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Executive Summary

Chronic health conditions (CHCs), including cardiovascular disease (CVD) and type 2
diabetes (T2D), represent a significant global health challenge. Physical activity is widely
recognised as a cornerstone of both prevention and ongoing management for these
conditions, with well-established benefits for physical, mental and metabolic health.
Although physical activity is a key management strategy, rates of inactivity remain high
among people with CVD and among those with T2D. This literature review examines how
physical activity and sport can contribute to improved health, well-being and quality of
life for people living with these conditions and explores approaches to support greater
participation.

Key Findings

Physical activity as prevention:

e Physical inactivity increases the risk of developing CVD and T2D. Conversely,
even modest increases in physical activity significantly reduce the incidence of
these CHCs.

e Observational and intervention studies support multicomponent lifestyle
interventions, including physical activity, as effective in preventing both
conditions.

e Sports participation, especially when played at higher intensities, is associated
with reduced risk of CVD/T2D.

Physical activity as a management strategy:

e Physical activity improves glycaemic management (T2D), blood pressure,
cholesterol and cardiovascular fitness in people living with T2D and people living
with CVD.

e Resistance training and high-intensity interval training appear to have additional
benefits for those who are able to participate (though individualised, safe
programming is essential).

e Participation in team sports, as a particular mode of physical activity, has
demonstrated noteworthy benefits for those with T2D and those with
hypertension.

Barriers and facilitators:

e Common barriers to physical activity include physical limitations, fear of injury or
adverse events, low motivation, low self-efficacy, embarrassment, diabetes
distress, depression and lack of support.
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e Facilitators include greater social support, self-efficacy, enjoyment, healthcare
professional support and behavioural strategies like goal setting and self-
monitoring.

e Tailored interventions, grounded in behaviour change theory and thatincorporate
sport and physical activity within supportive environments are most effective.

Policy and Practice:

e FEuropean counties, including Belgium, Italy, Romania and Kosovo, are promoting
physical activity through policy initiatives.

e Despite policy efforts, inactivity remains high, suggesting a need to emphasise the
social, economic and health value of physical activity, particularly through sport.

e The use of social prescribing of sport and physical activity by health professionals
appears to be gaining momentum in Europe but is not yet consistently adopted.

Conclusion:

The proven effectiveness of physical activity and sport in preventing and managing
CHCs, combined with their broader social and economic benefits, support greater
integration into healthcare and community systems. Despite robust evidence and
growing policy support, rates of inactivity remain high among people living with CVD and
T2D. The implementation of tailored, inclusive and theory-driven interventions to
address unique and complex barriers to physical activity for those living with CHCs are
crucial to improving physical activity participation in this population. When tailored to
individual abilities, sports may provide an effective means of overcoming the
psychosocial barriers to physical activity often experienced by this population, though
more research is required.
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Introduction

Chronic health conditions (CHCs), also referred to as non-communicable diseases
(NCDs), continue to present significant challenges for individuals, communities and
health systems around the world. CHCs are a group of conditions which are generally
long-standing in nature and are caused by a combination of genetic, physiological,
environmental and behavioural factors (World Health Organization, 2024b). The main
conditions includedin this group are diabetes, cardiovascular disease (CVD), cancerand
chronic respiratory conditions (World Health Organization, 2024b).In 2021, more than 43
million people died globally from NCDs (United Nations Secretary General, 2025). In
Europe, 87% of deaths among people aged between 30-70 years were attributed to NCDs
in 2019 (World Health Organization - Regional Office for Europe, 2024). More specifically
diabetes (in people aged 20-79 years) and CVD accounted for 9% and 32% of all deaths
in Europe in 2024 and 2021, respectively and contribute to a growing economic burden
(Eurostat, 2024; International Diabetes Federation, 2025a; Timmis et al., 2024).

CVD refers to a group of conditions affecting the heart and blood vessels, which are
responsible for transporting blood throughout the body. These conditions include
coronary artery disease, stroke, heart failure, peripheral artery disease and other
conditions involving the circulatory system (Timmis et al., 2024). More than half a billion
people around the world are affected by CVD (World Heart Federation, 2023). High blood
pressure or hypertension is the leading cause of CVD and in 2019 affected 36% of
females and 41% of males in Europe (Timmis et al., 2024).

Although diabetes can take many forms, all of which have a significant impact on the
person living with the condition, for the purposes of this document, type 2 diabetes (T2D)
will be the focus. There are currently 33.7 million adults living with diabetes in Europe,
with T2D accounting for 90% of all cases (International Diabetes Federation, 2025b). T2D
is a metabolic condition resulting in insulin resistance and or relative insulin deficiency
resulting in hyperglycaemia or raised blood glucose levels (World Health Organization,
2019).

Although CVD and T2D are complex, they are interconnected and share a number of
common lifestyle-related risk factors including obesity, physical inactivity and tobacco
use (World Health Organization, 2021a, 2024a). The management of both CVD and T2D
is multifaceted and includes medication, dietary management, physical activity, weight
management and self-management education. Amongthese strategies, physical activity
plays a particularly important role and will be the focus of this paper.

Though often used interchangeably, the terms physical activity, exercise and sport are
not synonymous. Physical activity is defined as “any bodily movement produced by
skeletal muscles that results in energy expenditure” (Caspersen et al., 1985, p. 126). It
can include daily activities such as household chores, work-related activity, leisure time
activity, transport-related activity and incidental activity. Exercise is a subcategory of
physical activity and is activity that is structured and repetitive, with the goal to improve
or maintain fitness (Caspersen et al., 1985). Sportis a subset of exercise, it is undertaken
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individually or as part of a team and “participants adhere to a common set of rules or
explanations and a defined goal exists” (Khan et al., 2012, p. 59).

