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LIST OF ABBREVIATIONS 
 
 
DXA 
 

Dual-Energy X-ray Absorptiometry 

BMD Bone mineral density 
 

PAS 
 
FRAX 
 

Physical actuation systems 
 
Calculation tool to determine the absolute fracturing risk, taking into 
account the risk factors such as: gender, weight, height, existence of a 
previous fracture or in the family, smoking, corticosteroids, rheumatoid 
arthritis, alcohol intake and densitometric evaluation. 

 
VO2MAX 
 

 
Maximum oxygen consumption 

WHO  
 

World Health Organization 
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This manual features as a theoretical, methodological and applicative platform for 

preventing, mitigating, or even eliminating the effects of osteoporosis among EU 

citizens.  

This manual provides a compact package of information targeting three primary 

knowledge sources.  

1. A first package of information provides the future specialists in the treatment of 

osteoporosis through physical exercise with a set of current theoretical 

delimitations on the issue of osteoporosis, which includes the scientific outcomes 

appreciated and acknowledged by the most relevant international professional 

forums.  

2. The second information package comprises the anatomy and biomechanics of 

the bone system.  

3. The third information package includes an exhaustive and detailed portfolio of 

physical actuation systems (PAS) in the prevention, mitigation, and reconstruct of 

a solid bone architecture through physical exercise. It also comprises information 

on the management of specific Physical Education classes. 

4. Psychological aspects of menopause. 

5. The fourth and final package focuses on the relationship between physical 

exercise, osteoporosis and the quality of life. 
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CONCEPTUAL DELIMITATION OF OSTEOPOROSIS 

Osteoporosis has been recognized as an established and well-defined disease that 

affects more than 75 million people worldwide by the World Health Organization (WHO) 

causing more than 8.9 million fractures annually. Osteoporosis is not only a major cause 

of fractures; it also ranks high among diseases that cause people to become bedridden 

with serious complications. These complications may be life-threatening in elderly 

people.  

Osteoporosis is a global challenge, and it is estimated that around 200 million people 

are osteoporotic,1affecting one of every three women who are at a risk of having 

osteoporotic fracture that limits the activities of daily living and is indeed one of the 

causes of physical inactivity (International Osteoporotic Foundation, 2015)2. According 

to osteoporotic facts and statistical analysis provided by the Foundation of Osteoporosis 

Canada in 2015, osteoporotic fractures are more common than heart attack, stroke, and 

breast cancer creating an estimated economic burden of around $2.3 billion Canadian 

dollars annually3. According to the data on 10 years of probabilities of osteoporotic 

fractures, provided by Wade et al., elderly population who have sustained any previous 

fracture due to osteoporosis are at 50% of increased risk to future fractures. Moreover, 

it is also estimated that a previous wrist fracture may increase the risk of hip and 

vertebral fractures with an estimated relative risk of around 1.9 and 4.4, respectively4. 

Osteoporosis causes >8.9 million of the fractures worldwide which makes it 

approximately 1000 cases per hour5. According to another study conducted on the 

population of China, it is estimated that the annual cases of osteoporotic fractures 

reported in 2011 are 40% greater than the sum of cases reported for breast, endometria 

and ovarian cancer among women6. 

Osteoporosis has been defined on the basis of bone mineral density (BMD) assessment. 

According to the WHO criteria, osteoporosis is defined as a BMD that lies 2.5 standard 

deviations or more below the average value for young healthy women (a T-score of <-

2.5 SD). This criterion has been widely accepted and provides both a diagnostic and 

                                                 
1
 Hernlund E, Svedbom A, Ivergård M, Compston J, Cooper C, Stenmark J, et al.Osteoporosis in the European 

union: Medical management, epidemiology and economic burden. A report prepared in collaboration with the 
international osteoporosis foundation (IOF) and the European federation of pharmaceutical industry associations 
(EFPIA). Arch Osteoporos 2013;8: 136 
2
 Compston J. Osteoporosis: Social and economic impact. Radiol Clin North Am 2010; 48:477-82. 

3
 Baucom K, Pizzorno L, Pizzorno J. Osteoporosis: The need for prevention and treatment. J Rest Med 2014; 3:2-9. 

4
 Wade SW, Strader C, Fitzpatrick LA, Anthony MS, O’Malley CD. Estimating prevalence of osteoporosis: Examples 

from industrialized countries. Arch Osteoporos 2014; 9:182. 
5
 Borgström F, Lekander I, Ivergård M, Ström O, Svedbom A, Alekna V, et al. The international costs and utilities 

related to osteoporotic fractures study (ICUROS) – quality of life during the first 4 months after fracture. Osteoporos 
Int 2013; 24:811-23 
6
 Dhanwal DK, Dennison EM, Harvey NC, Cooper C. Epidemiology of hip fracture: Worldwide geographic variation. 

Indian J Orthop 2011; 45: 15-22 
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intervention threshold. The most widely validated technique to measure BMD is dual 

energy X-ray absorptiometry (DXA), and diagnostic criteria based on the T-score for 

BMD are a recommended entry criterion for the development of pharmaceutical 

interventions in osteoporosis. Since therapeutic trials in osteoporosis usually require a 

low BMD value as an entry criterion, drugs are licensed for use in patients below a 

given BMD threshold.  

The latest Guidelines confirm that, in addition to therapy with calcium, vitamin D and 

drugs that slow bone resorption, a structured physical activity is a great tool capable of 

slowing the reduction of bone density and reducing the risk of falls and then, of fractures. 

Primary osteoporosis is typically that affecting elderly people and in particular, women 

at the end of fertile age (peri-menopause, menopause, post-menopause). 

Osteoporosis has long been considered an inevitable consequence of ageing7. It is 

also known as the “hidden disease” because it does not cause pain until there is a 

fracture caused by this condition of the bone tissue, usually associated with secondary 

health issues or even death8. Osteoporosis is characterised by a low level of bone mass, 

with a disaggregation of bone architecture, which creates a fragile, fracture-prone 

structure.  

Osteoporosis represents a person’s risk of suffering a fracture after the age of 50 

(especially women in the post-menopause period) through FRAX9. 

According to WHO10 we can define osteoporosis by the measurements of bone mineral 

density (BMD) of certain sites (hip, spine and wrist) with a score of 2.5 SD (standard 

deviations) or more below the mean of normal Caucasian women aged 20–29 years. 

The international standard value for osteoporosis risk fracture is provided by DXA at the 

femoral neck for hip fracture prediction, where the gradient of risk is approximately 

2.6/SD. The predictive value of BMD for hip fracture is at least as good as that of blood 

pressure for stroke11. 

Osteoporosis is diagnosed radiographically based on bone mineral density (BMD) 

determinations from dual energy x-ray absorptiometry (DXA) assessment 12 . This 

method consists in determining in absolute terms of grams of mineral per square 

                                                 
7
 Khosla, Sundeep,  Shane, Elizabeth. A Crisis in the Treatment of Osteoporosis. Journal of Bone and Mineral 

Research, Vol. 31, No. 8, August 2016, pp 1485–1487. DOI: 10.1002/jbmr.2888 
8
 Cosman F, de Beur SJ, LeBoff MS, Lewiecki EM, Tanner B, Randall S, et al. Clinician's guide to prevention and 

treatment of osteoporosis. Osteoporos Int 2014; 25: 2359-81. 
9
 NOGG. (2017). Clinical guideline for the prevention and treatment of osteoporosis. p. 3 

(https://www.sheffield.ac.uk/NOGG/NOGG%20Guideline%202017%20July%202019%20Final%20Update%2029071
9.pdf) accessed in January 2020 
10

 World Health Organization. WHO Scientific Group on the assessment of osteoporosis at primary health care level: 
summary meeting report. May 5–7, 2004. Available at: www.who.int/chp/topics/Osteoporosis.pdf. p. 8 (accessed 
January, 26

th
 2020) 

11
 NOGG. (2017). Clinical guideline for the prevention and treatment of osteoporosis. p. 8 

(https://www.sheffield.ac.uk/NOGG/NOGG%20Guideline%202017%20July%202019%20Final%20Update%2029071
9.pdf) accessed in January 2020 
12

 World Health Organization. WHO scientific group on the assessment of osteoporosis at the primary health care 
level: summary meeting report. Brussels, Belgium; May 5-7, 2004. Geneva, Switzerland: World Health Organization; 
2007. 

https://asbmr.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Khosla%2C+Sundeep
https://asbmr.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Shane%2C+Elizabeth
https://www.sheffield.ac.uk/NOGG/NOGG%20Guideline%202017%20July%202019%20Final%20Update%20290719.pdf
https://www.sheffield.ac.uk/NOGG/NOGG%20Guideline%202017%20July%202019%20Final%20Update%20290719.pdf
http://www.who.int/chp/topics/Osteoporosis.pdf
https://www.sheffield.ac.uk/NOGG/NOGG%20Guideline%202017%20July%202019%20Final%20Update%20290719.pdf
https://www.sheffield.ac.uk/NOGG/NOGG%20Guideline%202017%20July%202019%20Final%20Update%20290719.pdf
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centimetre of scanned bone (primarily of g/cm2 of calcium)13. For other categories such 

as children, premenopausal woman and men younger than 50 years, the WHO criteria 

should not be applied. For these categories the International Society for Clinical 

Densitometry recommends use of the z score (age and sex norms)14.  

 

Osteoporosis in Europe 

Because the level of BMD in the young healthy population is normally distributed and 

bone loss occurs with advanced age, the prevalence of osteoporosis increases with age. 

Approximately 21 % of women aged 50-84 years are considered as having osteoporosis, 

more than 12 million women seem to be in Europe (Germany, France, Italy, Spain and 

UK). There may be small differences in the age and sex-specific BMD in different 

European countries as well as within countries. If so, these differences in BMD 

distribution are relatively small and insufficient to account for the observed differences in 

fracture rates15. In the year 2000, in Europe, were estimated 620,000 new fractures at 

the hip, 574,000 at the forearm, 250,000 at the proximal humerus and 620,000 clinical 

spine fractures in men and women aged 50 years or more. These fractures accounted 

for 34.8 % of such fractures worldwide16. Osteoporotic fractures also occur at many 

other sites including the pelvis, ribs and distal femur and tibia. Collectively, all 

osteoporotic fractures account for 2.7 million fractures in men and women in Europe at 

a direct cost (2006) of €36 billion17. A more recent estimation (for 2010) evaluated the 

direct costs at €29 billion in the five largest EU countries (France, Germany, Italy, Spain 

and UK)18 and €38.7 billion in the 27 EU countries19. Osteoporotic fractures are a major 

cause of morbidity in the population. Hip fractures cause acute pain and loss of function, 

and could lead to hospitalisation. The recovery time is slow, and rehabilitation is often 

incomplete, with many patients permanently institutionalised in nursing homes. 

