Cancer (ABC)
• 11 for Health and FIT FIRST 10, 20 and 

Teen (for children and youth)

These concepts are part of a national education 
programme and are being implemented in 
nationwide sports clubs and municipality 
settings in close collaboration with the 
University of Southern Denmark, the Danish 
Football Association (DBU), the Danish Sports 
Confederation (DIF), the Danish Homeless 
Football organisation (OMBOLD), the Heart 
Foundation and several other stakeholders.

Denmark

Looking ahead
The Sport and Health Sciences research 
group led by Peter Krustrup at the University 
of Southern Denmark is currently working 
on models supporting Football for Life in 
collaboration with public schools. They are 
also looking at improving the transition from 
football for children to football for adolescents 
and adults by providing Football Fitness as an 
alternative for those who do not wish to play 
competitive elite-level football or competitive 
grassroots football.

www.sdu.dk/fim
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