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Introduction 
A human being has always been adapted for a particular physical activity. People living 

thousands years ago had to care about their health by proper feeding and most of all, by dosing 
a right amount of activity. Physical activity was part of human nature. From each generation to 
another, along with the evolution of people and development of technological conveniences, ways 
of life were continuously changing. Even just one hundred years ago, people devoted about 90% of 
energy to work of muscles [1]. Nowadays, in highly developed countries, such an index of energy 
expenditure equals only 1%. This problem is remarkably illustrated by a theoretical model by 
R. Winiarski [2]. It applies to changes in the structure of human activity within three last centuries 
(Fig. 1). 

 
 

 
Fig. 1. A theoretical model of changes in the structure of human activity within three last centuries 
Source: [2] 

 
The amount of activity of a human being has been substantially reduced. It contributes to the 

phenomenon of hypokinesia, which has a negative influence on health of individuals and societies. 
Hypokinesia, i.e. a deficiency in body movement, is a lack of physical activity necessary for health 
and normal functioning of an organism [3]. 

The demand to estimate an optimal dose of physical activity started to appear along with the 
change of human activity structure. First, it is necessary to explain what physical activity dose is. 
The dose of exercises is a specified amount of physical exercises, necessary to achieve a defined 
effect [3]. It can be a biological, psychological, efficiency or health-related effect. A dose relates to 
various forms of physical activity (PA). The main constituents used for defining a PA dose include 
the type, intensity, frequency and duration of the undertaken physical activities [4]. The amount, or 
volume of PA, is defined by the product intensity × frequency × duration, most often expressed in 
units of expenditure of energy, i.e. kcal/day, MET-min/day. The expenditure of energy depends on 
the size of each factor. Figure 2 presents various matchings of PA constituents, which lead to 
expenditure of the same amount of energy – about 1,800 kcal per week. 

There is a significant interpersonal diversification in most responses about particular doses of 
physical activity [3]. In order to strictly determine a dose of physical exercises, their design must be 
unequivocally based on the specificity of a response, in which various mechanisms take part, and 
also on the efficiency and applicability of particular exercises. A recommended dose of physical 
activity must be approachable and realisable for particular person or group, in proper average time, 
space, with specific equipment and at average physical fitness.   
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Fig. 2. Elements of physical activity, leading to expenditure of the same amount of energy 
Source: [4] 

 
Literature also specifies an optimal dose of physical activity or physical exercises. An optimal 

dose implicates not only reducing the level of ischemic heart disease risk but mainly providing well-
being [3]. 

Hypokinesia occurs when a person does not provide his/her own body with the so-called 
minimum of physical activity. The minimum of physical activity is the lowest recommended daily or 
weekly dose of activity, which is necessary to maintain good health and well-being [3].   

The problem of rules of dosing physical activity and determining its minimum began to be 
noticed as early as at the beginning of the 19th century, but intensification of this interest took place 
much later – in the 1970s. It was analysed in what way, how often, at what intensity and for what 
period one should exercise in order to keep physical, mental and social well-being. Numerous 
health-related and medical prescriptions were published as a result of this continuous debate over 
specifying an optimal dose of physical activity and ways of its propagating. On the basis of results 
of studies on the state of health and the level of physical activity, experts, mainly in medicine and 
physiology, developed guidelines for an optimal dose of exercises. Recommendations evolved 
along with the advance in these fields of science. Some aspects related to the diversity of these 
recommendations result from indeterminacy of biomedical sciences, what has an influence on 
methodological differences in collecting and subsequent interpreting of existing data [5]. Other 
incoherencies result from the fact that researchers focus on various health effects addressed to 
various groups. Needs of motor activity are totally individualised and depend on e.g. the stage of 
growth (recommendations for children and adults are different), sex, living conditions, health 
status, the level of physical fitness or genetic results [6]. Additionally, it is natural that the minimum 
for keeping good health is different from the one for improving the state of health.   

As the scientific support for the impact of physical activity on health has grown, physical activity 
recommendations for the public have been modified. The aim of the paper is to present the 
evolution of physical activity guidelines, which were formed on the basis of existing research 
evidence, produced by prominent experts, mainly in physiology and medicine. 