Vertebral fractures may cause acute pain and loss of functional movements but may 

also occur without serious symptoms. Vertebral fractures often recur, and the 

consequent disability increases with the number of fractures. Distal radial fractures also 

lead to acute pain and loss of function, but functional recovery is usually good or 

                                                 
13

 Sozen, T., Ozisik, L., & Calik Basaran, N. (2017). An overview and management of osteoporosis. European Journal 
of Rheumatology, 4(1), 46–56. doi:10.5152/eurjrheum.2016.048  
14

 Jeremiah, Michael & Unwin, Brian & Greenawald, Mark & Casiano, Vincent. (2015). Diagnosis and Management of 
Osteoporosis. American Family Physician. 92. 261-8. 
15

 Kanis JA et al. European guidance for the diagnosis and management of osteoporosis in postmenopausal women. 
Osteoporos Int. (2013)  
16

Johnell O, Kanis JA (2006) An estimate of the worldwide prevalence and disability associated with osteoporotic 
fractures. Osteoporos Int 17:1726–1733  
17

 Kanis JA, Borgstrom F, De Laet C, Johansson H, Johnell O, Jonsson B, Oden A, Zethraeus N, Pfleger B, Khaltaev 
N (2005) Assessment of fracture risk. Osteoporos Int 16:581–589  
18

 Strom O, Borgstrom F, Kanis JA, Compston JE, Cooper C, McCloskey E, Jonsson B (2011) Osteoporosis: burden, 
health care provision and opportunities in the EU. A report prepared in collaboration with the International 
Osteoporosis Foundation (IOF) and the European Federation of Pharmaceutical Industry Associations (EFPIA). Arch 
Osteoporos doi:10.1007/s11657- 011-0060-1  
19

 Kanis JA, Compston J, Cooper C et al (2012) The burden of fractures in the European Union in 2010. Osteoporos 
Int 23 (Suppl 2): S57  

https://www.ncbi.nlm.nih.gov/pubmed/23079689
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excellent. It is widely recognised that osteoporosis and the consequent fractures are 

associated with increased mortality, with the exception of forearm fractures20. In the 

case of hip fracture, death occurs most of the time in the first 3–6 months following the 

event, 20–30% of which are causally related to the fracture event itself21. In Sweden, 

the number of deaths causally related to hip fracture account for more than 1 % of all 

death, higher than the deaths attributed to pancreatic cancer and lower than the deaths 

attributed to breast cancer (Kanis JA, Oden A, Johnell O, De Laet C, Jonsson B, 

Oglesby AK, 2003). In 2010, the number of deaths causally related to osteoporotic 

fractures was estimated at 43,000 in the European Union (Kanis JA, Compston J, 

Cooper C et al, 2012). Approximately 50% of fracture-related death in women were due 

to hip fractures, 28% to clinical vertebral and 22% to other fractures. In Europe, 

osteoporosis seems to provoke more disability and life years lost than rheumatoid 

arthritis, but less than osteoarthritis. According to neoplastic diseases evidence, the 

burden of osteoporosis was greater than for all sites of cancer, with the exception of 

lung cancers (Johnell, O, Kanis JA, 2006). 

General measures of prevention and treatment such as calcium and vitamin D 

supplementation, the guidance for fall prevention and the practice of specific physical 

exercises, can be instituted before the manifestation of the disease and may promote 

other health benefits22. 

Bone tissue is continuously remodelled, and as a dynamic tissue, it adapts and 

responds to various stimuli, such as physical exercise. 

During physical activity mechanical forces can be exerted on bones through ground 

reaction forces and by the contractile activity of muscles, resulting in maintenance or 

gain of bone mass. Studies have already pointed out many of the mechanical stimuli 

that are beneficial to bone tissue, including some physical activities as ground 

exercises23. 

Immobilisation is an important cause of bone loss. Immobilised patients may lose as 

much bone in a week when confined to bed than they would otherwise lose in a year. 

For this reason, immobility should, wherever possible, be avoided (EU). 

At an EU level, the need to develop strength exercise for health enhancing and to 

maintain bone mass in subjects with osteoporosis risks, is firmly asserted in the 

“European guidance for the diagnosis and management of osteoporosis in 

postmenopausal women” (ref). Although the amount of weight-bearing exercise that is 

optimal for skeletal health in patients with osteoporosis is not known, the European 

                                                 
20

 Cooper C, Atkinson EJ, Jacobsen SJ, O'Fallon WM, Melton LJ 3rd (1993) Population-based study of survival after 
osteoporotic fractures. Am J Epidemiol 137:1001–1005  
21

 Kanis JA, Oden A, Johnell O, De Laet C, Jonsson B, Oglesby AK (2003) The components of excess mortality after 
hip fracture. Bone 32:468–473  
22

 Kelley GA, Kelley KS, Kohrt WM. Exercise and bone mineral density in premenopausal women: a meta-analysis of 
randomized controlled trials. Int J Endocrinol. 2013; 2013: 741639 
23

 Vieira S. Different land-based exercise training programs to improve bone health in postmenopausal women. Med 
Sci Tech. 2013; 54:158-63 
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guidance states that exercise forms an integral component of osteoporosis 

management 24 , 25 . At all times, increased strength may prevent falls by improving 

confidence and coordination by stimulating bone formation and by decreasing bone 

resorption, and by preserving muscle strength (Kanis, JA et al., 2013). 

Osteopenia represents the decrease of bone mineral density below the normal value; it 

is the phase preceding the onset of osteoporosis. Osteopenia emerges with age or in 

relation with certain predisposing conditions. Osteoporosis and sarcopenia are common 

among the elderly; they are associated with significant morbidity and mortality. 

Consequently, both conditions entail a great socioeconomic burden26. Hence, when 

bone destruction occurs more rapidly in relation with bone formation, bone density 

decreases, bone architecture alters, osteopenia emerges, and ultimately osteoporosis. 

Another condition forecasting osteoporosis is sarcopenia, common among seniors, but 

its onset may affect youths, too. The term was coined to designate the loss of muscle 

mass and performance associated with ageing. Nowadays, the known causes of 

sarcopenia also include chronic diseases, sedentary lifestyle, mobility loss, and 

malnutrition. Sarcopenia must be differentiated from cachexia (defined by decreased 

muscle mass, but also weight loss and anorexia). Hence, sarcopenia is the outcome of 

the complex and interdependent physiopathological mechanisms which include ageing, 

physical inactivity, neuromuscular compromise, and inflammation27.  

In this context, sarcopenia is a pathological state of skeletal muscles, increasing the risk 

of pain/injury: fractures, physical disability, and even mortality. The distinctive element 

delimiting osteopenia from sarcopenia is muscle strength, its prognostic value being 

widely known. The definition provided in 2018 (by EWGSOP - European Working Group 

on Sarcopenia in Older People) uses lower grip strength as an initial indicator of the 

emergence/ initial manifestation of sarcopenia. 

Isaacson and Brotto28 (2014) talk about emerging research highlighting the indissoluble 

relationship between bones and muscles. These correlations explained by the authors 

by harmonising the two dimensions, represented by the muscle and bone system 

starting from the additional view of the obvious mechanical interaction, suggesting a 

biochemical communication channel between bones and muscles. Their revision relies 

on a paracrine and endocrine communication between these tissues. After enumerating 

the roles of bones and muscles as biochemical transmitters, the authors highlight the 

physiological relevance of the endocrine properties observed in these tissues. Beyond 

                                                 
24

 Howe TE, Rochester L, Neil F, Skelton DA, Ballinger C (2011) Exercise for improving balance in older people. 
Cochrane Data- base Syst Rev 11:CD004963  
25

 Howe TE, Shea B, Dawson LJ, Downie F, Murray A, Ross C, Harbour RT, Caldwell LM, Creed G (2011) Exercise 
for preventing and treating osteoporosis in postmenopausal women. Cochrane Database Syst Rev CD000333 
26

 Edwards, MH, Dennison, EM, A Aihie Sayer, Fielding, R., (2015). Osteoporosis and Sarcopenia in Older Age, 
Bone, S8756-3282(15)00129-5 DOI: doi: 10.1016/j.bone.2015.04.016 Reference: BON 10683 
27

 Tournadre, A Vial, G. Capel, F., Soubrier, M.,Boirie, Y., Sarcopenia, Joint Bone Spine, Vol. 86 (3): 309-314. 
10.1016/j.jbspin.2018.08.001 
28

 Isaacson J, Brotto M. Physiology of mechanotransduction: how do muscle and bone ‘talk’ to one another? Clin Rev 
Bone Miner Metab 2014; 12:77– 85. 

https://www.webofscience.com/wos/author/record/393467
https://www.webofscience.com/wos/author/record/5429676
https://www.webofscience.com/wos/author/record/29082029
https://www.webofscience.com/wos/author/record/41012
https://www.webofscience.com/wos/author/record/88479
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doubt, both systems rely on each other: when one fails, the other shows signs of 

dysfunctionality. This is a kind of osteoporosis X-ray, in the context of osteopenia and 

sarcopenia. 

Menopause is an age-dependent physiological condition associated with a natural 

decline in oestrogen levels. Women spend a significant part of their lives in 

postmenopausal state and menopause should not be viewed as a sign of impending 

decline. Menopause represents a transitory period of physiologic changes, whereby 

women move from a low to a higher metabolic disease risk profile. Moreover, is well 

demonstrated that women in menopause have a higher risk to be depressed or to suffer 

other correlated diseases. 

In particular, the decline in oestrogen level causes a progressive decrease of muscle 

mass and strength and bone density. Sarcopenia and osteoporosis often coexist in 

elderly people, with a prevalence of the latter in elderly women. The profound 

interaction between muscle and bone induces a negative resonance between the two 

tissues affected by these disorders worsening the quality of life in the postmenopausal 

period. It has been estimated that at least 1 in 3 women over age 50 will experience 

osteoporotic fractures, often requiring hospitalization and long-term care, causing a 

large financial burden to health insurance systems. Hormonal replacement therapy is 

effective in osteoporosis prevention, but concerns have been raised with regard to its 

safety.  

On the whole, the increase in life expectancy for postmenopausal women along with the 

need to improve their quality of life makes it necessary to develop specific and safe 

therapeutic strategies, alternative to hormonal replacement therapy, targeting both 

sarcopenia and osteoporosis progression.  

 

EFFECTS OF OSTEOPOROSIS 

Medical effects: 

- Decrease in the quality of life; 

- Decreased work capacity and professional rentability; 

- Lower life expectancy. 

 

Macrosocial effects of osteoporosis: 

- Lowered involvement in diverse activities or even the impossibility of partaking in 

them (1 in 3 women are prone to osteoporotic fractures, which limits diurnal 

activities and causes physical inactivity (International Osteoporotic Foundation, 

2015); 

- Major cause of fractures; 

- One of the main diseases determining people to become bedridden and leading 

to serious complications, which may be a threat on life, among the elderly; 
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- Osteoporotic fractures are more common than heart attack, stroke and breast 

cancer; 

- The senior suffering from a preceding fracture due to osteoporosis are 50% more 

prone to future fractures; 

- Osteoporosis is the primary cause of fractures worldwide, which accounts for 

around 1000 cases/hour. 

 

Financial effects generated by osteoporosis (statistics provided by WHO): 

- Over 200 million people suffer from osteoporosis; 

- The healthcare and treatment of the osteoporotic fractures generate a cost of 

$ 2.3 billion annually in Canada; 

- Hospitalisation is uncomfortable for patients and expensive for the state; 

- Long-term healthcare is a process decreasing the patient’s comfort and 

increasing healthcare costs. 

 

PATHOLOGY OF OSTEOPOROSIS 

Pathogenesis of osteoporosis-related fractures 

Bone is a combination of osteoid matrix and hydroxyapatite crystal and contains also 

water, non-collagenous proteins, lipids and specialized bone cell29,30. 

Bone mass may be assessed among adults as the maximal level of bone density/masa 

recorded at the age of 18-25, minus the lost amount of bone tissue31. The maximal level 

is influenced significantly by genetic factors, nutritional behaviour, endocrine state, level 

of active engagement in physical activities, and health dynamic during the growth and 

development process. 