Regular physical activity participation has been shown to reduce the risk of coronary
heart disease, stroke, T2D, hypertension, colon and breast cancer, depression, and can
assist weight management (I. M. Lee et al., 2012; World Health Organization, 2018).
Physical activity recommendations for people living with CVD and T2D encourage 150-
300 minutes of moderate-intensity or 75-150 minutes of vigorous-intensity aerobic
activity per week. In addition to aerobic activity, it is recommended that those living with
CVD and T2D include moderate-intensity muscle-strengthening activities on 2-3 non-
consecutive days per week, and incorporate flexibility and balance activities at least two
days per week (Colberg et al., 2016; Kanaley et al., 2022; Pelliccia et al., 2020; World
Health Organization, 2021b). Additional medical clearance and advice may be required
before commencing vigorous-intensity activity for those who are at high risk of cardiac
event or who experience new, unstable or symptomatic conditions (Colberg et al., 2016;
Pelliccia et al., 2020). Limiting and breaking up sedentary or sitting time is also
recommended and the notion that ‘any physical activity is better than none’ is widely
recognised (Colberg et al., 2016; Kanaley et al., 2022; Pelliccia et al., 2020; World Health
Organization, 2021b).

Physical inactivity is recognised as a global public health problem and its impact on the
global burden of disease continues to rise (Brauer et al., 2024; Ekelund et al., 2020;
Ekelund et al., 2019; Kohl et al., 2012; Stamatakis et al., 2019). People who are
insufficiently active have a 20-30% increased risk of premature death compared to those
who are sufficiently active (World Health Organisation, 2020). One study which aimed to
quantify the effect of physical inactivity on NCDs estimated that if inactivity were
eliminated, 7% and 6% of the burden of disease worldwide due to T2D and coronary
heart disease, respectively would be averted (l. M. Lee et al., 2012). The same authors
suggest physical inactivity, as a risk factor for poor health, has an effect similar to that of
smoking and obesity (l. M. Lee et al., 2012).

Despite the well documented benefits of physical activity, rates of insufficient activity
have increased from 32% to 37% in high-income countries between 2001 and 2016
(World Health Organisation, 2020). In Europe, one in three adults do not meet physical
activity recommendations (OECD/WHO, 2023). In an attempt to address the rise in
physical inactivity, the World Health Organization (WHO) launched a Global Action Plan
on Physical Activity 2018-2030, which aims to reduce physical inactivity by 15% by 2030
(World Health Organization, 2018). The Action Plan reiterates that the vast benefits of
physical activity can and should be available to all, including those living with CHCs.

Even higher rates of inactivity have been observed when comparing activity levels
between the general population and those living with CVD and or T2D. A Danish study
found 63% o f study participants with diabetes were not meeting WHO physical activity
guidelines compared to 50% of study participants without diabetes (Mortensen et al.,
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2023). A systematic review by Kennerly and Kirk (2018) concludes that irrespective of
study methods and study location, people living with T2D are less active and more
sedentary than those who do not live with T2D. In relation to those living with CVD, a large
cohort study using UK Biobank data revealed 34% of those living with CVD reported low
activity levels, compared to 20% of those without the condition, while 34% reported
spending greater than three hours watching television, compared to 20% of those
without the condition (Cassidy et al., 2016). The same study found that those living with
both CVD and T2D were 70% more likely to report low physical activity levels than those
without these conditions (Cassidy et al., 2016). Further supporting these findings in the
CVD population, Vasankari et al. (2018) found those living with or at high risk of CVD were
more sedentary and less active than their peers with low CVD risk.

Aims and review questions

The high rates of inactivity among those living with CVD and or T2D suggests there may
be additional considerations and greater complexity in navigating physical activity for
this population. To explore this further, we sought to provide a comprehensive overview
of the literature to understand how and why physical activity should play an active rolein
the day to day lives of those living with CVD and T2D.

This review aims to explore and synthesise research to answer the following questions:

1. What s the role of physical activity and sport in the prevention and management
of CVD and or T2D?

2. What are the salient barriers to, and facilitators of, physical activity for adults
living with CVD and or T2D?

3. Whatarethe economic, social and environmentalimpacts of physical activity and
sport on people living with CHCs?

4. What policies and practices are in place in Belgium, Italy, Kosovo and Romania to
support physical activity and sport for people living with CHCs?

Search strategy

A thorough search of the literature was conducted using adapted search strategies for
each database: Web of Science, PubMed, Scopus and Cochrane Library. The reference
lists of included studies were also searched for relevant articles. Grey literature was
searched using Google and Google Scholar search engines. Searches were limited to
English, human studies, published within the last 15 years and given the well-established
nature of the topic areas, systematic reviews were prioritised.
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Physical Activity in the Prevention of CVD and T2D

There is well established evidence (across a variety of methodologies) to support
physical activity as a primary prevention strategy for many CHCs, including T2D and CVD.
The Organisation for Economic Co-operation and Development (OECD) used a Strategic
Public Health Planning for Non-Communicable Diseases (SPHeP-NCDs) model to
calculate the burden of insufficient physical activity on NCDs in 27 European Union
Member States (OECD/WHO, 2023). This model estimated that if everyone were to meet
minimum physical activity recommendations (150 minutes per week of moderate-
intensity physical activity), 4% of all new T2D and 2% of CVD cases would be avoided. If
people were to participate in 300 minutes of moderate-intensity physical activity per
week, the model found that 10% and 5% of new T2D and CVD cases would be prevented
(OECD/WHO, 2023).

Many observational studies have examined the relationship between physical activity
and the incidence of CVD and T2D which has facilitated many high-quality systematic
reviews and meta-analyses in this area. Studies reveal inactivity and sedentary
behaviour significantly increase the risk of diabetes, CVD, and hypertension (Aune et al.,
2015; J. Li & Siegrist, 2012; K. Liu et al., 2012; Marques et al., 2018; Vasankari et al., 2018;
Wilmot et al., 2012). Muscle strengthening activity has also been shown to reduce the
incidence of T2D and CVD by 17% (Momma et al., 2022). Physical activity has now also
been found to have a strong, inverse dose-response relationship with CVD and
hypertension (Alves, Viana, Ribeiro, et al., 2016; Huai et al., 2013; X. Liu et al., 2017;
Sattelmair et al., 2011; Schuler et al., 2013), as well as with T2D (Boonpor et al., 2023;
Smith et al., 2016). An inverse dose response relationship suggests as physical activity
levels increase, the risk of developing these conditions decreases. These studies
highlight the importance of physical activity in the prevention of CVD and T2D, suggesting
some physical activity is better than none and that higher rates of physical activity may
incur greater preventative health benefits.