 
Material and Methods 

The process used in literature review was highly systematic and comprised a number of distinct 
phases: 1) searching – a systematic identification of potentially relevant studies on physical activity 
guidelines or health-enhancing physical activity recommendations. The following databases were 
searched: ISI, SPORTDiscus and NLM; 2) screening – an application of pre-determined inclusion 
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and exclusion criteria derived from the review question to report titles, abstracts and full texts; 
3) data-extraction – an in-depth examination of studies, meeting the pre-determined inclusion and 
exclusion criteria, to assess the quality of the study and extract evidence in support of the in-depth 
review; 4) synthesis – a development of a framework for data analysis and identification of key 
themes; 5) reporting and dissemination – a presentation of the review findings. In order to interpret 
the content of text data, a qualitative content analysis was applied. It was supported by Qualitative 
Data Analysis (QDA) computer software package NVivo 9. 

 
Results and Discussion 

The earliest recommendations for physical activity to achieve fitness and health benefits were 
based on systematic comparisons of effects from different profiles of exercise training. Findings 
presented by Karvonen, Kentala and Mustala [7] have become a classic in exercise science. They 
observed the effects of treadmill running on endurance fitness in a small number of medical 
students. They reported that training intensity corresponding to the heart rate of at least 60% of the 
maximal heart rate was required to produce significant gains in cardiorespiratory fitness. 
Karvonen’s program was presented in terms of minima for the frequency, duration and intensity of 
training.  

Other recommendations were published by Cooper1 who developed the Aerobics Point System 
as a way to quantify exercise [8]. The Aerobics Point System is calculated on the basis of the type, 
intensity and duration of an aerobic exercise. Cooper has documented 41 aerobics exercises that 
provide aerobic benefit. The top 5 are cross-country skiing, swimming, running or jogging, cycling 
and walking. The system recommended accumulating 120 aerobic points each month (or 30 points 
per week) to score the beneficial effects of different aerobic exercises on the heart, lungs, and the 
circulatory system. Table 1 provides examples of point values assigned to particular exercises by 
Cooper. 

Tab. 1. Examples of point values in Cooper’s point system 
Activity Time Point value 
Walking/ running 2 miles 16-20 min 9 
Cycling 2 miles < 6 min 2.5 
Swimming 300 yards < 5 min 3.75 
Cross-country skiing 60 min 18 
Fencing 50 min 5 

Source: [9] 
 
In the 1960s and the 1970s, expert panels and committees, operating under auspices of 

health- or fitness-oriented organizations, began to recommend specific physical activity programs 
or exercise prescriptions for improving health.  

The American College of Sports Medicine (ACSM) was an early leader in providing specific 
recommendations by publishing Guidelines for Graded Exercise Testing and Exercise Prescription 
in 1975 and a position statement by ACSM The Recommended Quantity and Quality of Exercise 
for Developing and Maintaining Fitness in Healthy Adults issued in 1978. The key guidelines of 
ACSM based on substantial clinical experience are presented in Table 2. This statement is 
effective, with little alterations, till the present day. Due to its medical character, ACSM mainly 
focused on heart and pulmonary efficiency and cardiologic rehabilitation but also on prevention of 
the osseous system diseases [10]. 

 
 

                                                 
1 Dr. Kenneth H. Cooper (M.D., M.P.H.) joined the military in 1957, served in the U.S. Army and U.S. Air 
Force, Dr. Cooper served as a flight surgeon and director of the Aerospace Medical Laboratory in San 
Antonio. He dreamed of becoming an astronaut and worked with NASA to help create the conditioning 
program preparing America’s astronauts for space and in-flight anti-deconditioning program used on board 
spacecraft. 
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Tab. 2. Evolution of physical activity minimum, recommended by ACSM 
Physical activity 

Year of 
publishing Frequency 

(day/week) 
Duration time 

(min/day) 
Intensity 

(% of max. heart 
rate) 

Objective 

1975 3-5 20-45 70-90 cardio-respiratory fitness 
1978 3-5 15-60 50-85 cardio-respiratory fitness 
1980 3-5 15-60 50-85 cardio-respiratory fitness 
1986 3-5 15-60 50-85 cardio-respiratory fitness 
1990 3-5 20-60 50-85 cardio-respiratory fitness and body composition 
1991 3-5 15-60 40-85 cardio-respiratory fitness 
1995 3-5 20-60 40-85 cardio-respiratory fitness 
1998 3-5 ≥20 40-85 cardio-respiratory fitness and body composition 
2000 7 ≥20 40-85 health promotion 