Bone mass comprises a living tissue that regenerates permanently throughout one’s life.  

The regenerative status of bone mass is explained through bone remodelling, 

representing a regular process of permanent replacement of old, degraded cells with 

new ones 32 . Such remodelling entails a balance between the resorption and the 

regeneration of bone cells in cycles of around 10 years, during which the bone tissue of 

the entire body goes through a complete regeneration. The integrity of this equality is 

optimal as long as 10% of the skeleton gets regenerated annually33.  

                                                 
29

 Clarke B. (2008). Normal bone anatomy and physiology. Clinical journal of the American Society of Nephrology: 
CJASN.; 3 Suppl 3: S131-9. 
30

 Boskey AL and Robey PG. (2013). The Composition of Bone. Primer on the Metabolic Bone Diseases and 
Disorders of Mineral Metabolism. John Wiley & Sons, Inc., p. 49-58. 
31

 Cosman, F., de Beur, S. J., LeBoff, M. S., Lewiecki, E. M., Tanner, B., Randall, S., & Lindsay, R. (2014). Clinician’s 
Guide to Prevention and Treatment of Osteoporosis. Osteoporosis International, 25(10), 2359–2381. p. 2361 
doi:10.1007/s00198-014-2794-2  
32

 Kenkre, J., & Bassett, J. (2018). The bone remodelling cycle. Annals of Clinical Biochemistry: International Journal 
of Laboratory Medicine, 55(3), 308–327. doi:10.1177/0004563218759371 apud Frost HM. Skeletal structural 
adaptations to mechanical usage (SATMU): 2. Redefining Wolff's law: the remodeling problem. The Anatomical 
record. 1990; 226: 414-22. 
33

 Manolagas SC. (2000). Birth and death of bone cells: basic regulatory mechanisms and implications for the 
pathogenesis and treatment of osteoporosis. Endocr Rev.; 21: 115-37. 
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Osteoporosis evolves without clear symptoms. In some cases, back pain is present, but 

it may be interpreted as having another source; other pain includes hip and long-bone 

pain. These painful symptoms are not continuous; they come and go without any 

intervention most of the times; they are not considered obvious signs of osteopenia or 

osteoporosis. 

A symptom may be the height decrease mostly after the age of 50, along with a 

tendency of a hunchback and the vertebral collapse of the ribcage. An indicator of 

calcium deficiency may be seen in nail fragility, but this is just an indirect sign 

suggesting the complexity of the condition.  

Beyond doubt, according to the literature review34,  the disease progresses without any 

clear signs. Unfortunately, this is why, most times, we diagnose the disease when the 

first fractures occur. 

                                                 
34

Reginster, J.Y. , Beaudart, C. , Fanny Buckinx, F., Bruye`re, O. (2015). Osteoporosis and sarcopenia: two diseases 
or one?, 1363-1950, Wolters Kluwer Health, Curr Opin Clin Nutr Metab Care, 2016, 19:31–36 
DOI:10.1097/MCO.0000000000000230 
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Osteoporosis symptoms 

Osteoporosis can perturb many 

aspects of life. As we stated earlier, its 

primary issue is that the symptoms 

and the effects are not apparent, not 

visible until they progress or until a 

major negative impact, in the comfort 

state of the social actor: 

- fragile bones; 

- height loss, due to bone loss or 

hunched posture; 

- back pain caused by slightly 

fractured vertebrae and the 

curvature and decreased 

mobility of the spine. 

The impairment of the spinal vertebrae 

can generate a series of secondary 

symptoms such as: 

- dyspnoea - breathing difficulties; 

- gastroesophageal reflux 

symptoms; 

- hernias at the level of the 

abdomen. 

The classic fractures emerging in 

osteoporosis are common at the level 

of the forearm and thigh bones (long 

bones). 

Rheumatological fractures emerge at 

the level of the spinal vertebrae and 

the hip (short or broad bones). 

The fractures in these areas, 

especially due to the slightest efforts 

or traumas, should raise questions 

and determine a visit to the physician. 

Other general manifestations of this 

disease: 

- progressive disability; 

- anxiety; 

- altering the quality of life. 

 

Causes of osteoporosis 

Menopause represents the major risk of 

osteoporosis development and, obviously, 

the postmenopausal women can live this 

state of fragility and high injury risk. This 

physiological phenomenon stopping the 

activity of the ovaries also entails a 

decrease in the hormones produced by the 

body, determining a decrease in the bone 

density. Some women lose almost half of 

the bone density in the decade following 

the onset of menopause.  

Cancer affects the bone system through 

chemotherapy, steroids that may inhibit 

bone loss. Some types of cancer, with 

osteoporosis as an adverse effect are 

breast and prostate cancers.  

Low calcium level.  Calcium is constantly 

replaced within bones to maintain the 

skeleton strong and flexible; hence, low 

calcium level may lead to weaker and 

more fragile bones. Low calcium levels 

may result from: a det low in vitamins and 

minerals; gastrointestinal surgeries that 

may influence the absorption of nutritive 

substances; hypocalcaemia. 

Autoimmune disease. Certain 

autoimmune conditions, if they are present, 

may increase the risk of osteoporosis, due 

to both the direct effects on the body and 

the medication: rheumatoid polyarthritis; 

lupus; coeliac lupus.  

Medication with the adverse effects of 

treatments for: cancer, cardiac failure, 

diabetes mellitus, epilepsy, hormonal 

therapy treatment during menopause, 

post-menopause. 

Causes determined by lifestyle. Low 

physical activity and diet low in vitamins 
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contributes to the acceleration of the degenerative process. 

Areas with a potential risk of osteoporotic fracture: 

Primary 

 Hip  

 Femoral neck 

 Forearm 

 Superior homers extremity  

 Spine 

Secondary 

 Pelvis 

 Ribs 

 Lower femur 

 Tibia 

Higher incidence of bone demineralisation among menopausal women and bone 

density loss is accelerated mostly concerning the trabecular bone (vertebrae, broad 

bones, epiphyses). 

 

 
Figure 1. Pathogenesis of osteoporosis-related fractures 
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TYPES OF OSTEOPOROTIC FRACTURES 

Crush/compression fracture, wedge fracture, and biconcave fracture 

Without a precise diagnostic and a correct classification, no efficient prognosis is 

possible to allow the election of an effective therapeutic methods, to prevent 

complications. The most common investigation for the classification of spinal 

osteoporotic fractures is X-ray. The fracture classification system is some sort of 

guideline of their treatment. Commonly used in the literature, we mention the 

classification made by the University of Kyoto (2005), trying to detect early radiological 

signs of spinal fractures to allow the creation of an accurate prognosis of its evolution. 

Hence, using specific X-rays, compression fractures of the vertebral bodies were 

divided into five types, namely by the presence of a fracture line on the anterior wall of 

the vertebra:  

1. swelled front type - in this type, over 50% of the anterior edge of the vertebral 

body is swelled;  

2. bow shaped type - in this type, the upper part of the vertebra is collapsed or 

fissured, as the anterior edge;  

3. projecting type – where over 50% of a more prominent anterior wall appearing as 

a swelling, without a fracture line;  

4. concave type – where both vertebral plateaus are collapsed, and the anterior wall 

intact; without a fracture line;  

5. dented type - in this type, the centre of the anterior vertebral wall features a 

fracture line with the appearance of a tooth.  

 

Hip fractures 

Such fractures represent a major cause of mortality and morbidity in the elderly.  Their 

incidence increases exponentially by age; it increases slightly with the onset of 

menopause, but with a major impact on health state around the age of 70. The number 

of hip fractures worldwide is expected to attain 6.26 million by 2050 (Cummings & 

Melton, 2002), thus marking a four-time increase in hip fractures from 1990. In 2000, the 

number of hip fractures was estimated at 890,000 in Europe alone (Kanis & Johnell, 

2005). 

 

Other types of fractures 

The most common type of fracture, cited as osteoporotic, is the arm, forearm and wrist 

fracture. Unlike vertebral and hip fractures, the incidence of this type of fracture 

increases slightly in the first years following menopause, but the plateau becomes 

constant subsequently. This explanation relies on evidence attesting that younger 

woman are more prone to breaking their arm by leaning against it upon falling 

compared to older women, who tend to walk more slowly and who have a weaker 

neuromuscular coordination, and the fall will occur on the side or the back, landing on 
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the hip (Nevitt & Cummings, 1993). It is more difficult to determine of fractures in other 

areas are related to osteoporosis. Nevertheless, the incidence of other fractures among 

women (except for face, skull, and rib fractures) has doubled between 55 and 80 years 

old (De Laet & Pols, 2000), strongly suggesting that at least some of these types of 

fractures are caused by osteoporosis. 

 
 
 
 
 
Figure 2. Types of osteoporotic fractures (Netter’s 
Illustrated Human Pathology second edition, 2014, 
Philadelphia, USA, P. 381). 

 
 

 

 

 

 

 

 

 

 

 

PREVENTION AND TREATMENT OF OSTEOPOROSIS 

Pharmacological treatment 

 If the fracture risk is low, no medication will be administered, and the patient will 

be kept under observation through regular controls. In the presence of a fracture 

risk, due to the DXA result, the main treatment method is represented by the 

administration of biphosphonates. Biphosphonates are structural analogues of 

pyrophosphate; their action mechanism is represented by stopping bone loss 

(e.g., alendronate, risedronate, pamidronate, zolendronate); 

 In the case of women who entered menopause, hormonal therapy may help 

tremendously in the maintenance of bone density. Hormonal therapy comprises 

estrogen analogues acting on the bone tissue, lipidic profile (maintaining the 

normal levels of cholesterol) and cardiovascular system (with a protective role). 

Non-pharmacological treatment 

 Adequate vitamin D and Ca intake (from diet); 

 Vitamin, mineral, especially vitamin C, zinc, Copper, Manganese intake (from 

diet). 

 



17 

 

 Diet supplement intake for bones and muscles; 

 Physical exercise and sport adapted to age and health;Lifestyle change. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Intervention principles and methods 

 We recommend proper diets with enough calcium intake asper the 
recommendations of physicians, by age, physical activity and medical situation of the 
individuals; 

 Decreasing alcohol intake and avoiding smoking, avoiding caffeine excess;  

 Dosed sunlight exposure (up to 15 minutes a day), with indirect sunrays;  

 People with body mass disorders, especially individuals with hypostature, in the 
families of whom there are patients with osteoporosis, must normalise their 
bodyweight by the ratio between height and body mass;  

 The participation in physical routines for the elderly, thus increasing the number of 
physical exercises to improve the body functions. We recommend swimming, 
strength exercises, regular walks. Toning activities are also important and relevant 
for the health of the social actor, such as: shoer walks with periods of rest, morning 
showers and massage improving microcirculation and muscle metabolism;  

 Annual calculation of the risks of osteoporotic fractures according to the FRAX 
score; 

 DXA testing (Dual-Energy X-ray Absorptiometry);  

 Implementing measures for the prophylaxis of falls among the elderly - cane, sight 
corrections, special supports.  

Safety management and prevention 
Fall control: To adapt and even control the conditions and the environment in which you 
are performing your daily routines it could be a challenge for any persons regardless 
his health status. For persons with bone disorders such as osteopenia or even worst 
osteoporosis, these tasks are crucial. We identify four types of major risks of falls: 
Table 1. Major risk factors for falls 

Environmental risk factors 

Medical risk factors 

Neurological and musculoskeletal risk factors 

Fear of falling 

Information on the management of falls: 

 Myo-typology plays an important role in stability, that is, type I muscle fibers are 
more stable than muscle fibers of type II-a and II-b in gastrocnemius (Enoka et 
al. 2003). 