The relationship between physical activity and the incidence of CVD and T2D is clear. To
further understand the cause-and-effect relationship between these variables, we turn
to systematic reviews and meta-analyses of interventional studies. Although few studies
have isolated the effects of physical activity on CVD and T2D risk, there is strong
evidence that multicomponent lifestyle interventions (targeting multiple lifestyle risk
factors, including diet, weight management and physical activity) are effective in
preventing both conditions. In T2D prevention, lifestyle interventions consisting of
dietary changes, physical activity and personalised counselling in ‘at-risk’ populations
are shown to significantly reduce T2D incidence (Andrade et al., 2025; Hemmingsen et
al., 2017; Schellenberg et al., 2013). These findings support the findings of an earlier
review by Uusitupa et al. (2019), who also emphasised that T2D risk reduction is strongly
related to the degree of long-term weight loss and ability to sustain lifestyle changes.
Nonetheless, these preventative effects have been shown to last for many years after the
lifestyle interventions (Uusitupa et al., 2019).
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The evidence for multicomponent lifestyle interventions in the primary prevention of CVD
is less clear (Uthman et al., 2015). However, one systematic review found that when
assessing the effect of lifestyle interventions on CVD risk markers, most of the
interventions included improved at least some of these risk factors and that most
improvement was observed as physical activity increased (Abbate et al., 2020). As seen
in T2D risk reduction, sustainability of lifestyle changes was also highlighted by Abbate
et al. (2020) as a fundamental marker for CVD risk reduction. Although these studies
show lifestyle interventions to be effective and feasible, their long-term clinical benefitis
limited (Cardona-Morrell et al., 2010). Limitations in sustainability of lifestyle change,
including physical activity, hinges on effective translation into practice (Cardona-Morrell
et al., 2010).

Sports for prevention

There is growing support for using sport as a preventative and management strategy in
health (Khan et al., 2012; Krustrup & Krustrup, 2018). However, systematic reviews
examining the association between sports participation and health have provided mixed
results owing to the fragmented nature and quality of included studies (Oja et al., 2015).
A large prospective cohort study, the Dutch Monitoring Project on Risk Factors for
Chronic Disease Study found that cycling and sports participation were both inversely
associated with CVD incidence, while there was a dose-response relationship with
sports participation and CVD incidence (Hoevenaar-Blom et al., 2011). The authors
attribute these associations to the moderate-vigorous intensity of both cycling and
sports, which has been shown to have greater positive effects on a number of factors
such as blood pressure, lipid profiles, blood vessel function, systemic inflammmation and
blood clotting properties (Hoevenaar-Blom et al., 2011). In accordance with these
findings, researchers in the UK found associations between participation in swimming,
racquet sports and aerobics and a reduction in CVD mortality using data from the Health
Survey for England and the Scottish Health Survey (Oja et al., 2017). A second, more
recent cohort study from the Netherlands, the LifeLines cohort study and biobank, found
that sports participation was associated with significant reduced risk of T2D in
overweight categories and pre-diabetes in healthy weight and overweight categories (de
Boer et al., 2021). Although de Boer et al. (2021) and Hoevenaar-Blom et al. (2011) did
not find significant associations between walking and CVD/T2D risk, there is an existing
body of evidence that suggests regular walking may be associated with lower risk of T2D
and cardiovascular events (Aune et al., 2015; Jayedi et al., 2024; Kelly et al., 2014).

Khan et al. (2012) highlight the well-established evidence relating to the health benefits
of physical activity and that the health benefits of sports are proportionate to the amount
of activity involved in the particular sport. This notion is also supported by (Bennike et al.,
2024) in a white paper describing football as prevention and treatment of T2D and CVD
due to the vigorous nature of exercise intensity. Systematic reviews and meta-analyses
investigating the effects of football on health have shown positive effects on
cardiorespiratory fitness (VO2max), blood pressure, resting heart rate, fat mass,
cholesterol and muscular fitness (Milanovi¢ et al., 2015; Milanovic¢ et al., 2019).
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Physical Activity in the Management of CVD and T2D

There is extensive evidence of the role physical activity plays in the management of both
CVD and T2D, with many international guidelines and consensus statements promoting
its inclusion. The WHO, European Association for the Study of Diabetes (EASD),
American Diabetes Association (ADA), American College of Sports Medicine, Exercise
and Sports Science Australia and Diabetes Canada have all published comprehensive
guidelines or consensus statements detailing the use of physical activity in the
management of T2D (Colberg et al., 2016; M. J. Davies et al., 2022; Diabetes Canada
Clinical Practice Guidelines Expert Committee, 2018; Hordern etal., 2012; Kanaleyetal.,
2022; World Health Organization, 2021b), while the European Society of Cardiology,
European Heart Network and Exercise and Sports Science Australia have all published
guidance supporting the role of physical activity in management recommendations for
people living with CVD (European Heart Network, 2019; Pelliccia et al., 2020; Piepoli et
al., 2016; Schultz et al., 2025). Global public health guidelines on physical activity and
sedentary behaviour for those living with CHC, including T2D, CVD and hypertension
have also been established (Dempsey et al., 2021).

Physical activity in the management of T2D

There is consensus that physical activity has positive effects on a number of key diabetes
outcomes which can contribute to significantly reducing the risk of diabetes-related
complications. Although various types of physical activity have shown health and
glycaemic benefits, structured exercise training has been studied most frequently
(Kanaley et al., 2022). Regular aerobic training improves glycaemic management in
adults living with T2D, improves insulin sensitivity, lipids, blood pressure, fitness (a key
determinant of premature death) and how the cells produce energy (mitochondrial
function), even without weight loss (M. J. Davies et al., 2022; Hou et al., 2023; Kanaley et
al., 2022; Kemps et al., 2020).

Resistance training or muscle strengthening activities have been shown to improve
muscle strength, bone density, blood pressure, lipid profiles, skeletal muscle mass and
insulin sensitivity (M. J. Davies et al., 2022; Kanaley et al., 2022; Pan et al., 2018).
Increasing muscle mass can increase glucose uptake and has resulted in HbA1c
reduction in older adults (M. J. Davies et al., 2022; Kanaley et al., 2022). Resistance
training at higher intensities appears to produce greater glycaemic and insulin benefits
for those who can safely manage this intensity (Kanaley et al., 2022). There is growing
evidence to suggest that combining aerobic and resistance activities has greater impact
on HbA1c reduction than either mode alone (Kanaley et al., 2022; Mannucci et al., 2021;
Pedersen & Saltin, 2015).