Source: [5] 
 
Establishing a medical approach to recommending exercise drew on research performed on 

heart patients. In 1975, the American Heart Association (AHA) published guidelines on exercise 
prescription for patients with cardiovascular diseases. They assumed the frequency of exercise at 
3–4 times a week, the intensity at 70-85% HRmax and the duration of 20–60 minutes. AHA’s first 
guidelines were important as they helped to establish a place for exercise in medical practice [4]. 

A universal model of training, considering optimal recommendations regarding the frequency, 
volume and intensity, was the rule 3×30×130 (11). According to this rule, one should train three 
times a week for 30 minutes with such intensity that his or her heart rate was equal to 130 beats 
per minute. A specified intensity level is a prerequisite for shaping physical capacity, which is 
conditioned by efficiencies of the cardiovascular and respiratory systems [12]. It is related to 
processes of transport and use of oxygen, which is necessary to process energy while conducting 
work. It was a general rule regarding a dose of physical activity, which was to be used by all adults, 
not working manually. As far as children and youth are concerned, there was a proposed enriched 
model, which considered higher motor demands of a developing organism and also a diversity and 
versatility of motor activities. Each child should be physically active every day for 2–3 hours, of 
which some activity should be intensive enough for the heart rate to increase to 130–140 HR/min 
in 2–3 continuous 5–10-minute periods [11]. 

Between 1978 and 1990, most exercise recommendations ware based on 1978 ACSM position 
statement, even though it addressed only cardiorespiratory fitness and body composition. These 
guidelines proved invaluable as far as promoting cardiorespiratory endurance is concerned, 
although many people overinterpreted them as guidelines for promoting overall health. 

In the 1990s in the USA, a series of recommendations for pro-health exercises was published. 
They concerned the prevention of particular diseases not a promotion of health in a wider sense. 
Recommendations of the American Heart Association applied to the positive role of physical 
exercises in preventing ischemic heart disease and cardiologic rehabilitation [13–16]. The 
American Association of Cardiovascular and Pulmonary Rehabilitation also published guidelines 
regarding the influence of exercises on cardiologic [17, 18] and pulmonary rehabilitation [19]. 

Over the time interest developed in potential health benefits of more moderate forms of 
physical activity. ACSM 1998 guidelines concern the amount and quality of physical activity, 
leading to a development and maintaining heart-pulmonary efficiency, proper body composition, 
strength and muscle endurance and suppleness [20]. The guidelines include: 1) frequency, 2) 
intensity, 3) duration time and 4) type of activity: 
1)  frequency -  3–5 days a week,  
2)  intensity    -  55/65%–90% of max. frequency of the heart beat, or 

- 40/50%–85% of reserve of max. oxygen uptake (VO2R) or heart rate reserve (HRR), 
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- for persons not physically fit: 55–64% of max. heart beat frequency or 40–49% of 
VO2 reserve, 

3) duration – 20–60 minutes of continuous or discontinuous physical effort.  
However, it must be stressed that effort can be recorded when it lasted at least 10 minutes 
continuously. Thus, it is necessary to sum 10-minute doses within the whole day. Duration time 
also depends on the intensity of the activity. Physical activity of lower intensity should be 
undertaken for a longer period of time (30 minutes or more), while in the case of people 
professionally training sport, this time is reduced to at least 20 minutes.  

4) type – it is recommended to do any activity which activates large muscle groups, can be done 
without breaks, is based on rhythmical and aerobic exercises, i.e. hikes, jogging, cycling, cross-
country skiing, aerobics, rowing, swimming, rollerblading or skating.   
 
ACSM also recommends endurance exercises as a supplement of training for adults. 

Obviously, such exercises should be adjusted to individual needs of a particular person and should 
be a stimulus for developing the main muscle groups. A set of 8–10 exercises should be repeated 
8–12 times, 2–3 times a week. What is more, ACSM advises stretching training, both static and 
dynamic, done at the same frequency as endurance exercises.  

