
Executive summary: Football for health – prevention and
treatment of non-communicable diseases across the lifespan
through football

J. Bangsbo1, A. Junge2, J. Dvorak2, P. Krustrup1,3

1Copenhagen Centre for Team Sport and Health, Department of Nutrition, Exercise and Sports, University of Copenhagen,
Copenhagen, Denmark, 2FIFA Medical Assessment and Research Centre (F-MARC) and Schulthess Klinik, Zürich, Switzerland, 3Sport
and Health Sciences, College of Life and Environmental Sciences, University of Exeter, Exeter, UK
Corresponding author: Peter Krustrup PhD, Copenhagen Centre for Team Sport and Health, Department of Nutrition, Exercise and
Sports, University of Copenhagen, Copenhagen, Denmark. Tel: +45 21161530, Fax: +45 35321600, E-mail: pkrustrup@nexs.ku.dk

Accepted for publication 19 May 2014

This supplement contains 16 original articles describing
how football conducted as small sided games affects
fitness and health of untrained individuals across the
lifespan. The intermittent nature of football and high
exercise intensity result in a broad range of effects. The
heart changes its structure and improves its function.
Blood pressure is markedly reduced with the mean arte-
rial blood pressure being lowered by ~10 mmHg for
hypertensive men and women training 2–3 times/week for
12–26 weeks. Triglycerides and cholesterol are lowered
and body fat declines, especially in middle-aged men and
women with type 2 diabetes. Furthermore, muscle mass
and bone mineral density increases in a number of par-

ticipant groups, including 65–75-year-old men. The func-
tional capacity is elevated with increases in VO2max of
10–15%, and 50–100% improvements in the capacity to
perform intermittent work within 16 weeks. These effects
apply irrespective of whether the participants are young,
overweight, elderly or suffering from a disease. The
studies clearly show that the participants enjoy playing
football and form special relationships with their team
mates. Thus, football is a healthy activity, providing a
unique opportunity to increase recruitment and adher-
ence to physical activity in a hitherto underserved popu-
lation, and to treat and rehabilitate patients with
hypertension, type 2 diabetes and prostate cancer.

We are very pleased to present the second Football for
Health Supplement, once again in the Scandinavian
Journal of Medicine and Science in Sports. Since the
first supplement was published in 2010, a considerable
amount of research has been conducted, and the 16 origi-
nal articles in the present supplement represent only a
small part of the scientific publications within this area.
In recent years, it has become clear that football con-
ducted as small-sided games not only prevents lifestyle
diseases (Krustrup et al., 2009, 2010; Helge et al., 2010;
Randers et al., 2012) but can also be used in the treat-
ment of such diseases (Krustrup et al., 2013; Schmidt
et al., 2013; Hunt et al., 2014).

Anumber of articles in the supplement have shown that
small-sided games, irrespective of the number of players,
are not only enjoyable (Bennike et al., 2014; Bruun et al.,
2014; Nielsen et al., 2014) but also lead to high-intensity
activity with average heart rates between 80 and 90% of
individual maximum heart rate (Helge et al., 2014a,b;
Randers et al., 2014a,b; Andersen et al., 2014c; Seabra
et al., 2014; Uth et al., 2014) and a significant anaerobic
response (Andersen et al., 2014b,c). This applies for all
age groups, from 9 to 70+ years, regardless of whether or

not the participants have previous experience of football
and whether or not they have health issues.