 Plantar flexors have more power than dorsal flexors, so according to Brown et al. 
(2010) it makes sense for the former to have even greater stability. 

To complete the landscape of risk factors we briefly present the list of main conditions, 
diseases and medications that cause or contribute to osteoporosis and fractures 
 
Table 2. Conditions, diseases, and medications that cause or contribute to osteoporosis and fractures 

Lifestyle factors 

Genetic diseases 

Hypo gonadal states 

Endocrine disorders 

Gastrointestinal disorders 

Hematologic disorders 

Rheumatologic and autoimmune diseases 

Neurological and musculoskeletal risk factors 

Miscellaneous conditions and diseases 

Medications 
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ANATOMY OF BONE TISSUE      
The bone tissue (the skeleton) comprises 206 bones, connected through joints. Its main 

role is to support body weight, to allow its mobility and to protect the internal organs. 

Bones are made of bone tissue, the bone matrix comprising osteocytes, osteoblasts, 

and osteoclasts (cell types). The bone tissue is highly vascularised and it has an intense 

metabolic activity. The bone tissue is a reservoir of calcium phosphate and many other 

ions. 

 
Table 3. Structural bone types 

TYPE DETAILS 

Cortical (compact) - Strong, dense bone, makes up 80% of the skeleton. 
- Composed of multiple osteons with intervening interstitial 

lamellae. 
- Osteons are made up of concentric bone lamellae with a central 

canal.  
containing osteoblasts (new bone formation) and an arteriole 
supplying the osteon. Lamellae are connected by canaliculi. 
Cement lines mark outer limit of osteon (bone resorption ended). 

- Thick cortical bone is found in the diaphysis of long bones. 

Cancellous 
(spongy/trabecular) 

- Crossed lattice structure, makes up 20% of the skeleton. 
- High bone turnover rate. Bone is resorbed by osteoclasts in 

Howship’s lacunae and formed on the opposite side of the 
trabeculae by osteoblasts. 

- Osteoporosis is common in cancellous bone, making it 
susceptible to fractures (e.g., vertebral bodies, femoral neck, 
distal radius, tibial plateau). 

- Commonly found in the metaphysis and epiphysis of long bones. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ANATOMY AND PHYSIOLOGY OF BONE TISSUE    
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Figure 3. Structure of cortical bone 
(netter’s concise orthopedic 
anatomy/Jon c. Thompson; illustrations 
by frank h. Netter; contributing 
illustrators, Carlos AG Machado, John 
A. Craig. —2nd ed, p. 3, 2010) 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Figure 4. Structure of cancellous bone 
(Netter’s concise orthopedic anatomy/Jon 
C. Thompson; illustrations by Frank H. 
Netter; contributing illustrators, Carlos A.G. 
Machado, John A. Craig. —2nd ed, p. 2, 
2010) 
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The bone tissue is produced through the process called osteogenesis.  
This process takes place through complex actions: 

1. (endoconjunctive) membrane ossification- this leads to the formation of broad 
bones; 

2. endochondral (endocartilaginous) ossification – through this type of ossification, 
most long/short bones are formed. 

Bone growth is associated with the partial reabsorption of the already-formed tissue; 
this facilitates the maintenance of bone morphology during growth. Bone remodelling is 
much more intense among young children, but among adults, it occurs concomitantly in 
several areas of the skeleton, independently from bone growth. 
 
Table 4. Bone cell types

TYPE DETAILS 

Osteoblasts - Function: produce bone matrix. Make type 1 collagen and other 
matrix proteins. 

- Line new bone surfaces and follow osteoclasts in cutting cones. 
- Receptors: PTH (parathyroid hormone), vitamin D, glucosteroids, 

estrogen, PGs, ILs. 

Osteocytes - Osteoblast surrounded by bone matrix. Represent 90% of all bone 
cells. 

- Function: maintain & preserve bone. Long cell processes 
communicate via canaliculi. 

- Receptors: PTH (release calcium), calcitonin (do not release 
calcium). 

Osteoclasts - Large, multinucleated cells derived from the same line of cells as 
monocytes & macrophages. 

- Function: when active, use a “ruffled border” to resorb bone. 
- Receptors: calcitonin, estrogen, IL-1, RANK L. Inhibited by 

bisphosphonates. 
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Figure 5. Intramembranous ossification (Netter’s concise orthopedic anatomy/Jon C. Thompson; illustrations by Frank 
H. Netter; contributing illustrators, Carlos A.G. Machado, John A. Craig. —2nd ed, p. 6, 2010) 
 
 
 

 
Figure 6. Intramembranous ossification (Netter’s concise orthopedic anatomy/Jon C. Thompson; illustrations by Frank 
H. Netter; contributing illustrators, Carlos A.G. Machado, John A. Craig. —2nd ed, p. 6, 2010) 
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Table 5.  Bone formation 

OSSIFICATION DETAILS 

Bone formation (ossification) occurs in 3 different ways: enchondral, 
intramembranous, appositional 

Enchondral - Bone replaces a cartilage anlage (template). Osteoclasts 
remove the cartilage, and osteoblasts make the new bone 
matrix, which is then mineralized. 

- Primary ossification centers typically develop in prenatal 
period. 

- Secondary ossification centers occur at various times after 
birth, usually in the epiphysis. 

- Longitudinal growth at the physis also occurs by enchondral 
ossification. 

- Also found in fracture callus. 

Intramembranous - Bone develops directly from mesenchymal cells without a 
cartilage anlage. 

- Mesenchymal cells differentiate into osteoblasts, which 
produce bone. 

- Examples: flat bones (e.g., the cranium) and clavicle. 

Appositional - Osteoblasts make new matrix/bone on top of existing bone. 
- Example: periosteal-mediated bone diameter (width) growth 

in long bones. 

 
 
PHYSIOLOGY OF BONE TISSUE 
The skeleton comprises the highest amount of calcium in the body; it makes exchanges 
with the blood and, this way, sanguine and tissular concentration of calcium is very 
stable. Such calcium transfer from the bones to the blood uses two ways: a rapid and a 
slow one (controlled by the parathormone). 
 
Table 6. Bone regulation 

HORMONE 
TYPES 

DETAILS 

Parathyroid 
hormone 
(PTH) 

1. Low serum calcium triggers PTH release. PTH binds 1. 
osteoblasts (which stimulate osteoclasts (to resorb bone). 

2. Osteocytes (to release Ca).  
3. Kidney (increase Ca reabsorption). 

Vitamin D 
1,25 (OH) 

1. Vitamin D from skin (UV light) or diet is hydroxylated twice.  
2. Vit. D 1,25 triggered by low serum Ca_ stimulates uptake in 

intestine and bone resorption. 

Calcitonin 1. Released when serum Ca is elevated. Directly inhibits 
osteoclasts (bone resorption) and increases urinary excretion 
from kidneys, thus lowering serum levels. 

Other 
hormones 

2. Estrogen, corticosteroids, thyroid hormone, insulin, growth 
hormone. 
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Bones have a supporting role (muscle anchoring):  
A. They support body weight  
B. They protect (the skull, for instance they protect the cortex) 
C. A role of red and white cell formation in the red marrow  
D. Calcium storage, as described above 

 
 

 
 
 
 
 
 
 
 
 
Figure 7.  Intramembranous ossification 
(Netter’s concise orthopedic anatomy/Jon C. 
Thompson; illustrations by Frank H. Netter; 
contributing illustrators, Carlos A.G. Machado, 
John A. Craig. 2nd ed, p. 8 2010) 

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 7. Bone metabolism

MINERAL 
TYPE 

DETAILS 

Bone plays a critical role in maintaining proper serum calcium and phosphate 
levels. 

Calcium - Calcium (Ca) plays a critical role in cardiac, skeletal muscle, and 
nerve function. 

- Normal dietary requirement 500-1300mg. More is required during 
pregnancy, lactation, fractures. 

- 99% of body’s stored calcium is in the bone. 
- Calcium levels directly regulated by PTH and Vitamin D. 

Phosphate - Important component of bone mineral (hydroxyapatite) and body 
metabolic functions 85% of body’s stored phosphate is in the bone. 
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Figure 8. Regulation of calcium and phosphate metabolism (Netter’s concise orthopaedic anatomy/Jon C. Thompson; 
illustrations by Frank H. Netter; contributing illustrators, Carlos A.G. Machado, John A. Craig. 2nd ed, p. 9, 2010)  
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Associated Pathology 
1. bone fractures (mostly due to injuries, but also to malignant tumours); 

2. osteopetrosis (excessive growth and stiffness of bones, thus obliterating the 

medullary cavity of bones, thus leading to anaemia and frequent infections); 

3. rickets (among children with calcium deficiency); 

4. osteomalacia (calcium deficiency in adults); 

5. osteoporosis (resorptions exceeds the bone tissue formation rate) emerges 

mostly in menopausal women; 

6. benign tumours: osteoblastoma, osteoclastoma; 

7. malignant tumours: osteosarcoma. 

 
Table 8. Metabolic disorders 

TYPES  DETAILS 

Osteoporosis 1. Decrease in bone mass (quantitative problem). Most common in 
elderly patients. 

2. 2 types: Type 1: most common, affects cancellous bone 
(femoral neck, vertebral body, etc). 

3. Type 2: age related, _70y.o. Both cancellous and cortical bone 
mass are deficient. 

4. DEXA scan is standard for evaluation. Hormone replacement or 
bisphosphonates may be used. 

Scurvy 1. Vitamin C deficiency leads to defective collagen, resulting in a 
constellation of symptoms. 

Osteopetrosis 1. Marble bone disease”. Osteoclast dysfunction results in too 
much bone density. 

Paget’s 
disease 

1. Simultaneous osteoblast & osteoclast activity results in dense, 
but brittle bones. 
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Figure 9. Comparison of Osteoporosis and Osteomalacia (Netter’s concise orthopedic anatomy/Jon C. Thompson; 
illustrations by Frank H. Netter; contributing illustrators, Carlos A.G. Machado, John A. Craig. 2nd ed, p. 116, 2010) 
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CURRENT ISSUES 

As indicated in the “EU Physical Activity Guidelines”, the human body, as a 

consequence of regular physical activity, undergoes morphological and functional 

changes, which can prevent or delay the appearance of certain illnesses and improve 

our capacity for physical effort. At present there is sufficient evidence to show that those 

who live a physically active life can gain a number of health benefits, including and 

“improved mineralization of bones in young ages, contributing to the prevention of 

osteoporosis and fractures in older ages”. 

In the process of preventing, mitigating, or eliminating the effects of osteoporosis, 

physical exercises should focus of the following intervention directions: 

 Improving the skeletal muscle tone and the functionality of deep muscles; 

 Developing segmental forces (lower and upper limbs); 

 Improving the maximal aerobic capacity (cardiorespiratory fitness)35,36; 

 Improving 37  static and dynamic joint mobility at the level of coxofemoral, 

scapulohumeral, and spinal joints; 

 Re-educating static, dynamic, and postural balance. 

The role and effects of using physical exercises to prevent falls among older women 

provided positive outcomes 38 . Nonpharmacological management of osteoporosis 

includes besides adequate calcium and vitamin D intake, smoking cessation, limitation 

of alcohol/caffeine consumption, fall-prevention techniques an appropriate weight-

bearing exercise program39,40,41,42,43,44 
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The use of circuit method comprised of combined weight bearing, endurance and 

resistance exercises improved lower limb muscle strength in the elderly women and 

improved their balance ability and coordination45. 