High intensity interval exercise (HIIE) is now generally considered more effective than
low-intensity training for those who can safely participate. High intensity, short intervals
of exercise, interspersed with recovery periods has shown greater effects in reducing
hyperglycaemia after meals, HbA1c, insulin sensitivity, beta cell function, fitness levels,
body mass index, body composition, CVD risk and cardiac function (Kanaley et al., 2022;

10
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Pedersen & Saltin, 2015). Despite its superior benefits and time-efficiencies, HIIE may
not be suitable or preferred by all those living with T2D.

Physical activity in the management of CVD

Hypertension is a key modifiable risk factor for CVD and is strongly related to
cardiovascular mortality (Pedersen & Saltin, 2015; Rijal et al., 2024). The effect of
physical activity on blood pressure has been studied extensively. Multiple meta-analyses
have found a reduction in blood pressure with aerobic activity, resistance training and
combination exercise (Cornelissen & Smart, 2013; Dassanayake et al., 2022; Lopes et
al., 2018; Pescatello et al., 2019; Rijal et al., 2024; Semlitsch et al., 2013). Pescatello et
al. (2019) summarised the findings of 15 meta-analyses and showed that systolic blood
pressure fell between 5-17 mm Hg and diastolic blood pressure reduced by 2-10 mm Hg
in response to physical activity across included trials. Lopes et al. (2018) highlight the
emergence of isometric exercise as an effective mode of activity to reduce systolic,
diastolic and mean blood pressure, though more research is needed to confirm the
potential benefits of isometric exercise in reducing blood pressure in those with
hypertension (Inder et al., 2016; Jin et al., 2017).

A recently updated Cochrane review synthesised the evidence for exercise-based
cardiac rehabilitation for coronary heart disease (Anderson et al., 2016; Dibben et al.,
2021). The review concludes that exercise-based cardiac rehabilitation reduces the risk
of myocardialinfarction (hear attack), all-cause mortality and resultsin a large reduction
in all-cause hospitalisation and health-related quality of life (Anderson et al., 2016;
Dibben et al., 2021). These findings are also reflected and supported by Rao et al. (2022)
and Salzwedel et al. (2020). More generally for those with CVD, including coronary artery
disease, it is agreed that physical activity improves cardiorespiratory fitness (including
VO2max and heart rate reserve), blood vessel function, cholesterol levels, blood
pressure and quality of life, while reducing resting heart rate, the risk of reduced blood
flow to the heart and decreases inflammation, blood vessel stiffness and the likelihood
of blood clots forming. (Alves, Viana, Cavalcante, et al., 2016; Kunutsor & Laukkanen,
2024; Vasankari et al., 2021).

Areview by Vasankari et al. (2021) revealed the greatest benefits were demonstrated with
aerobic interval training or high intensity interval training. An earlier review and meta-
analysis echoes these conclusions, finding that aerobic interval training generated
greater improvements in cardiorespiratory fitness, blood vessel function and heart
function and efficiency (left ventricular function and morphology) when compared to
moderate-intensity continuous training (Cornish et al., 2011; Hussain et al., 2016).
Further research into the long-term effects and safety of interval training in those with
CVD is needed, particularly outside of a supervised environment owing to the increased
risk of cardiovascular events in this population (Cornish etal., 2011; Hussain et al., 2016;
Quindry etal., 2019).

Resistance training, at moderate intensity has been proven safe and effective in
improving exercise capacity, mobility, muscle strength, quality of life and heart function

11
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and efficiency in those living with coronary artery disease (Bjarnason-Wehrens et al.,
2022; Elliottetal., 2015; Fan et al., 2021). A meta-analysis examining the effects of circuit
resistance training in those with coronary heart disease found a significant decrease in
body mass index and body fat percentage but not in cardiorespiratory fitness, systolic
blood pressure, total blood cholesterol and triglycerides (Wu et al., 2022). Much like the
effects seen in T2D, a combination of aerobic exercise and resistance training has been
shown to be most effective in improving cardiorespiratory fitness, quality of life, skeletal
muscle strength and size, endurance (aerobic capacity) and heart function and
efficiency (Fan et al., 2021; J. Lee et al., 2020; Marzolini et al., 2012).

Sports in the management of T2D and CVD

As discussed earlier, using sports as a specific mode of physical activity in the general
population has been proven effective in reducing key risk factors associated with CHC
(Hoevenaar-Blom et al., 2011; Khan et al., 2012; Milanovi¢ et al., 2015; Milanovi¢ et al.,
2019; Oja et al., 2017; Oja et al.,, 2015). Research exploring the use of sports as a
treatment or management strategy for CHC is less developed (Milanovi¢ et al., 2019).
One of the few systematic reviews and meta-analyses in this area reviews the overall
physical fitness benefits of recreational football in relation to health status (Milanovié et
al., 2019). A reduction in systolic and diastolic blood pressure (11 and 7 mmHg
respectively) was observed after 3-4-month recreational football interventions in those
with hypertension. Broadly speaking, the authors conclude recreational football can be
used as an effective non-pharmacological treatment of conditions including
hypertension and metabolic syndrome (Milanovic¢ et al., 2019).

A small number of interventional studies using sportsinterventions in people with T2D or
hypertension have reported positive health benefits. Recreational football was found to
increase cardiorespiratory fitness, lower total body fat mass, improve glucose
management and decrease insulin resistance, all key components of lowering the risk of
diabetes-related complications (Andersen et al., 2014; de Sousa et al., 2017). Morgan et
al. (2017) combined diabetes education and physical activity promotion within a UK
football club and although they observed significant reductions in waist circumference,
body mass index, cholesterol and blood glucose levels, there were no significant
improvements in activity levels.

In those living with hypertension, recreational football has been found to reduce blood
pressure, improve cardiorespiratory fitness, reduce resting heart rate and CVD risk
(Krustrup et al., 2013; Mohr et al., 2014). In a study of habitually active men with mild
hypertension, recreational football was shown to provide cardiovascular and metabolic
health benefits includingimproved blood pressure, body composition and heart function
and efficiency (Knoepfli-Lenzin et al., 2010). In contrast, a three-month recreational
futsal intervention did not result in blood pressure reduction in men with treated
hypertension, but did show benefits to cardiorespiratory fitness, resting heart rate,
glucose levels (HbA1c and plasma glucose), bone density and balance (Teixeira et al.,
2023).