The concept of cumulating exercises, lasting minimum 8–10 minutes, which can bring 
advantageous health results, was presented as a common stance, accepted by the Centre for 
Disease Control and Prevention and the American College of Sports Medicine (ACSM) [21]. 
However, these guidelines were based mainly on indirect data from observations of circulatory 
system diseases and results of some experimental research [4]. Results of these studies indicate 
that there are no significant differences between effects of short and long periods of physical 
activity. There are many propagators of the opinion that repeated short doses of physical activity 
are less effective than the longer ones [22, 23]. However, there are works which show that effects 
of shorter but cumulated exercises are similar to those of longer activities. [24–26]. Haskel et al. [4] 
stress that there are few studies arguing for an 8-10 minutes dose of activity, yet they regard this 
concept as important and still valid.  

The 1995 guidelines were a breakthrough in considerations regarding the evolution of 
a physical activity dose as they did not focus on preventing a particular disease but concerned 
improvements in health on a general-population scale. It was stressed that each adult person 
should undertake physical activity for most days of the week or even everyday. Everyday physical 
effort of moderate intensity should last at least 30 minutes. A daily dose of physical activity can be 
a walk for 3–3.5 km or other motor activities, which require the expenditure of 200 kcal a day or 
1,400 kcal a week, i.e. recreational physical activity, physical effort at work or household chores. 

After publishing the report of CDC and ACSM, other organisations, i.e. US Surgeon General 
[27], National Institutes of Health [28], WHO and the International Organisation of Sports Medicine 
[FIMS] [29–31] adopted a similar position in the scope of promoting physical activity. All these 
organisations propagate pro-health ways of life, try to increase societies’ consciousness regarding 
the role of potential values resulting from undertaking physical activities regularly, i.e. improving 
human mental, physical and social well-being. They also stress the risk emerging from a sedentary 
way of life, having influence on development of numerous chronic diseases. Their strategies also 
stress the role of national authorities in developing pro-health policies and resulting programmes, 
based on activating the society to engage in various forms of physical activity.  

It also seems interesting to present guidelines of Japanese scientists, who determine a 
minimum of physical activity at about ten thousand steps a day, in the form of a walk [32]. Hatano 
noted that pedometers, presented by Leonardo da Vinci over 500 years ago, appeared on the 
market in 1965, using the name “manpo-meter” [“manpo” in Japanese means 10,000 steps]. Both 
the concept itself and the device were accepted by the whole world and started to be used by clubs 
which organise hiking excursions. The concept of 10,000 steps seems to be a reasonable dose of 
everyday physical activity for healthy people, which is based on numerous research results [33, 
34]. However, initial reports show that the aim of 10,000 steps is impossible to be achieved by 
elderly people and those who suffer from chronic diseases. On the other hand, this dose seems to 
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be too low for children and for people trying to fight their obesity. On the basis of regular review of 
the subject literature, C. Tudor-Locke and A. Myers [34] described norms for particular groups (Fig. 
3).  
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Fig. 3. Anticipated number of steps for particular groups of people. Source: [35] 

 
Considering research results, it is recommended that children aged 8–10 walk from 12,000 to 

16,000 steps a day. Of course, a lower norm is addressed to girls and for women in further cases. 
Youth aged 14–16 should march 11–12 thousand steps a day. It is advised that healthy adults 
aged 20–25 should walk 7,000–13,000 steps a day. In the case of elderly people, a recommended 
dose of activity is lower – 6,000–8,500 steps a day is an advised dose for persons over 50 years 
old. Disabled people or persons suffering from chronic diseases should also undertake physical 
activity and a daily dose for them, expressed in steps, should be equal to 3,500–5,500 steps.  

On the basis of the number of steps, C. Tudor-Locke and D. Basset [33] determined levels of 
physical activity for healthy population (Tab. 3). 

 
Tab. 3. Classification of pedometer-determined physical activity in healthy adults 

Number of steps Level of physical activity 
<5000 Sedentary lifestyle index 

5000–7499 Low active 
7500–9999 ‘somewhat’ active 
≥10000 Active 
>12500 highly active 

Source: [33] 
 
According to experts, it is obligatory to walk at least 15,000 steps a day in order to lose 

overweight. There are lists of activities, in which a minute of physical activity is recalculated into 
steps (Tab. 4). It enables a comparison of the conducted activity with recommendations regarding 
the number of steps. Thus, for example, 30 minutes of washing a car would be equal to 2,610 
steps and 30 minutes of playing handball to 10,440 steps.  