Thus, circuit training is an effective exercise mode for improving balance and walking 

capacity in elderly women with sarcopenia. 

Scientific literature provides a modest picture from the perspective of research volume 

concerning the effects of using physical exercises on the dynamic of bone mineral 

density (BMD). In the meta-analysis made by Howe et al. under the auspices of The 

Cochrane Collaboration46, the authors showed efficient types of interventional exercises 

for BMD47 at the level of the femoral neck that seem to include high-intensity strength 

exercises that do not use the method of weight-bearing, but the progressive resistance 

provided by various elastic objects or special devices. For the interventions on BMD at 

the spinal level, the most effective interventional method found was a combination of 

exercise routines. This study reveals the low statistical relevance of physical exercises 

on BMD. This limitation may be due to inaccuracies in collecting primary data, to the 

quality of available data or the conducting of research studies with an inconsistent 

design. Nonetheless, the horizon provided is positive, highlighting the potential of 

reducing in a safe and effective manner the loss of bone density among menopausal 

women.  

By continuing to study the effects generated by the practice of varus physical exercises 

on BMD dynamic is supported by the need to prevent and manage osteoporosis in a 

nonpharmacological way. These aspects are imposed by the huge costs generated by 

the treatment of osteoporosis effects48, 49, 50, 51. 

The types of exercises used raise an insufficiently-studied issue. Which are the most 

suitable exercises? The reality shows a very short horizon to identify a standard 

exercise portfolio or efficient routines to combat bone density. For instance, some 

studies show that aerobic exercises seem to be efficient in the enzymatic activation of 

osteoblasts 52 , while other studies 53 , 54 , 55  show that longer aerobic exercises (e.g., 
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swimming, cycling, walking), are highly beneficial for the body systems and apparatus, 

but there is no clinical evidence to state that they represent a beneficial stimulus for 

bone regeneration. Aerobic exercises also involving significant muscle exertion (weight-

bearing training) generated among seniors, a higher osteogenic response than aerobic 

exercises without significant muscle exertion56. Mechanical stress is transmitted to the 

skeleton through the muscular contraction (traction) generated by weight-bearing 

exercises and the gravitational forces, thus highlighting an increase or decrease in the 

BMD57. A series of studies show that patients with a low BMD level may benefit from 

accessing a special workout routine58 , 59 , within which the main muscle resistance 

aspect represents the primary vector of BMD improvement60, 61, 62. 

At the same time, swimming (a physical activity of cardiorespiratory endurance not 

involving weight-bearing exercises) has been recommended intensely to seniors. 

According to the authors Tanaka & Seals63 (1997), reduced physiological and functional 

capacity (the capacity of performing diurnal physical tasks) caused by age is related to 

the overall decrease in the cardiovascular capacity, respiratory, metabolic, and 

neuromuscular functions. The authors underscore that maximum aerobic power 

(VO2max) is one of the best indicators of physiological and functional capacity. 

Thus, all the shortcomings caused by the ageing process may be mitigated through 

activities such as swimming (a friendly aerobic activity, without any excess exertion, 

thus suitable for the seniors). 64. Furthermore, the endurance cardiorespiratory activities 

do not overload the osteo-ligament system and they improve or maintain at an optimal 
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level the maximum aerobic exercise capacity, thus reducing the risk of cardiovascular 

disease65.  

 

METHODICAL ASPECTS AND RECOMMENDATIONS  

The total duration of a session ranges from 30 to 50 minutes. The system of exercises 

used has a certain sequence, but depending on the objectives proposed, the 

fundamental parts may suffer modifications or particularisations. 

The total working volume depends on the context of the activity, the level of training, 

material conditions, etc. The sequence and contents of the exercises are determined by 

the objectives and the work tasks for each training cycle. 

The session comprises three parts, namely: the warm-up, the fundamental part, and the 

cool-down. 

 

How to prepare a session 

The warm-up (3-5 minutes) 

The purpose of the first part is to prepare the body for effort, translating into a   

cardiorespiratory engagement gradually, up to an optimal physiological level, to reprise 

the class effort, to process analytically the body segments and the muscle and joint 

areas to be used in the class; another purpose is to increase body temperature. This 

phase is easy and progressive, to mitigate the risk of injuries. 

Duration: 2 minutes (for short classes); 2-4 min (for medium classes); 4-5 min (for long 

classes). 

 

Objectives 

 The gradual increase in the indicators of the great body functions: cardiac (heart 

rate), respiratory (respiratory rate) and circulatory (blood pressure and fluid 

circulation). 

 Preparing the skeletal, musculo-ligamentary and joint support to reprise the 

scheduled effort without the possibility of injury. 

 The gradual increase in the internal temperature of the primary locomotory 

systems to reduce or avoid the emergence of minor or even major injuries. 

 Stimulate the circulation of fluids and nutritional substances to the muscles. 

 Creative emulative moods and a pro-exercise mental comfort. 

                                                 
65

 Stamm, T.A., Pieber, K., Crevenna, R. et al. Impairment in the activities of daily living in older adults with and 
without osteoporosis, osteoarthritis and chronic back pain: a secondary analysis of population-based health survey 
data. BMC Musculoskelet Disord 17, 139 (2016). https://doi.org/10.1186/s12891-016-0994-y 
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Actuation systems 

 Walking and running versions moving or standing: walk on tiptoes, on the heels, 

with legs bent, stretched, with added step, with forward cross-step, to the sides 

and to the back, in a circle, on the diagonal, etc. 

 Coordination exercises: easy and simple arm and leg movements performed 

concomitantly or successively, symmetrically or asymmetrically in various planes 

and axes. 

 Exercises for the main body segments and muscle areas. 

Examples:  

- exercises for the arms, engaging the entire scapulohumeral joint (shoulder, 

elbow, fist) also considering working the neck muscles. These exercises can be 

executed from various positions to ensure body stability and the correct 

localisation of the movement. Arm movements include the following: bending, 

stretching engaging the elbow joint, swings, rotations, raises, lowering; head 

movements: bending, rotations; 

- exercises for the lower limbs performed from positions ensuring the correct 

localisation of the movement, both moving or standing. The movements involving 

the legs include: raising on tiptoes or lifting the legs, lowering the legs, swings, 

bending, stretches, lounges, rotations; 

- exercises from the torso that can be executed from various fundamental 

positions and their derivatives; the movements are the following: bending, 

lowering, extensions, swings and rotations. They can be performed separately or 

combined, which increases the difficulty and spectacular character of the 

exercise performed;  

- weight-bearing exercises: small weights, such as dumbbells, cuffs, which do not 

overload the muscle groups engaged in that class. 

- stretching exercises. 

 A good warm-up intensifies blood circulation and breathing, mobilises the 

muscles, moving tendons and it excites the nervous system optimally. Through a 

proper warm-up, executioners can perform the worker easier, thus making the 

fundamental part more approachable.  

 

Recommendations 

 Avoid using a great volume of exercises. 

 The warm-up should be a preview of the fundamental part, which should come 

as a natural continuation.  

 Optimal effort dosing for warm-up requires experience and empathy from the 

trainer’s part. A too intensive warm-up leads to over-exerting the muscles; 

participants already feel tired. A too mild warm-up would cast doubt on the 

beneficial effects over the cardiovascular system, the muscles, and the joints. 
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 In addition, warm-up depends on many factors, namely: 

- the participants’ fitness level – a warm-up of 8-10 minutes may be too long or 

tiresome for beginners; if the training session lasts a total of 30 minutes, the 

warm-up should not exceed 2-3 minutes; 

- age – in the case of training involving the elderly, one must consider that the 

speed of substance exchange to increase exercise capacity requires more time. 

The body must be warmed up for exercise in a slower and more cautious manner. 

Attention and effort focus on the less elastic muscles and on vulnerable joints; 

- the moment of the day – in a morning session, warm-up should be longer and 

more focused than in an evening session, because certain body functions (such 

as blood supply to the muscles and body temperature) are lowered during the 

sleep and they reach optimal indices only later during the day; 

- the temperature in the room – high temperature may contribute to a shorter 

warm-up, while low temperatures (cold rooms) make it longer. 

 

The core part (20-40 minutes) 

This part is considered the primary part of the exercise class and it comprises the 

aerobic fitness and muscle resistance exercises per se. 

The purpose of the exercises is to increase the exercise capacity and to improve the 

muscle toning indicators at the level of the areas engaged or the entire body. 

The duration of this part depends on whether the participants are beginners or 

advanced. The duration and intensity of exercises are relevant factors in reaching the 

objectives of this part. A more “powerful” class with vigorous exercises has a higher 

effect on metabolism, on the body (namely, it increases the speed of calorie burning to 

provide energy for the exercises). In aerobic fitness, exercises are more intense and 

cardiac functions reach high values (i.e., 65 - 80% of the maximum value). Intensity also 

depends on the execution speed, the range of motion, and the exercise level (i.e., from 

standing, on the knees, sitting, lying down, etc). During fitness routines, the body may 

move in various directions (forward, backward, to the side, on the diagonal, in a circle, 

on various graphic paths).  

If we focus on developing strength and muscle resistance, we use particular exercises 

for muscle groups, such as exercises for the deltoid, etc. 

 

Objectives 

 Training the cardiorespiratory system to work aerobically, thus ensuring an 

optimal oxygen intake to the muscles, contributing to the fortification of the 

organs engaged (heart and blood vessels, airways, lungs) favouring at the same 

time the cardiac and respiratory rates. 

 Training as many muscles as possible dynamically (overall or per groups, per 

muscle chains) and training joints to increase muscle tone, muscle elasticity and 
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joint mobility, thus developing the exercise capacity in an aerobic setting, as well 

as the development of general strength. 

 Stimulating the capacity of alternating muscle contractions to obtain reflex 

relaxations and to improve movement control. 

 Influencing the general development of motor qualities such as: general strength, 

exercise resistance, skill (coordination, focus, distributed attention, balance, 

temporal and spatial orientation), joint mobility, suppleness, speed of execution; 

 Stimulating calorie burning, with implications in the balancing of body weight, 

considering the correct ratio between active mass (muscles) and adipose tissue 

(fat). 

 Forming the habit of practicing physical exercise independently by the personal 

motivations. 

 Educating the correct posture and full breathing reflex. 

 Improving the asymmetries, disproportionalities, faulty postures, physical 

deficiencies deformations due to growth and development, to functional or 

pathological causes or to the professional labour conditions. 

 

Recommendations 

 Designing workout routines allowing simultaneous training with various subjects 

in terms of age, gender, age, fitness level, etc. 

 Readjusting “on the go” the characteristics of the routine depending on the 

subjects’ type of response. 

 The careful monitoring of all subjects: placing the trainer in a position allowing 

him/her to monitor the entire collective or to walk among the participants.    

 

The cool-down (2-5 minutes) 

In the last part of the session, the muscles engaged in the previous phases must be 

relaxed to prevent shortening these muscle groups ad to avoid potential injuries. 

However, besides the prophylactic aspect, the exercises used in this part (mostly 

stretching) lead to an improvement of mobility. They prepare for the end of the class; 

they ensure the restoring of heart rate close to resting values and they launch the post-

exercise recovery body processes. 