12
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Economic, Social and Environmental Benefits of Sport
and Physical Activity

Beyond and as an extension of health benefits, much more is gained by increasing
participation in sport and physical activity. Broadly speaking, some estimate that if the
Global Action Plan on Physical Activity is successful in producing a 15% reduction in
global inactivity by 2030, US$25-36 billion could be added to the global gross domestic
product (GDP) annually (Hafner et al., 2020; World Health Organization, 2018). Of the
WHO regions, the European region bears the highest proportion of economic cost
attributed to physical inactivity (32%) (Santos et al., 2023). Inactivity costs the EU €80.4
billion per year through the four major NCDs, which include CVD and T2D (International
Sport and Culture Association / Cebr, 2015). Valero-Elizondo et al. (2016) examined the
economic impact of physical activity among those living with CVD. The authors
estimated that physical activity results in a 20% reduction in healthcare expenditure
among those living with CVD and when compared to those living with high CVD risk, a
50% reduction in expenditure is projected (Valero-Elizondo et al., 2016).

Social return on investment (SROI) frameworks are gaining popularity as a way of
understanding and measuring economic, social and environmental value created by an
activity, organisation or intervention (Nicholls et al., 2012). Examples of SROI in sport
include analyses conducted in Wales, Belgium, England and The Netherlands (L. E.
Davies, 2022; Rebel Mulier Institute, 2019; Sport England, 2020; Sport Industry Research
Centre, 2018). In Wales, the analysis found that for every £1 invested in sport, thereis a
return of £2.88 (Sport Industry Research Centre, 2018). The social value of sport was
estimated to be £651 million in social capital, £91 million in enhanced education, £2
million in reduced crime and £295 million in improved health (Sport Industry Research
Centre, 2018). The Wallonia-Brussels study found that for every €1 invested in sport,
€1.21 worth of social impact was generated for society, with sport generating €2 billion
of socialvalue from €1.69 billion of inputs (L. E. Davies, 2022). It was estimated that €759
million of social value was generated from health, €505 million from volunteer
productivity, €430 million from subjective wellbeing outcomes and €342 million from
social capital (L. E. Davies, 2022). A report by Sport England found that for every £1 spent
on sport and physical activity, there was a return of £3.28 (Sport England, 2020). Finally,
in The Netherlands, €1 of investment in sport generated an estimated €2.51 in social
value (Rebel Mulier Institute, 2019).

Sports participation has consistently been shown to increase subjective well-being (life
satisfaction and happiness) (Becchetti et al., 2012; Campillo-Sanchez et al., 2025; Dolan
et al., 2014; Downward & Rasciute, 2011; Eigenschenk et al., 2019; Huang & Humphreys,
2012; Rasciute & Downward, 2010; Taylor et al., 2015). Many aspects of social capital
(the value derived from positive connections between people) have also been shown to
increase with sports participation (Ottesen et al., 2010). These include increased social
connectedness, social interactions, social inclusion, internal bonding and social
relationship skills (Campillo-Sanchez et al., 2025; Downward & Rasciute, 2011;
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Eigenschenketal., 2019; Eime et al., 2013; Krustrup & Krustrup, 2018; Taylor et al., 2015).
Bennike et al. (2024) and Eime et al. (2013) highlight several studies which demonstrate
the potential of team or club sports to build social bonds and committed communities,
greatly influencing long-term participation and sustainability. A clear relationship exists
between subjective well-being, general health and social capital, with further evidence
to suggest that if engagement in sport raises general health and subjective well-being,
then further sport participation becomes more likely, precipitating further health benefits
(Downward et al., 2017).

Barriers to Physical Activity

For many people living with CHC, participating in physical activity can be difficult
(Janevic et al., 2012; Kwan et al., 2012; Valero-Elizondo et al., 2016). People living with
CHC often experience complex and unique barriers to physical activity, in addition to
barriers experienced by the general population, which may contribute to the previously
mentioned high rates of inactivity in those living with CVD and or T2D (Bullard et al.,
2019).

Barriers - T2D

Barriers to physical activity among people living with T2D are multifaceted, can be
specific to region and culture and include both general and diabetes-specific themes.
Barriers have been found across areas which include physiological, psychological,
environmental and social/cultural (Thielen et al., 2023; Vilafranca Cartagena et al.,
2021). Thielen et al. (2023) report limitations due to physical symptoms is among one of
the most reported barriers to physical activity in people living with T2D. These limitations
can relate to lack of cardiorespiratory fitness, greater perceived exertion, fatigue,
physical discomfort or pain (Bytyci Katanolli et al., 2022; Duclos et al., 2015; Thielen et
al., 2023; Vilafranca Cartagena et al., 2021). Thielen et al. (2023) postulate that the sum
of cardiac, skeletal muscle, circulatory and metabolic abnormalities may contribute to
reduced exercise performance in this population.

There is a strong bidirectional relationship between depression and diabetes, as well as
a high prevalence of diabetes distress (36%) among people living with T2D (Perrin et al.,
2017; Semenkovich et al., 2015). Diabetes distress differs from depression: it refers to
psychological distress specific to living with diabetes, precipitated by the demands of
self-management, fears, guilt and shame relating to the condition and diabetes-related
complications (Perrin et al., 2017). Those with T2D who are also experiencing depressive
symptoms or diabetes distress, understandably, have greater difficulties engaging in
physical activity and other self-management tasks (Perrin et al., 2017; Thielen et al.,
2023; Vilafranca Cartagena et al., 2021). Commonly reported barriers to physical activity
such as low motivation, embarrassment and low self-efficacy are both exacerbated and
experienced differently by those living with diabetes, particularly on the background of
depression or diabetes distress (Thielen et al., 2023). Given the additional planning,
consideration and self-management required for physical activity, as well as the stigma
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experienced by people living with diabetes, it is clear why and how low motivation, low
self-efficacy and embarrassment present as prominent barriers to activity in this
population (Bytyci Katanolli et al., 2022; Duclos et al., 2015; Thielen et al., 2023).

