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Abstract
Physical inactivity has been identified as the fourth leading risk factor for global mortality, causing around 3.2 million deaths each year. It increases the risk of 
developing diseases such as cardiovascular diseases, cancers, diabetes type 2 and obesity. However, considerable improvements in public health may be possible even 
with a small increase in physical activity level across all age groups. Great efforts should therefore be made, both at governmental and individual level, to encourage 
people to walk the stairs instead of taking the elevator, walk or ride a bike instead of driving the car or take an afternoon walk instead of spending time in front of 
the television. In this short commentary, overall health benefits of regular physical activity will be briefly summarized. We will also touch upon physical training, 
including strength exercise, as tools to improve health outcomes, and the use of self-monitoring as a device to assess physical activity levels.
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Introduction
Physical inactivity has been identified as the fourth leading 

risk factor for global mortality, causing around 3.2 million deaths 
each year [1]. Physical activity on the other hand reduces the risk of 
developing chronic diseases such as cardiovascular diseases, obesity 
and diabetes type 2 and cancers [2-4]. It prevents premature death 
[5,6] and improves quality of life [7]. In addition, bones and skeletal 
muscles are strengthened [8], and cognitive functions improved 
[9,10]. Physical activity seems to be equally effective as medication in 
improving depression [11]. In fact, no medicine has ever proven to be 
as effective as regular physical activity on the accumulated reduced 
risk of developing chronically related diseases [12], making increased 
physical activity level across all age groups a powerful tool to improve 
public health [13].

Recommended levels of physical activity
The World Health Organization recommends adults (18-64 years) 

to be moderately physical active for a least 150 minutes, or vigorously 
active for at least 75 minutes, throughout the week [7]. Children (5-
17 years) are advised to accumulate at least 60 minutes of moderate 
to vigorous physical activity per day [7]. However, there seems to be 
a dose-response relationship between physical activity and health 
benefits in healthy subjects, increasing the health benefits with increased 
activity levels [14]. A recently published cross-sectional study showed 
that walking or riding a bike to work reduced total body fat compared 
to driving, even though the intensity of the activity was low [15]. In 
another study it was shown that reducing the amount of walking from 
6000 to 1500 steps daily negatively affected insulin sensitivity, reduced 
lean mass and increased fat mas in both young and older subjects 
[16,17]. Thus, every minute of physical activity contributes to better 
health [2]. However, a recent meta-analysis showed that 60-75 minutes 
of vigorous walking daily was needed to eliminate the detrimental 
effects of being inactive for eight hours every day [6]. 

Metabolic effects of physical activity
The molecular mechanisms behind the positive health effects of 

being physically active are not fully elucidated, but increased insulin 
sensitivity, reduced levels of triglycerides and reduced blood pressure 
[18,19] are some of the positive observed health effects of increased 
physical activity levels (Figure 1). There is also evidence indicating 
that regular physical activity reduces the level of markers known to 
be involved in chronic-low grade inflammation [20-22], a common 
contributor to several non-communicable diseases. However, more 
research is needed to fully understand the mechanisms behind the 
positive health effects of exercise.

Endurance training to improve aerobic capacity
Vigorous physical activity or endurance training, such as running, 

fast cycling or fast swimming, is needed to increase the aerobic capacity 
(Table 1) or maximal oxygen uptake (VO2max). Increased aerobic 
capacity will increase the heart’s ability to deliver oxygen to the working 
skeletal muscle, thereby increasing the ability of the skeletal muscles to 
perform work over time. Two types of aerobic training have largely 
been represented in the literature; chronic endurance training (50-80% 
of VO2max) and high-intensity interval training (~ 90% of VO2max). High-
intensity interval training may be performed as four minutes repeated 
intervals with an active period of three minutes between each interval 
[23], while the intensity in chronic endurance training is quite stable. 
Both methods may be adapted to different activity levels and types of 
activities, preferably with increased intensity as the aerobic capacity 
improves. Increased insulin sensitivity and reduced blood pressure has 
been shown with both methods, but high-intensity interval training 
may be superior increasing the VO2max [23]. However, the safety of 
high-intensity interval training has been questioned for non-healthy 
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subjects, as the majority of studies investigating the effects of high-
intensity interval training have included young, healthy subjects only. 
More research is therefore warranted to elucidate the effects of high-
intensity interval training in older and diseased populations [24]. 
For non-healthy people it may therefore be appropriate to consult a 
physician before starting heavy conditioning programs. It should be 
noted that extreme exercise programs may be associated with some 
negative health effects, such as increased risk of developing upper tract 
infections and asthma [25,26].

Strength exercise to promote muscle growth
Strength exercise is especially important for building muscles 

(hypertrophy). Muscle mass will gradually decrease from the age of 30 
years and without exercise, 0.5-1% of the muscle mass may be lost every 
year [27]. Loss of muscle mass and muscle strength may potentially 
lead to sarcopenia, which is associated with impaired functionality and 
increased mortality among older people [28]. Randomized controlled 
trials show that resistance exercise provides the best protection against 
sarcopenia [29,30]. A stronger body will also make it easier to perform 
daily activities [31], improve quality of life, potentially enabling older 
people to extent the period living at home, and spearing the society for 
a substantial amount of money [32]. Strength exercise programs should 
therefore be an important part of disease recovery for all, but especially 
for older people as they rapidly loose muscle mass when immobilized. 

Self-monitoring of physical activity levels
To motivate people to change their way of living and to include 

physical activity into their daily lives, have been shown difficult. 
Behavioral science is a discipline by itself and it will not be extensively 
touched upon in this paper. However, to be able to increase physical 
activity levels, both at the individual level and at the population level, 
it is crucial to understand how people become motivated to change 
behavior, and how it is advisable to work at a regulatory level to promote 

long lasting behavioral changes. A relatively new phenomenon is self-
monitoring of physical activity or inactivity. Several devises for self-
monitoring already exist on the market. These devises may be helpful 
tools to increase the level of physical activity [33]. Self-monitoring 
is shown to be one of several factors important to drive changes 
at the individual level [34] as it increases the individual’s personal 
responsibility, promote independence, and makes it possible to create 
individual pathways toward goal achievement by taking an active role 
[33]. To encourage the use of these novel technologies as an aid for 
behavioral changes in physical activity levels and sedentary behavior 
seems to be warranted, both at individual level and on a larger scale.

Concluding remarks and further perspectives
Despite all the positive health effects observed from regular physical 

activity, there is a great challenge to increase the activity levels across all 

Physical activity Any bodily movement produced by skeletal muscles that requires energy expenditure. This includes sports, exercise and other activities such as playing, 
walking, doing household chores, gardening, and dancing [35].

Exercise Physical activity that is planned, structured, and repetitive for the purpose of conditioning any part of the body [35].
Aerobic capacity The maximum amount of oxygen, O2, (inn ml) an athlete can use in one minute/kg of body weight, measured as maximum oxygen uptake (VO2max) [36].

Table 1. Definitions.

LDL: low density lipoprotein; ROS: reactive oxygen species; FFAs: free fatty acids
Figure 1. Illustration of the major metabolic effects of regular physical activity.
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populations. Continued research to increase the knowledge about the 
mechanisms of physical activity on health, including different exercise 
schemes, and a better understanding of factors that motivates people 
to increase their physical activity levels, in different populations and 
among different age groups, are therefore warranted. Technologies to 
individually monitoring physical activity levels may promote increased 
physical activity levels at the individual level, and should be developed 
further.
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