In this part of the class, comprising exercises with a specific adapted to the prophylaxis 

of osteoporosis, we ensure the body returns fully to diurnal functional values and we 

obtain a state of serenity, physical and mental comfort.  
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Objectives 

 Returning the values as close as possible to resting values for the great circulatory, 

respiratory functions, namely around 50% of their maximum potential through a 

gradual reduction of physical effort. 

 Stretching the muscles through stretching exercises. 

 Eliminating all toxins accumulated in the muscles. 

 Rebalancing the neuro-mental processes by discharging all mental and physical 

tensions. 

 

Actuation systems 

 Low-intensity exercises such as: walking, light relaxing jogging, exercises on the 

floor from various positions. 

 HAPPY BONES exercise portfolio: mandatory exercises and exercises chosen 

by the trainer. 

 Relaxing exercises accompanied by breathing movements such as: relaxing the 

limbs standing or moving, free swings alternated with contractions and relaxation, 

performed in such as manner as to lead the body and the mind to a state of 

physical and mental comfort. 

 Stretching, static stretching exercises as a relaxation means, performed 

individually or with a partner, maintained at least 10 seconds. 

For a training program to ensure the attaining of the goals proposed, it must consider 

the collaboration and alternation of all the exercise parameters, by relating directly to 

the practitioners’ particularities.  In this respect, the structures of exercises proposed 

must be varied, correctly executed and doses. 

 

Effort parameters 

The effort within the bone regeneration class has a direct effect of the main internal 

organs, apparatus and systems. It contributes to the adaptive improvement of the 

aerobic exercise capacity, to muscle resistance in various conditions and to the general 

body suppleness. 

The effort made during the class can be quantified from a both external and internal 

perspective. 

The external perspective provides a range of parameters including: specificity, volume, 

intensity, duration, density, complexity. 

Volume, a quantitative effort component, represents the amount of mechanical work 

performed. It can be measured using two measures: 

 MW = Fxd where WM = mechanical work, F = force (kg) displaced and d = 

distance (m). It is expressed in kg/m. 

 The continuous recording of the O2 consumption during effort and the 

determination of its mechanical equivalent (1l litres of O2 = 427 kgm). 
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During the class, the volume comprises:  

- the number of repetitions for each exercise or complex of exercises; 

- the number of repetitions for each segment, area or for the entire body; 

- the distance covered during dynamic cyclical activities (swimming, running, 

cycling); 

- actual exercise duration plus breaks; 

- the number of classes. 

Intensity represents the amount of effort (mechanical work, labour) per time unit66. Effort 

intensity (power) is a characteristic of physical effort and it is different from body 

exertion (a characteristic of the body). Body exertion is assessed through the functional 

level attained during effort and it expresses the biological price paid by the body to cope 

with the demands imposed by the effort. The intensity is highlighted by heart rate. To 

support these statements, we provide a rating of perceived exertion scale, on a scale 

from 0 to 10, proposed by Lynne Brick in her book Fitness Aerobics, after a rating scale 

designed by Dr. Gunnar Borg. 

 
Table 9.  Rating of perceived exertion scale 

Level of exertion Equivalent 

figure 

Heart rate 

percentage 

(%FCmax) 

No exertion at all 0 -  

Extremely light  minimum 

level 

1 – 3 55 - 69 

Average exertion 4 – 6 70 - 84 

Heavy exertion  

maximum level 

7 - 10 85 -100  

 

Of course, this method is not scientific in nature, but we featured it here because it is 

easy to apply. 

More objective assessment methods for effort intensity during the training class include:  

- work tempo (number of actions per time unit): slow, moderate, rapid; 

- frequency (number of technical executions per time unit); 

- diverse functional values (heart rate, blood pressure, respiratory rate, 

biochemical modifications, etc).  

 

The most common and easiest method to assess effort intensity is to monitor the heart 

rate. 

                                                 
66
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According to Astrand and Rodhal, the heart rate values during aerobiosis effort 

(ergostasis) compared to the maximum level of heart rate and related to the body 

exertion degrees are the following: 

 
Table 10. Body exertion degrees 

No. Sex Body 

exertion 

degrees 

Heart 

rate 

(bpm) 

Max. aerobic 

exercise 

capacity 

percentage 

1 Men Low 128 50 

2 Women Low 138 

3 Men Average 154 70 

4 Women Average 168 

5 Men High 160-

170/180 

> 100 

6 Women High 170-

180/190 

 

The duration of the effort represents the timeframe for a body to perform a certain type 

of effort. In the personalised training class, there are different effort performance 

durations. We feature below several values of this parameter, recommended by Lynne 

Brick. 

 
Table 11. Aerobic training types and effort intensity 

No. Type of aerobic training Duration (min) 

1 Low intensity and short duration 10 – 25 

2 Low intensity and long duration 20 – 55 

3 Average intensity and short 

duration 

20 – 24 

4 Average intensity and long 

duration 

30 – 45 

5 High intensity and short duration 12 – 35 

6 High intensity and long duration 30 – 50/60 

 

Density of effort represents the ratio between effort duration and subsequent break 

duration. The result of the ratio can be expressed as follows:  

- in figures (1);  

- in percentages (100%);  

- in fractions (1/1).  
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Effort density during the class is provided by the ratio between the duration between the 

exercise complexes to improve aerobic exercise capacity and muscle tone indicators, 

on the one hand, and the duration of passive and active breaks between these 

complexes. Also in relation to density, there is the ratio between the total duration of a 

section, circuit, program and the duration of breaks in between them. A class may 

comprise 1 ,2 or more sections, circuits or programs. The breaks between the three 

parts of the class are also taken into account.  

 

Active breaks may comprise:  

- stretching exercises 

- breathing exercises 

- oriental exercises for relaxation (yoga, taiji-chuan, qi-gong) 

- step structures accompanied by movements of the segments performed in a slow 

tempo and low intensity. 

 

Complexity of effort represents ten uber of motor acts performed simultaneously during 

a physical activity.  

The forms used in the physical activity dynamic require various levels of complexity, 

which may be classified depending on: 

 Performing simultaneous actions with one/tow or all body segments, executed 

separately or within step structures, standing or moving; 

 Performing ambilateral and asymmetrical actions and simultaneously, 

alternatively or unilaterally, in the three planes and axes of the space and in both 

directions; 

 Performing from simple steps and step sequences to complex step sequences 

(step combinations and complexes). 
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Class management 

 
 

 

 

 

 

 

 

 

 

 

 

Figure 10. Class management 

 

Material organisation 

Music is one of the fundament organisational aspects of the training class. It represents 

the link in the sound-movement relationship; it can stimulate emulation more than the 

other organisational factors. If subjects like the music and if the trainer chose it well, 

then we create an overstimulation for physical efforts at higher intensities. 

The tempo of the songs can be slow or fast, depending on the working method chosen 

by the trainer. If we work on music the tempo must be adapted to the execution tempo. 

If we work with music, we choose it by the participants’ tastes, as the tempo is not 

relevant. In most cases, though, we work observing the musical tempo, because it is 

more than a background sound. In all these cases, tempo is different depending on: the 

part of the class, the level of the group, and the homogeneity degree, the means used, 

etc.  

To continue the aforementioned aspects, the aerobics trainer should get familiarised 

with several musical theory notions: rhythm, tempo, accent, beat, metre, measure, 

phrase. 

Choosing the music 

The trainer should get familiarised with its elements.  

The music for exercises has several features: 

Number of beats per minute (BPM) 

The first notion for the trainer to understand is the tempo of a song. It is the main aspect 

responsible for attaining and observing a certain level of the exercise intensity proposed 

by the trainer for the entire session. Thus, we create the premises for observing the 

effort curve calculated by the trainer and adapted to the features of the group, thus 

contributing to achieving the progress coveted.  

Music tempo is quantified in the number of beats per minute (BPM67). This indicator 

must be chosen in such a way as to allow participants to perform an aerobic physical 

                                                 
67
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effort within preset limits of heart rate (depending on the functional capacity of each 

individual).  

Slow tempos, of under 100 bpm and without strong pulsations are used during the cool-

down, for relaxing exercises and to allow body recovery after effort. Tempos with values 

ranging between 120-140 bpm are used during warm-up to engage the body gradually 

for effort. Muscle toning exercises require a tempo of 110-130 bpm, slow enough for the 

subjects to control their movements and to become aware of their effects.  

Cardio exercises may be performed on a tempo ranging between 130-160 bpm.  

We must consider that, for a value exceeding 150 bpm, subjects move too fast, to the 

detriment of working technique, reaching the muscular and mental exhaustion threshold 

far sooner. Such situation increase the risks of injuries, decreasing at the same time the 

progress rate due to the technical execution that does not observe the model. 

 
Table 12. Safety values of BPM 

Types of 

exercises 

 

Class part 

Cardio  Chair  LIA 

and 

hi/lo68 

Interval  Step  Slide  Water  

Warm-up  

125-135 

 

120-

130 

 

120-

135 

 

120-135 

 

118-

126 

 

120-126 

 

100-135 

Fundamental part: 

Aerobic exercises 

 

130-158 

 

120-

140 

 

135-

158 

3” 

(135-158) 

1”  

(120-126) 

 

125-

135 

 

125-135 

 

120-155 

Muscle toning 

exercises 

 

110-130 

 

110-

130 

 

110-

130 

 

110-130 

 

110-

130 

 

110-130 

 

115-135 

Cool-down  

≤110 

 

≤110 

 

≤ 110 

 

≤110 

 

≤110 

 

≤ 110 

 

90-110 

 

                                                 
68

LIA – Low Impact Aerobic; hi/lo – high/low exercises or Combo Aerobic. 
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The trainer must be aware that a group of beginners is not able to execute a program 

on a very rapid tempo and with perfect control. In addition, subjects with a height and 

range above average need more time than shorter subjects to cover the maximum 

individual movement range for the same tempo.  

For instance, shorter people execute more rapidly an arm flexion-extension than taller 

persons. The latter bend the arms or execute an incomplete or incorrect movement, or 

incorrect movement, trying to finish at the same time with the trainer.     

Taking into account the aspects mentioned above, music tempo must be chosen to 

allow all members of a class to perform the motor tasks in a maximum movement field, 

in conditions of safety, comfort and efficiency.  

 Music should be pleasant, engaging, with a well-defined tempo, adapted to the 

characteristics of the class and to the practitioners. The music chosen must 

facilitate the teaching and learning of exercises, to inspire and motivate all 

participants equally. Music can turn the aerobics class into a pleasant and 

captivating activity. For greater variety, trainers can choose a topic each day: 

polka, samba, rumba, cha-cha, latino, disco, rock, jazz, etc. The more varied the 

music, the better chances for subjects to forget their daily problems and get 

through the intense efforts of the aerobics class easier.  

 We recommend a music with 4 beats/measure. A music with a 4/4 measure and 

a phrase of 32 tempos facilitate movement easiness and cursivity.  

The material organisation also involves the assessment and preparation of the 

working surface (it should be clean, smooth and non-slippery). 

 Ensure proper air ventilation; avoid too dry or too humid air. Air recycling units 

should be installed and used according to the technical standards provided by 

the manufacturers.  

Natural illumination is recommended as much as possible; artificial light systems are 

also necessary to help the practitioners have the best vision and to ensure optimal 

lighting. 

The objects, apparatus or installations used must be placed close to each other, after 

cleaning them and making sure they entail n risk of injuries or disease transmission. 