Lack of support (from family, friends and health professionals) presents as a pertinent
barrierto physical activity among people living with T2D and can be influenced by cultural
norms, appears to present most commonly among women and may be more
pronounced the longer someone lives with the condition (Bytyci Katanolli et al., 2022;
Duclos et al., 2015; Thielen et al., 2023; Vilafranca Cartagena et al., 2021). People
describe a lack of social support, lack of medical information and support relating to
physical activity, a lack of family support and perceived family pressures (Thielen et al.,
2023; Vilafranca Cartagena et al., 2021). The prevalence of depression and diabetes
distress in the T2D population also perpetuates the need for support and highlights the
potential impact of lack of support on people wishing to become more active.

Finally, environmental factors are highlighted as a barrier to activity for this population
(Bytyci Katanolli et al., 2022; Thielen et al., 2023; Vilafranca Cartagena et al., 2021). More
specifically, a lack of safe and appropriate facilities or outdoor environments, as well as
limited opportunities have been reported as reasons for not pursuing physical activity
among those living with T2D (Thielen et al., 2023; Vilafranca Cartagena et al., 2021).
These barriers may be more pronounced for those experiencing diabetes-related
complications or comorbid conditions, however more research is needed to explore this
notion.

Barriers - CVD

Barriers to physical activity among those living with CVD and/or hypertension mirror
many of those found among people living with T2D. The most commonly reported
barriers to physical activity for people living with CVD/hypertension are pain or
discomfort due to other comorbid conditions, low fitness levels, fatigue, lack of support
and information surrounding safe activity, low motivation and lack of access to safe
environment or facilities (Collado-Mateo et al., 2021; Q. Liet al., 2024; Lopes et al., 2021;
McCarthy et al., 2011; Rashidi et al., 2020). The implications and relevance of these
barriers are similar to those discussed above in T2D. A prominent barrier and one that is
unique to those living with CVD/hypertension is the fear of adverse effects or cardiac
events as a result of engaging in physical activity (Collado-Mateo et al., 2021; Jia et al.,
2024; McCarthy et al., 2011; Rashidi et al., 2020). Some studies indicate that over 70% of
people living with CVD experience ‘exercise phobia’ (Dgbek et al., 2020; Knapik et al.,
2019). Poor or lacking referral processes have also been identified as a barrier to physical
activity, particularly to cardiac rehabilitation programmes and is more commonly
experienced by women with CVD (Boden et al., 2014; McCarthy et al., 2011; Witvrouwen
et al., 2021).

15



Funded by

the European Union M@VEUP

* PROJECT

Facilitators of Physical Activity

Given the complex and unique barriers to physical activity experienced by those living
with T2D and CVD, interventions and programmes designed to increase physical activity
in this population need careful consideration. One of the most commonly cited
facilitators and determinants of physical activity in people living with CHCs are psycho-
social elements, including social support, motivation, self-efficacy and a fun and
enjoyable environment (Booth et al., 2013; Collado-Mateo et al., 2021; Duclos et al.,
2015; Q. Li et al., 2024; Lopes et al., 2021; Vilafranca Cartagena et al., 2021; Williamson
et al,, 2021; Zhao et al., 2024). These elements are well supported by theoretical
behaviour change models commonly used to promote physical activity behaviour
change in these populations (Quested, 2021; Williamson et al., 2021; Zhao et al., 2024).
Social Cognitive Theory and Self-determination Theory draw on elements of social
learning and the social environment to drive autonomous motivation and self-efficacy in
physical activity (Williamson et al., 2021; Young et al., 2014; Zhao et al., 2024). It is
recommended programmes designed to address physical inactivity in people with CHCs
consider the importance of the social environment and be grounded in appropriate
theory that facilitate self-determination and self-efficacy (Williamson et al., 2021; Young
et al., 2014; Zhao et al., 2024).

According to self-determination theory, motivation for physical activity participation can
be influenced by a number of basic individual needs, including competence, autonomy
and relatedness (Ryan & Deci, 2017). The theory also identifies how the social
environment can be optimized to encourage motivation for behaviour change (Quested,
2021; Ryan & Deci, 2017). Quested (2021) show that autonomous motivation regulators
which support personal goals, value health benefits, friendships, fun/excitement and
satisfaction/accomplishment are more likely to facilitate motivation for positive
behaviour change, including in physical activity. Sport creates a unique environment
which innately fosters these elements of motivation (Campillo-Sanchez et al., 2025;
Downward & Rasciute, 2011; Eigenschenk et al., 2019; Krustrup & Krustrup, 2018; Taylor
et al., 2015). Leveraging the social connectedness, social interactions, social inclusion
and fun offered by sports appears to be a practical and effective way to drive physical
activity participation, particularly in those who might be isolated or excluded due to
CHCs (Bennike et al., 2024; Khan et al., 2012; Krustrup & Krustrup, 2018).

An extension of social environment and support is the support generated by health
professionals, which has also been identified as an importantfactorin facilitating activity
in people living with CHCs (Booth et al., 2013; Collado-Mateo et al., 2021; Duclos et al.,
2015; Lopes et al.,, 2021; Rashidi et al., 2020; Santiago de Araujo Pio et al., 2019;
Williamson et al., 2021; Zhao et al., 2024). People with CHCs are more likely to engage
with physical activity programmes that involve person-centred support from a
healthcare professional. Some suggest the presence or involvement of a healthcare
professional (or multidisciplinary team) can be reassuring for people experiencing low
confidence in participating in physical activity, maintain engagement and be an avenue
for people to seek advice and gain knowledge (Collado-Mateo et al., 2021; Duclos et al.,
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2015; Q. Li et al., 2024; Lopes et al., 2021; Rashidi et al., 2020; Thielen et al., 2023;
Williamson et al., 2021). However, how the health professional engages with the person
living with CHCs is crucial to the success of the interaction (Quested, 2021; Williamson
et al., 2021; Zhao et al., 2024). Williamson et al. (2021) promote training of healthcare
professionals in theoretically and empirically informed approaches to behavioural
counselling to support physical activity uptake for CVD management. The authors also
highlight the complex process of health behaviour change and that difficulties achieving
physical activity recommendations are hormal and should be met with understanding
and empathy (Williamson et al., 2021). The WHO Regional Office for Europe (2024), has
developed guidance on becoming a ‘Health Promoting Sports Coach’ for sports coaches
interested in adopting a person-centred, health promotion philosophy to promote health
and well-being among sports participants and stakeholders. Quested (2021) encourage
teaching motivational regulation to those poised to provide physical activity support as
a way to encourage a social environment conducive to autonomous motivation (as
mentioned above).