The intermittent nature of football and the high exer-
cise intensity results in marked effects on the heart, with
significant changes in cardiac structure and function
(Andersen et al., 2014a; Krustrup et al., 2014; Schmidt
et al., 2014). Thus, comprehensive transthoracic
echocardiography revealed that middle-aged males with
mild-to-moderate hypertension had higher left ventricu-
lar end-diastolic volume, with improved diastolic func-
tion, early diastolic velocity, and isovolumetric relaxation
time, after 3 and 6 months of football training (Andersen
et al., 2014a). In addition, left ventricular systolic func-
tion and right ventricular function were improved. Also,
for older males (65–75 years), significant changes
occurred in cardiac dimensions and function after 4 and
12 months of regular football training (Schmidt et al.,
2014). Left ventricular internal diastolic diameter, end-
diastolic volume, and mass index were 8%, 21%, and 18%
higher, respectively, after 12 months. Furthermore, ejec-
tion fraction and systolic longitudinal 2D strain were both
8% higher, left ventricular diastolic mitral inflow ratio
and peak early diastolic velocity improved by 25% and
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12%, respectively, and right ventricular systolic function
was 22% higher (Schmidt et al., 2014). Even in school-
children aged 9–10 years, structural changes in the heart
could be seen after just 10 weeks of 3v3 football training
3 × 40 min per week (Krustrup et al., 2014). Left ven-
tricular posterior wall diameter and interventricular
septum diameter were higher after the intervention
period. In addition, the football training led to a higher
global isovolumetric relaxation time.

The entire cardiovascular system is affected by regular
football training, with an impressive reduction in blood
pressure, especially in those suffering from elevated
blood pressure. Thus, untrained middle-aged men with
mild-to-moderate hypertension had their systolic and
diastolic blood pressure lowered by 13 and 8 mmHg,
respectively, after 26 weeks of twice-weekly 1-h football
sessions (Andersen et al., 2014a), while middle-aged
diabetic men with mild hypertension had their systolic
and diastolic blood pressure lowered by 11 and 9 mmHg,
respectively, after 12 weeks of a 1-h football session
twice a week. Similarly, middle-aged women with
average systolic and diastolic blood pressure of 139 and
86 mmHg, respectively, had their blood pressure reduced
by 12 and 6 mmHg, respectively, after 15 weeks of
thrice-weekly 1-h football sessions, which was threefold
more than for a corresponding moderate-intensity swim-
ming group (Mohr et al., 2014).

Regular recreational football training also influences
body composition and blood lipid profile. In the study of
middle-aged women with mild hypertension, total body
fat mass declined by 2.3 kg as a result of football training
over 15 weeks (Mohr et al., 2014). Furthermore, total
triglyceride and cholesterol were lowered. Likewise, in
middle-aged men with type 2 diabetes, total fat mass and
android fat percentage were lowered by 1.7 kg and 13%,
respectively, after 24 weeks of football training. Fat mass
was also reduced (1.8 kg) in young and middle-aged
homeless men playing street football for 3 × 40 min a
week for 12 weeks (Helge et al., 2014b). In addition,
type 2 diabetics aged 48–68 years had a reduction in fat
mass of 3.4 kg when combining 3 × 40-min football ses-
sions per week for 12 weeks with a calorie-restricted
diet, along with marked reductions in blood triglycerides
and low-density lipoprotein cholesterol of 23 and 18%,
respectively (de Sousa et al., 2014). Recreational foot-
ball also stimulates muscle growth. Hence, an increase in
muscle mass of 1.2 kg was observed in middle-aged
women after 15 weeks of 3 × 1-h sessions per week
(Mohr et al., 2014), and an increase of 1.0 kg was
observed for homeless men after 12 weeks of street
football (Helge et al., 2014b). Even prostate cancer
patients undergoing androgen deprivation therapy had an
increase in muscle mass of 0.5 kg after 2 twice-weekly
45–60-min training sessions over 12 weeks (Uth et al.,
2014).