It is worth referring the guidelines regarding the number of steps to traditional 
recommendations of international organisations. Welk et al. [36] estimated that 3,800–4,000 steps 
correspond to a 30-minutes walk with moderate intensity, so it would be a sufficient effort 
according to the 1995 CDC and ACSM guidelines. However, it does not meet guidelines regarding 
number of steps. It mainly results from the complexity of movements which is present in other than 
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marching physical activities, which results in the fact that it is not recommended to directly 
compare traditional guidelines with those of Japanese scientists.  

 
Tab. 4. Exemplary activities, recalculated to the number of steps 

Physical activity Number of steps per minute 
Boxing 349 

Raking leaves 125 
Ice-skating 203 

Yoga 72 
Mowing 160 

Washing car 87 
Handball 348 
Squash 348 

Source: www.10k-steps.com (26.10.2007) 
 
Another unit used in determining an optimal physical activity dose is PAL (Physical Activity 

Level). The PAL value specifies a daily energy expenditure as a multiplicity of the basal metabolic 
rate [37, 38]. It is calculated on the basis of the ratio of the total energy expenditure (TEE) to the 
basal energy expenditure (BEE) – thus, PAL=TEE/BEE. Table 5 presents a classification of the 
population according to the current PAL. According to the WHO report [37], it is recommended that 
people undertake physical activity during the whole life and that the activity level be maintained at 
the minimum level of PAL=1.75. This dose is also advised in order to avoid the problem of obesity. 

 
Tab. 5. Lifestyle vs. the PAL level 

Lifestyle Current PAL Recommended PAL 
Sedentary 1.40 ≥ 1.75 

Limited activity 1.55–1.60 ≥ 1.75 
Physically active ≥ 1.75 ≥ 1.75 

Source: [37] 
 
American IOM (Institute of Medicine) also uses PAL to determine recommendations concerning 

doses of physical activity [39]. IOM advises a daily physical activity at the minimum PAL level of 
1.6. It corresponds to physical activity of moderate intensity, lasting 60 minutes (e.g. a walk or 
jogging at a pace of 3–4 miles per hour) or a shorter dose of more intensive effort lasting 30 
minutes (e.g. jogging at the speed of 5.5 miles/hour)2. Such an amount of physical activity is a 
base of an active lifestyle.  

It is known that physical activity is also necessary to maintain proper weight and to prevent 
gaining excess kilograms. IASO (International Association for the Study of Obesity) convened an 
experts panel in order to evaluate data regarding amounts of physical activity necessary for 
maintaining healthy body mass and for reducing excess fat in adults [40]. Scientists reached an 
agreement and warned that a 30-minute dose is not sufficient to fight obesity. For preventive aims 
in the case of previously obese people, it is necessary to undertake physical activities of moderate 
intensity lasting from 60 to 90 minutes or shorter but more intensive efforts. Despite a lack of more 
detailed data, IASO claims that everyday physical activity of moderate intensity, lasting 45–60 
minutes is necessary for preventing overweight or obesity. It corresponds to PAL=1.7.  

                                                 
2 One English mile equals to 1,609.34m, which means that moving at the speed of 3 miles per hour, one 
covers a distance of 4,828m in this period of time. 
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Table 6 presents recommendations of physical activity according to the physical activity level 
(PAL). 

 
Tab. 6. Comparison of PAL recommendations of different panels 

Report Recommended PAL Walking equivalent 
WHO 1.75 X 
IOM 1.60–1.70 60 minutes 
IASO 1.70 45–60 minutes 

Source: [38] 
 