The mats used for floor exercises must be cleaned 1-2 times a day or whenever 

necessary. Portable objects (dumbbells, ropes, balls) used in aerobic or toning 

exercises must be checked for holes, fissures or slippery parts. The equipment and 

installations used in aerobic routines (steppers, machines for sliding exercises and chair 

exercises and machines for toning various muscles, etc) must be checked to identify 

various damages that may lead to severe injuries.  
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Collective organisation 

Collective organisation follows the working formations borrowed from basic gymnastics. 

We recommend the use of free working formations69 when the activity takes place in a 

private club or with adults.  The trainer must make sure that each participant has a 

working space of around 3m2. 

For group sessions, we recommend the following type of working formations adapted to 

objectives and physical actuation systems within each class part. 

 

Working formations for the warm-up 

To be able to see each participant, the trainer can choose among several types of 

formations:  

 chess (Figure 11); 

 rows (Figure 12); 

 half circle or circle (Figure 13);  

 unorganised formations, with enough space between the members (Figure 14). 

  

 

 

 

 

 

 

 

 
 

 

Figure 11. Warm-up formation/ working in chess 

 

 

 

 

 

 

 

 
 

 

Figure 12. Warm-up formation/ working in rows 

 

 

                                                 
69

In these working formations, each participant chooses a place, without observing a certain geometrical distribution. 
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Version 1                                                Version 2 
 

 

Figure 13. Warm-up formation/ working in half circle 

 

 

 

 

 

 

 

 
 

 

Figure 14. Warm-up formation/ unorganised (free) 

  

Recommendations 

 for class variation, we recommend to the trainer to alternate the types of 

formations; 

 for beginner groups, use ordered formations (chess, rows); 

 for intermediate groups, use ordered and unordered formations alternatively; 

 for advanced groups, use any type of formations, especially unordered (free); 

 distributing participants into formations from the shortest (in the first rows) to the 

tallest (in the last rows); 

 in the proximal area, the trainer should pace people who need assistance or help.  

 

Working formations for the fundamental part 

For frontal exercises (everyone working at the same time), we recommend the 

formations featured for the warm-up. 

For the group routines requiring differentiated work, you can choose from a variety of 

formations, such as: 

a. in pairs (two by two); 

b. in small groups (3-5 participants); 
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c. in average-sized groups (6-10 participants). Obs.: Not all participants must be 

present. Use this version mostly when there are many participants and their level 

is at least intermediate. 

 

 

 

 

 

 

 

                                     

 

Version 1                                                    Version 2 
 

                        Figure 15. Work formation in pairs 

 

 

 

 

 

 

 

 

 

 
 

Figure 16. Work formation in small groups 

 

 

 

 

 

 

 

 

 

 

 

 

Version 1                                                            Version 2 
Figure  17. Work formation in average-sized groups 
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Recommendations 

 Ordered work formations (in chess, in rows, in semicircle, in circle) are used in 

the following situations: 

- when the subjects are beginners; in this phase, the subjects still do not master 

the technique of muscle exercises and work on the same exercise with everyone 

at the same time, to immediately supervise and correct a mistake or an incorrect 

execution;  

- when the exercise routine contains exercises in aerobic gymnastics, dancing or 

various types of cardio-respiratory exercises (walking, raising on tiptoe, light 

running or light jumping) performed standing or over very short distances (1-3 m).  

 Workouts in pairs are used when exercise routines contain free muscle exercises 

performed with a partner, with elastic bands, with portable weights or on 

machines. They are used when the number of participants is average or high. 

 The role of the partner is of two kinds:  

- active partner (working the same exercise simultaneously or successively for 

better mutual motivation);  

- assistant (assists and helps if the active partner is needed).  

 The forms of organizing the participants in small groups (figure 16) and average-

sized groups (figure 17) are used in the following situations:  

- when the workspaces are indoors and not very large;  

- when it is possible to call for diversification to a dynamic collective game 

(adapted sports games, thematic games or motor tracks).  

 The form of organization in groups of 3-5 participants is used in the following 

situations:  

- great number of participants; 

- generous workspace; 

- circuit working method; 

- for simultaneous but differentiated work of small but homogeneous groups, with 

different fitness and functional health levels. 

 

Working formations for the cool-down 

During cool-down, free work formations are recommended, using medium or low 

working positions.  
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Training organisation 

As for training organisation, there are several opinions. After consulting specialists in 

the field and considering the practical experience of the trainers, we have concluded 

that training organisation is influenced by several factors:  

 age 

 physical fitness level attained 

 degree of insight into the exercises and working principles  

 available space and materials 

 individual objectives and needs 

 certain medical recommendations  

 individual limitations related to intense physical effort performance or to certain 

types of exercises 

The main useful forms of training featured in the HAPPY BONES protocol may be 

categorised as follows. 

 

Individual work 

Effective for sessions with a personal trainer; recommended for people requiring a 

highly personalised workout routine, assistance, or even consistent help in the 

execution of exercises. This situation occurs among people with high osteoporosis 

score, with low motion degree or for elderly people.   

 

Work in pairs 

This method creates the premises for mutual help and motivation, as well as 

socialisation. It is used successfully in the following situations: 

- exercises using one’s body weight or in relation to the partner’s body weight  

- exercises on a chair, bench or gymnastics box 

- exercises with the gym ball 

- exercises with a stick, ball or rope  

- exercises with dumbbells, kettlebells 

 

Work in groups 

This form of organising the collective is used in the following situations: 

- the need to work separately on groups of subjects organised by different criteria 

of physical fitness, health and availability for effort;  

- when using the circuit method (setting a number of workstations; each station 

contains a certain type of exercise; participants move in a predetermined order 
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around each workstation; the duration, content and dosage of the effort and 

break is determined by the trainer).  

 

Upfront work 

“Upfront” means all the participants in an exercise session working at the same time. 

We have two ways of applying this working method: 

- working simultaneously with an identical content of exercises for everyone. All 

subjects work the same program simultaneously, with the same duration of effort 

and break. There may or may not be differences in effort dosing. Namely, in a 

certain timeframe, the subjects can work in the same tempo or with the same 

number of repetitions or each subject works at an individual level of intensity, 

falling within the specified intervals of effort and rest;  

- simultaneous work with different content. This entails a separation of the 

contents and a differentiated dosage of the effort parameters so that, in the 

predetermined effort intervals and during the total duration of the class, we can 

work individually or in small homogeneous groups at an optimal-maximum level 

of intensity. Everyone works at the same time, but the exercise and dosing effort 

are different.   
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HEALTH STATE AND MENOPAUSE 

Before discussing the interdependence relations with the general health state, as well 

as other ontogenetic and psychodynamic components, we feature briefly several 

information about menopause.  

A general approach of the physiological condition of menopause provides a temporal 

horizon of the reproduction ageing process among women aged around 50 years old. 

This process may be divided into two stages70:  premenopause, represented by the 

entire reproduction period before the FMP (final menstrual period) and the menstrual 

transition period Until the physiological status of permanent cessation of menstruation 

resulting from the loss of ovarian follicular activity. Hence, menopause should be 

understood as a continuum, from birth to ovarian old age, Passing through the stages of 

menopause transition and post-menopause. 

It is well known that menopause transition please a primary role in the aetiology of many 

common symptoms among middle-aged women, and it may contribute to chronic 

diseases and ageing disorders, such as osteoporosis and cardiovascular disease. 

However, the underlying mechanisms of ovarian senescence and emergence of various 

short-term and long-term biological and psychological sequelae are yet to be fully 

discovered. Progress in reproductive ageing and menopause research has been a 

limited by a lack of standardisation system concerning the stages of reproductive ageing 

based on significant, viable, and objective criteria, and on menopause-specific issues. 

The current nature, as featured, had a series of limitations undergoing a critical analysis 

process. Specifically, the contemporary terminology locks the sensitiveness and 

specificity necessary to define operationally the reproductive status of a woman within 

the reproductive ageing continuum. We need to direct and focus future research on this 

issue, to get a better insight into menopause transition and to determine the validity and 

acceptability of the proposed staging systems. 

The health state of people has a strong causal connection with the ageing process, the 

quality of life, and the physiological condition characteristic to menopause. All these 

concepts have deep, interdependent, and multidirectional implications.  

Health state has been approached from various angles throughout the contemporary 

era. one of the significant amendments was the one expressed at the WHO Congress of 

                                                 
70

 Sherman, S. (2005). Defining the menopausal transition. 118(12-supp-S2), 0–7. doi: 
10.1016/j.amjmed.2005.11.002      
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194671. Hence, to the definition of health as a state of the body reflecting the absence of 

disease, the notions of physical, psychological, and social well-being were added. This 

definition made the object of numerous debates and amendments over time. To the 

three dimensions of health, experts subsequently added spiritual, emotional, vocational 

welfare, as well as other dimensions. The word health derives from the old term hale72 

meaning integrity understood as a harmonious whole. Thus, health can be a holistic 

concept referring to a unit and to a whole. It is the expression73 over relative state where 

one can function well from a physical, mental, social, and spiritual perspective, to 

denominate the entire array of unique situations determined by the environment.  

Currently, the definition of health has been approached from a more flexible perspective. 

A starting point for such an endeavour maybe the fact that health is not a dichotomic 

variable (i.e., healthy vs unhealthy), but one emerging as a continuum between 

“healthier” and “less healthy”74. The two conditions of the human body – health and 

illness - are two dynamic physiological processes varying between the two extremes75,76: 

general wellbeing, characterised by optimal functioning, and illness (ending in death). 

All the aspects mentioned above determiners to see this human condition as a 

satisfactory and acceptable state of physical (biological), mental (intellectual), emotional 

(psychological), economic (financial), and social (societal) wellbeing 77 . Just like 

environmental specialists describe the health of the planet as the capacity of a complex 

system to maintain a stable environment within a relatively narrow range78, the notion of 

health should be regarded as a dynamic functionality state of the human body, varying 

between values considered normal, the onset of which is the result of the capacity to 
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adapt permanently to the variable and ever changing conditions of all the environments 

where we live and carry out our activities79.  

Consequently, it may be stated that this physiological condition specific to women, i.e., 

menopause, represents a stage in the ontogenetic evolution to which a body must adapt 

from a multiple perspective. The most relevant dimensions of the bio-physiological 

modifications of menopause Are the behavioural and the psychological dimension.  

 

The most obvious behavioural attitudes are those generated by a person’s lifestyle, 

which may be quantified through a series of major components: 

 the characteristics of the type of job specific to a person; 

 the duration and quality of diurnal activities (household chores and social 

activities); 

 the level of sedentariness or active and systematic involvement in a form of 

sports activities practice; 

 dietary habits and daily food dynamic; 

 sleep quality and duration.  

Menopause analysis highlights that this physiological stage of women may be defined 

as an evolution stage involving psychological changes. 80  On the other hand, 

menopause tends to exacerbate the pre-existing psychiatric disorders81.  

The interactions between psychological and biological factors determine the responses 

of the body to the hormonal changes occurring during menopause 82. Some of the 

symptoms include anxiety, irritability, depressive tendencies, and trouble focusing. A 

higher negative attitude concerning menopause may be correlated with the emergence 

of more severe symptoms83. 

The state of mind is often the first indicator of perimenopause, including depression, 

anxiety, and lower libido, associated with an increasing incidence of premenstrual 

syndrome during this time84. Women that have always displayed a pleasant mood may 
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suddenly become apathic, irritated, and even sad. The same behaviour may emerge 

during menopause per se85. 

Depression reduces the capacity of the body to recover after an illness, and it increases 

the risk of premature death - not only by suicide, but also through seemingly unrelated 

diseases86. Researchers who studied this effect associated it with stress, highlighting 

that perturbing events (mainly long-term stress) may cause depression, anxiety, and 

physical illnesses87. Long-term stress and depression seem to cause a premature onset 

of menopause, notably among women who had been on antidepressants88. 