Programmes incorporating elements of self-regulation, such as self-monitoring/bio-
feedback, action planning, goal setting, problem solving and record keeping have been
shown to be successful in promoting physical activity in those with CHCs (Bullard et al.,
2019; Collado-Mateo et al., 2021; Konerding & Szel, 2021; Lopes et al., 2021; Thielen et
al., 2023). Technology can plan a key role in self-regulation in some populations, with the
use of phone applications and wearable self-monitoring technologies such as
continuous glucose monitors and activity trackers providing consolidated, useful and
potentially motivating feedback to the user (Collado-Mateo et al., 2021; Thielen et al.,
2023).

Given the complex barriers to physical activity experienced by those living with CHCs,
tailored programmes with personalised support are crucial. Although barriers and
facilitators to activity for this broad population have been discussed, it is important to
explore and deeply consider each individual’s barriers to, and facilitators of, physical
activity (Collado-Mateo et al.,, 2021; Williamson et al., 2021). Physical activity
programmes need to apply individualised advice regarding physical activity frequency,
intensity, type and duration depending on the needs and goals of the person (Collado-
Mateo et al., 2021; M. J. Davies et al., 2022; Kunutsor & Laukkanen, 2024; Levy et al.,
2024; Williamson et al., 2021).

Social prescribing is a relatively new strategy growing in popularity where health
professionals refer people with CHCs to community groups, including physical activity
and sports programmes, to improve their health and well-being (Costa et al., 2021;
Kurpas et al., 2023). Khan et al. (2012) encourages social prescribing to sports clubs,
citing a number of successful examples in Europe and abroad. Promoting physical
activity within a sports club setting can provide a familiar, non-clinical and social setting
which is showing promise in attracting more people living with CHCs (Krustrup &
Krustrup, 2018; Lackinger et al., 2015). There is growing support for movements merging
the medical and fithess/sports sectors in an effort to promote health-enhancing physical
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activity, particularly in those with CHCs (Khan et al., 2012; Krustrup & Krustrup, 2018;
Lackinger et al., 2015; Pedisi¢, 2025). The Sports Club for Health (SCforH) movementin
the European Union has long been promoting sport as a vessel for health-enhancing
physical activity, with 76 examples of SCforH initiatives from 33 European countries
(PediSi¢, 2025). The SCforH movement call for greater awareness of the SCforH
guidelines among stakeholders and continued capacity building in the sports and health
sectors (Pedisi¢, 2025).

Sports for People with CHCs

In order to make sport a reality for all and attract people living with CHCs to sport,
considerations of the above mentioned barriers and facilitators to activity are key (Khan
et al.,, 2012). Although studies have shown sports and physical activity to be most
effective in managing T2D, CVD and hypertension when performed at higher intensities
(for example, football as a form of high intensity activity), these intensities will not be
suitable for all, primarily due to risk of cardiac events and injury, and may not be a
person’s preferred choice (Bennike et al., 2024; Khan et al., 2012; Kunutsor & Laukkanen,
2024; Oja et al., 2015). For example, people living with T2D experience an increased risk
of tendon injury, fracture risk and can experience accelerated progression and severity
of osteoarthritis as a result of metabolic dysfunction (Nichols et al., 2020).

A meta-analysis of recreational football interventions found that the total time spentin a
high aerobic intensity zone (>90% HRmax) ranged from one-tenth to one-third of overall
exercise time (Milanovi¢ et al., 2019). For sports like football (and others) to be more
accessible to those living with CHCs, who may not be accustomed to such high
intensities or may not be able to exercise at these intensities due to other comorbidities
and risks, options for lower intensity participation are important. Walking, typically
performed at low to moderate intensities, has been shown to be a safe, popular and
effective activity for health and all-cause mortality risk reduction (Kelly et al., 2014;
Kunutsor & Laukkanen, 2024). Walking-sports (for example walking football) as well as
other sports tailored to individual needs may be an effective way to make sports more
accessible for people living with CHCs who may not be ready for more traditional forms
of sport (Bennike et al., 2024; Egger et al., 2024; Huebschmann et al., 2011; Madsen et
al., 2021; Reddy et al., 2017). Although the health benefits of sport are becoming more
well defined in the CHC population and appear to be a promising environmentto address
many of the psycho-social barriers to physical activity experienced by this population,
more research is needed to fully explore the use of tailored sport (at lower intensities) in
the management of CHCs.

Policies and Practices in Belgium, Italy, Kosovo and
Romania

There are a number of EU policies which serve to promote physical activity, including the
Tartu Call for a Healthy Lifestyle and the EU Work Plan for Sport (Council of the European
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Union, 2020; European Commission, 2017). All EU countries have at least one national
policy or action plan on physical activity promotion (Ritchie et al., 2024). However, when
surveyed, national diabetes associations in Cyprus, Latvia, Romania, Slovakia and Spain
indicted that physical activity policies were either not available or not impactful
(International Diabetes Federation - Europe, 2025). Similar sentiments were shared by
Romanian sports club representatives, stating that although policies exist,
implementation is often fragmented and inconsistent across national regions. This
discrepancy may indicate gaps in policy implementation and awareness in some
countries. The European Commission has three main priorities in sport, one of which is
participation in sport and health-enhancing physical activity (European Commission,
2024). As part of the EU Commission’s Healthier Together initiative, Ritchie et al. (2024)
indicate that 16 EU countries have endorsed promoting physical activity as a priority area
for NCD prevention. EU4health is another example of an EU initiative promoting physical
activity to prevent and manage NCDs (Andrade et al., 2025).

With respect to the European countries involved in the MOVEUP project, Italy, Romania
and Belgium all have active policies towards physical activity promotion. Kosovo, while
not part of the EU, is working towards aligning with EU initiatives and does benefit and
contribute to EU programmes such as Erasmus+. Kosovo’s Ministry for Sport, with the
support of the Kosovo Olympic Committee, Sports Federations and other institutions
has developed a strategy and action plan on sport development (European Commission
of the Regions, n.d).