It has been over 10 years since CDC and ACSM published their guidelines in 1995. Within this 

period, a series of studies on biological mechanisms according to which physical activity has 
a positive influence on health and the quality of life has been conducted. Scientists observed that 
recommendations regarding the necessity of 30-minute moderate effort during most of the days 
was not met and the sedentary lifestyle still remained a substantial problem, which affects many 
people. In order to present broader and more specific guidelines regarding an optimal dose of 
physical activity, researchers from ACSM and AHA observed progresses from 1995 and made an 
update to the report from ten years before [41]. New recommendations concern healthy adults, 
aged 18–65. In order to improve and keep a good state of health, one must undertake physical 
activity of moderate intensity for at least 30 minutes a day, five days a week or intensive physical 
effort for at least 20 minutes a day, three days a week. It is also possible to combine intensive and 
moderate activities, for example 30 minutes of fast marching twice a week and 20 minutes of 
jogging on two other days. This dose of physical activity should be a supplement to everyday 
activities, i.e. cooking, shopping or activities lasting less than 10 minutes, like walking around 
a house, an office or coming from a parking lot to a house. Haskell, Lee et al. [41] also advice 
exercises improving muscle strength and increasing body endurance at least twice a week. The 
authors add that these should not be consecutive days. A set of 8 to 10 exercises for developing 
the main muscle groups should be repeated 8–12 times. People who want to improve their 
physical fitness and to reduce the risk of chronic diseases incidence should exceed the 
recommended minimum of physical activity. In order to avoid gaining overweight, one must 
increase the dose to a level adjusted to individual needs of a body, which provides an energetic 
balance.  

Apart from guidelines for healthy adults, stressing the role of physical activity in the process of 
healthy ageing, ACSM and AHA published recommendations regarding physical activity for elder 
people, aged over 65 and for people aged from 50 to 64 who suffer from chronic diseases and 
functional constrains [42]. These recommendations do not substantially differ from the mentioned 
earlier; however, they specifically define physical activity intensity, according to the physical fitness 
of an older person. In order to improve and keep a good state of health, one must undertake 
physical activity of moderate intensity for at least 30 minutes a day, five days a week or intensive 
physical effort for at least 20 minutes a day, three days a week. Using a 10-point scale, where “0” 
corresponds to sitting and “10” is given to activities done using whole power, moderate physical 
activity, leading to a slightly raised heart beat and faster breathing, would be marked 5-6 and 
intensive activity, leading to substantially higher heart beat and breathing – 7–8. Due to the 
diversification of levels of physical fitness of elderly people, some would regard a moderately 
intensive walk as a slow march, other as a fast march. In order to raise muscle strength and 
increase body endurance, it is recommended to do a set of 8–10 exercises, with 10–15 repetitions, 
at least twice a week. Elderly people should also do exercises to increase body suppleness, lasting 
at least 10 minutes, done twice a week and also do exercises improving balance, which would 
prevent collapsing.  
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Conclusions 
Accurate quantification of physical activity behaviours is important to epidemiologists, 

physiologists and behavioural scientists as well as to health practitioners challenged to address the 
public health threat to sedentarism. 

Using epidemiological, clinical and laboratory methods, different expert committees have 
independently arrived at similar conclusions about the need for physical activity in daily life. The 
traditional, structured approach involved rather specific recommendations regarding the type, 
frequency, intensity and duration of an activity. Recommended activities typically included fast 
walking, running, cycling, swimming, or aerobics classes. More recently, physical activity 
recommendations have adopted a lifestyle approach to increasing activity. It includes common 
activities, such as climbing stairs instead of taking the lift), doing more household work, and 
engaging in recreational activity.  

Formulating guidelines regarding an optimal dose of physical activity which could be universal 
for everybody is very problematic. A recommended dose of physical activity must be approachable 
and adjusted to a particular person or a group. Therefore, it must be recognised that all 
recommendations should be used in the context of participant’s needs, goals and initial abilities. 

While determining a dose of physical exercises, one must consider various aspects of physical 
activity. Along with increasing physical effort, the risk of injury grows [4].  

Due to the above, when planning a programme of physical activity, one must especially focus 
on the intensity of effort, as it is often a cause of medical complications. There is a lack of study 
results which could specify a moment when an increase in physical activity would not provide 
additional pro-health advantages. Physical activity of high intensity, e.g. running, will have a more 
positive influence on a particular biological parameter but moderate physical activity, e.g. a faster 
march, provides a more advantageous general pro-health effect due to a low risk of collapsing, 
hurting or injuring oneself. While creating guidelines, one must pay attention to maximising the 
advantages coming from undertaking physical activity regularly and keeping a risk rate at the 
minimal level. Emphasis should be placed on factors that result in permanent lifestyle change and 
encourage a lifetime of physical activity. 
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