Bone tissue gets weaker with age, and it appears that
regular football training can counteract this effect. In a

study of healthy elderly (65–75 years) sedentary men,
bone mineral density (BMD) in the proximal femur was
elevated by up to 1.8% and 5.4% after 4 and 12 months,
respectively, of twice-weekly 1-h football training
(Helge et al., 2014a). Measurements of plasma bone
markers suggested that the anabolic response was due to
increased bone turnover, especially improved bone
formation, with increases in osteocalcin of 45 and 46%
after 4 and 12 months, respectively. Similarly, indica-
tions of an anabolic effect in bone metabolism were seen
in a study of homeless men, where osteocalcin was
elevated by 27% and trunk BMD was elevated 1.0% after
12 weeks of 2.2 h of street football per week (Helge
et al., 2014b), and an increase in whole-body BMD was
observed after 12 weeks of football training and calorie-
restricted diet in 48–68-year-old type 2 diabetics (de
Sousa et al., 2014). In the homeless men, a large
improvement in postural balance was also observed
(Helge et al., 2014b). The positive effects of football
training on bone mineralization and postural balance
clearly suggest that this type of training is effective at
reducing the risk of fractures due to falling.

Regular football training also leads to other physi-
ological and functional adaptations in previously
untrained people. After 24 weeks of football training,
maximum oxygen uptake (VO2max) in men with type 2
diabetes was 11% higher than before the training period
(Andersen et al., 2014b) and 10% higher in 48–68 years
old diabetics after 15 weeks of football training (de
Sousa et al., 2014). Middle-aged women showed
lowered heart rate (14 bpm) during the first part of the
Yo-Yo IE1 test and markedly improved Yo-Yo IE1 per-
formance (110%) after 15 weeks of recreational football
training (Mohr et al., 2014). Large improvements were
also observed in untrained 65–75-year-old men, with
increases in VO2max of as much as 16% and 18% after 4
and 12 months, respectively, of football training
(Schmidt et al., 2014). In addition, these elderly men had
an improved Yo-Yo IE1 (43%) and sit-to-stand (29%)
performance after 16 weeks of training (Andersen et al.,
2014c). Also, 43–74-year-old men with prostate cancer
undergoing anti-androgen treatment had an improved
physical capacity, as determined by improved muscle
strength (15%) and elevated sit-to-stand performance
(8%; Uth et al., 2014).

The psychological and social aspects of participating
in football training have also been well studied, and the
results are clear. The participants, irrespective of whether
they are young, overweight, elderly, or suffering from a
disease, enjoy playing, develop social capital, and form
a special relationship with other participants. These
factors are important for their continued participation
(Bruun et al., 2014; Nielsen et al., 2014). For example, it
is amazing that a group of middle-aged men with type 2
diabetes is still playing together 2 years after they fin-
ished a scientific study having not known each other
before the study (Nielsen et al., 2014; Andersen et al.,
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2014b). Moreover, prostate cancer patients regarded
football as a fun and enjoyable activity that served as a
welcome opportunity to take responsibility for their own
health without assuming the patient role (Bruun et al.,
2014). These findings suggest that football is a unique
strategy for increasing recruitment and adherence to
physical activity in a hitherto underserved population
(Bruun et al., 2014). Another important finding was that
overweight schoolchildren improved their self-esteem,
body image, and attraction to participation in physical
activity during a 5 months school-based football inter-
vention (Seabra et al., 2014).

That football can be attractive in a non-competitive
recreational form is also demonstrated by the Danish
Football Association, which has implemented this type
of football through its clubs under the Football Fitness
concept. A large number of adults who had never played
football before have been successfully recruited through
Football Fitness, and it is clear that this concept has great
potential for health promotion in men and women world-
wide. The challenges and requirements for the clubs to

be successful have been described in a separate article
(Bennike et al., 2014).

Thus, recreational football appears to be appealing
and popular for a large number of people worldwide,
irrespective of age and background. Football performed
as small-sided games is enjoyable, has a major impact on
the cardiovascular and metabolic systems and on the
bones, and can be used in the treatment of people with
hypertension and type 2 diabetes as well as in the reha-
bilitation of prostate cancer patients.

Key words: Heart function, blood pressure, body com-
position, lipid profile, VO2max, functional capacity.
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