In Italy, although there is no formal national Government coordination mechanism, the
Ministry of Health, Ministry of Education, Department for Sport at the Presidency of the
Council of Ministers and National Olympic and Paralympic Committees are all
contributing to health-enhancing physical activity (World Health Organization - European
Region, 2024b). The 2024 Sport Report demonstrates collaboration between the Institute
for Sports and Cultural Credit and Sport e Salute through a project supported by the
Minister for Sport and Youth and the Department of Sport aiming to establish a national
observatory dedicated to the sports sector (Sport e Salute & ICSC, 2024). Italy has active
policies/action plans for physical activity promotion for health which include the
National Prevention Plan 2020-2025 and Essential Levels of Assistance in the National
Health System which both target people with CHC, as well as Gaining Health: Making
Healthy Choices Easy which targets the general population (World Health Organization -
European Region, 2024b). Italy’s National Prevention Plan promotes counselling on
physical activity by health professionals in public and private sectors, in primary care and
hospitals (World Health Organization - European Region, 2024b).

Since 2014, Romania has had a designated Interministerial Working Group for Physical
Activity Promotion to foster health enhancing physical activity (World Health
Organization - European Region, 2024c). Romania’s National Health Strategy 2023-2030
— For Health, Together and the National Programme of Health Promotion and Evaluation
and Education for Health both target physical activity promotion for health and have
involved the health sector in their design (World Health Organization - European Region,
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2024c). Other policies and plans targeting physical activity promotion include School
Sports national Olympiad, National Strategy for Sports 2023-2032 and Sustainable
Urban Mobility Plans 2016-2030. In Romania, regulations governing the social health
insurance system promote access to preventative health consultations where doctors
provide advice on physical activity (this level of primary healthcare is available for both
insured and uninsured people) (World Health Organization - European Region, 2024c).

There are a number of government coordination mechanisms for the promotion of
physical activity in Belgium. The Flemish Ministry for Health and the Flanders Institute for
Healthy Living coordinate health enhancing physical activity, while the sport ministries
coordinate Belgium Health Enhancing Physical Activity Coordination (World Health
Organization - European Region, 2024a). Belgium has many policies and action plans to
target physical activity promotion. Of 13, there are six which specifically target physical
activity for people living with CHC: Educational goals for health, Sport en Inclusie
(Masterplan Inclusion In and Through Sport), MOEV - Sports and Physical Activity Moves
Your School, Organised Sports Sector in Flanders: Policy Focus on Disadvantaged
Groups, Strategic Plan ‘Flemish Live Healthier in 2025’ and Strategic Vision Statement
2030 on Sports Promotion (World Health Organization - European Region, 2024a). Sport
sur ordonnance (Sport on Prescription) is a Belgian initiative encouraging and enabling
doctors to prescribe physical activity for people living with CHCs as part of their overall
management and treatment plan. This includes access to supervised physical activity
with a qualified instructor (World Health Organization - European Region, 2024a).
Another project encouraging physical activity for health management is Maison sports
bien-étre (Sports well-being house), organised by the Ministry of Sport of the French-
speaking community, which uses multidisciplinary structures (medical, sports, social)
to personalise physical activity support for people starting or resuming physical activity
(World Health Organization - European Region, 2024a). Funded by the Flemish Ministry
of Health, a similar project of the same name (Sports well-being house) supports
healthcare professionals to refer people to a physical activity coach for tailored and
individualised physical activity and counselling (World Health Organization - European
Region, 2024a).

Despite the existence of physical activity and NCD policies and action plans throughout
Europe, physicalinactivity, particularly in those living with CHC remains high (Cassidy et
al., 2016; Mortensen et al., 2023; Vasankari et al., 2018). Avoidable mortality fromm NCDs
costthe EU region in excess of US$ 514 billion peryear, with over 60% of this cost caused
by preventable mortality (World Health Organization - European Region, 2025). Despite
the preventable nature of this burden, countries in the EU region only spent, on average
2.5% of their current health expenditure in 2019 on preventative services, including
physical activity promotion (World Health Organization - European Region, 2025). Ritchie
et al. (2024) position social value as a useful framing to enhance physical activity
promotion within Europe. The authors highlight that existing policies within the EU lack
holistic recognition of the social value of physical activity, explaining that policies from
the health sector are particularly limited in acknowledging the broader benefits of
physical activity (Ritchie et al., 2024). Khan et al. (2012) supports calls for changes in
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systems for delivery of care “so that physical activity counselling and referral are
expected, documented and reimbursed” (p. 63). In line with recommendations voiced by
Ritchie et al. (2024), highlighting the boarder co-benefits and value of physical activity
across health, environment, social and community domains are key in physical activity
narratives for policy change. Positioning the social value of physical activity through
sport, wherethere are visible and widely accepted illustrations of social value, is a logical
place to start.

Conclusion

This literature review underscores the substantial and multifaceted role of physical
activity and sportin both the prevention and management of CVD and T2D. The evidence
consistently shows that regular physical activity, across different intensities and formats
can significantly reduce risk, improve health outcomes and enhance quality of life. Sport
offers a unique and socially engaging vehicle for physical activity, with recreational and
tailored formats providing accessible, enjoyable and effective options for people living
with CHCs.

Despite compelling evidence and emerging policy support across Europe, particularly in
Belgium, Italy, Romania and Kosovo, high levels of inactivity persist among people with
CVD and T2D. This highlights a pressing need for more inclusive, theory-driven and
person-centred approaches to physical activity participation. Addressing the physical,
psychological and environmental barriers to activity, while leveraging key facilitators
such as social support, self-efficacy, motivation and tailored programming is critical to
increasing physical activity participation among those living with CHCs.

To truly harness the preventive and therapeutic potential of physical activity and sport,
healthcare systems, policymakers and community organisations must work together to
embed these strategies into standard care pathways and everyday life. Positioning sport
as an accessible, health-enhancing approach to physical activity and recognising its
broader social, economic and health benefits may be instrumental in advocating for and
designing programmes to address inactivity in those living with CHCs.
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