Type of personality and sexuality may influence the symptoms manifested during 

menopause. Women who are more involved in a professional activity are characterised 

by a better health state. women who carry out every day involving higher stress levels 

or increased intellectual input are more likely to use a hormonal replacement therapy89.  

The quality of life among postmenopausal women is the result of a series of 

psychological and biological factors. During the climacteric period,90 80% of women 

complain of subjective perturbing symptoms, which often impact on their quality of life91. 
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Figure 18. Subjective factors influenced by climacteric transformations 

 

These climacteric symptoms cover a wide horizon, from somatic symptoms two 

dysfunctions of the central nervous system. Such alterations may include the following: 

 Somatic factors: metabolic changes, increased cardiovascular disease, irregular 

vaginal bleeding, urogenital symptoms, vaginal dryness, osteoporosis and risk of 

bones fractures; 

 Modifications of the central nervous system (CNS): vasomotor symptoms, sleep 

disruption, mood changes, migraine, sexual dysfunctions. 

 

Modifications of the neuroendocrine and neurotransmission systems, related to a 

decrease in oestrogen, are likely to have a negative impact on the psycho-physical 

wellbeing of women. Furthermore, it may explain at least partially the higher incidence 

of mental and neurological disorders during postmenopause, compared to women at a 

fertile age. This group of manifestations includes alterations of psychological balance 

(represented, first of all, by irritability, emotional lability with sudden crying outbursts, 

insomnia, fatigue, and apathy). Among patients who are highly prone to them, such 

imbalances may degenerate into psychiatric diseases, anxiety disorders, or depressive 

syndrome92,93. 

Independently from the pathologies associated with the climacteric period (e.g., 

Alzheimer’s and Parkinson’s), women also experience a decline of cognitive functions 

(memory alterations or cognitive disorders) related to hypoestrogenism. Due to a 

constant increase in the percentage of people who reach old age among the general 

population of the world, and to the great number of women facing climacteric periods, it 

is mandatory to get a better insight into the relevance of menopausal transition and 

postmenopausal period. Both contexts are relevant for a better understanding of the 

female body functioning and for obtaining the biophysiological and psycho-behavioural 

wellbeing of women around the world. 
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Such a new context may generate a potentially negative impact on the general quality of 

their lives, family, relationships, and professional activities. 

Healthcare for women during climacteric transition involves several medical services 

providers that must monitor and promote healthy activities, prevention strategies, and 

prescribe medical or alternative formulations, depending on women's needs and 

personal risk factors do the same extent the system must provide counselling and real 

solutions of active life opportunities. it may be translated by democratising and making 

accessible the practise of physical exercises, by making sure to provide a sustainable 

logistical support and create active tourism strategies and levers, adapted sports 

programme, in occupational therapies focusing on dynamic activities.  

The current concept to which we subscribe proposes an approach personalised to 

individual particularity, by using a set of inter- and transitionary knowledge and 

resources, from the fields of medicine, human motricity science, and from the 

perspective of psych sociological support.  

 

PSYCHOLOGICAL DIMENSIONS IN MENOPAUSE MANAGEMENT 

The influence of the endocrine function on the state of mind of menopausal women is 

still a topic of intense debates. while many women display depression and anxiety 

during menopause, the underlying reasons of these mood disorders cannot be ascribed 

only to the physiological condition of menopause. The influence of psychological factors, 

lifestyle, body image, interpersonal relationships, of the role and social cultural factors in 

predicting the depression and anxiety levels during menopause cannot be ignored. 

 

Psychological factors 

Depression and menopause 

While some researchers have concluded a higher incidence of depression among 

women who underwent surgical menopause94,95, the physiological connections between 

natural menopause and depression are largely sustained96,97. Theories related to the 

way in which the change of hormonal level influences the state of mind of menopausal 

women is still an ongoing topic of debate. 
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Some researchers have reported that a psychological symptom, like depressive mood, 

irritability, and anxiety, were experienced to a more severe degree during 

perimenopause then after menopause98. However, it has also been suggested that the 

increased intensity is more likely experienced during perimenopause by women who 

underwent a previous period of depression99. Other studies100 have suggested that 

during the transition from perimenopause to postmenopause have also experienced an 

increase in sleep disturbances, which induced a negative general mood and anxiety.  

It appears that the most consistent correlation between menopause and depression is 

that depressive disorders cannot be predicted by the menopausal stage alone. 

Summarising the issue treated in the lines above, we feature below a series of 

psychosocial factors that may predict the onset of depressive states in relation to 

menopause101,102,103: 

- previous depression; 

- sedentary behaviour or absence sports activities; 

- a negative attitude towards menopause and ageing; 

- experimenting more severe symptoms of menopause; 

- high level of stress; 

- smoking; 

- difficult attitudes concerning relationships or the life partner; 

- pertaining to lower socioeconomic classes; 

- the presence of jobless or unemployment periods; 

 

PRACTICAL MEASURES (depression) 

- Due to the biopsychosocial nature of depression a multidimensional approach is 

necessary. 

- Women displaying a mild form of depression may benefit from hormone 

replacement therapy (HRT), cognitive-behavioural therapy, and group fitness 

classes or outdoor motor activities.  

- In the case of moderate to severe or clinical depression, we recommend anti-

depressants along with psychotherapy and even HRT; the role of active life 
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through sports, outdoor physical activities, and systematic exposure to dynamic 

programmes has an obvious contribution to the mitigation of critical depression 

stages. 

 

Anxiety and the menopause 

Most people experience anxiety is a response to daily situations. However, when 

anxiety becomes too intense and is experienced for a long time, it overlaps daily living. 

At that point, anxiety becomes a problem. Awareness of that moment can become a 

chance in the fight against its effects. It may be achieved through medication, 

psychological assistance, and enrolment in a special programme of motor activities. 

Anxiety can manifest itself through various physiological reactions, behavioural attitudes, 

feelings, and thoughts. 

 
Figure 19. Signs of anxiety 

 

While many researchers have tackled the issue of depression in relation to menopause, 

the effects of the endocrine function on anxiety among menopausal women are less 

known.  

The state of the art in the field provides the perspective that anxiety is more likely 

related two more severe forms or symptoms of menopause.  

Women can manifest states of anxiety due to various factors, such as:  

 A history of anxiety disorders; 

Anxiety 

Shivering 
and vertigo 

Fast 
breathing 

Hot 
flashes, 
shivers 

Nausea 

 Sudden 
heart 
beats 
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 Psychosocial factors: relationship status, Family problems, social economic 

status, in factors related to active lifestyle, such is a sedentary attitude 

concerning physical exercise.  

 

Psychosocial factors 

We identify an array of situations preceding the emergence and onset of menopause, 

influencing the quality of life throughout this transition. 

 A history of mood disorders. If a woman experienced depressive states during 

her younger years, she is prone to the same psycho behavioural disorders during 

menopause, too.  

 Negative attitude concerning menopause and ageing. Adversity, intolerance, 

superficial and unrealistic approach, or simply a negative attitude words ageing 

phenomena manifested during the previous stages of life may lead to an 

intensification of psychological symptoms and a higher rate of depression during 

menopause. 

 Life events, personality, and adaptation. The untimely death of someone dear, 

marriage crises, divorces obtained higher scores in psychological mobility 

tests 104 . The analysis of adjusting capacity and specific type of personality 

provide elements to predict depressive or anxious states. 

 Self-esteem. The low level of confidence in one’s possibilities and chances, the 

emotional instability, and low self-respect create the premises of psychological 

disorders during menopause. persons who display high self-esteem find the 

resources necessary to cope with challenging situations encountered during 

one’s lifetime. 

 

PRACTICAL MEASURES (anxiety) 

 Identification, through awareness, of anxiety severity level: an overlap between 

daily life and the longitudinal duration of symptoms. 

 Keeping a journal writing down regularly the perception and understanding of the 

symptoms (it may turn into a genuine tool to determine or analyse the causes of 

anxiety symptoms). 

 HRT may contribute to a mitigation of anxiety symptoms, such as hot flashes.  

 Dynamic relaxation programmes, such as Pilates, energetic gymnastics, Tai-Chi, 

or static relaxation programmes such as Yoga or meditation. 

 

                                                 
104

 Gath D, Osborn M, Bungay G et al. Psychiatric disorder and gynecological symptoms in middle aged women: a 
community survey. British Medical Journal 1987; 294: 213–218. 



56 

 

 

 

 

 

PRACTICAL MEASURES (psychosocial factors) 

 Brief survey concerning the life of women so far: 

- previous experiences with depression and anxiety; 

- their attitudes towards menopause and ageing; 

- any negative events in life that may have caused stress; 

- the way to cope with problems; 

- how they feel about their personal worth.  

 Look for cognitive dysfunctions in your patients, such as:  

- over-generalisation; 

- minimisation of success; 

- personalisation of guilt. 

 

Side effects of menopause 

Seemingly, negative moods and anxiety states are more likely influenced by the side 

effects of menopause symptoms than the menopause status. Women experiencing the 

physiological effects of menopause (i.e., night sweat) report a significant influence on 

the quality of sleep; they are chronically fatigued and lethargic. Such persons with sleep 

disturbances, hot flashes, and night sweats report high schools in depressive and 

psychiatric evaluations.  

 

PRACTICAL MEASURES (side effects of menopause) 

 They assess the severity of menopause symptoms, and they identify the causal 

connection with mood disorders. 

 

Lifestyle issues 

Women who are actively and constantly involved in the practise of a sports activity, who 

do not smoke, and who drink alcohol in moderation feature a stable and positive 

psycho-behavioural dynamic. On the contrary, sedentary women report a decrease in 

general psycho-physical tone as approach menopause. 

 

PRACTICAL MEASURES (lifestyle) 

 Encouraging an active lifestyle behavior. 

 Enrolling in a systematic sports activity practice programme. 

 Requesting women to assess the negative health practices in their lives (e.g., 

smoking), and then finding ways to provide support for positive changes 

(counselling, therapy, or treatment). 
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Body image 

Whereas substantial research has been dedicated to the relationship between body 

dissatisfaction and depressive states among young women105,106, only a few studies, to 

our knowledge (Jackson et al., 2014) have examined directly this correlation among 

adult women, and there was no confusion between body dissatisfaction and ED (eating 

disorder). Furthermore, 405 African American and Caucasian women aged between 42 

and 52 participated in a transverse study assessing body image and depression107. 

Findings have indicated that women categorised as dissatisfied with their body were 

twice more prone to report clinically significant depressive symptoms compared to 

women reportedly satisfied with their body. 

A negative body image seems to represent an issue for a number of women 

approaching menopause or having already begun this period of their lives. many of 

these women display low self-esteem levels, and they face real challenges in keeping 

their lives under control.  

 

PRACTICAL MEASURES (body image) 

 Developing an optimistic outlook towards menopause transition and the 

assumption of hormonal senescence. 

 Supporting the relevance of health state and optimal body function level to the 

detriment of attention paid to a certain weight or various somatic parameters. 

 Encouraging the practising of systematic physical exercise is a measure of 

consolidating health, functional independence, and mental tone. 

 

Interpersonal relationships 

Relationships with the partner 

Regard weatherwomen are in a relationship with a partner or single, widowed, or 

divorced, they will experience menopause at a certain point. It is still unclear with the 

menopause is more likely influenced by the feelings and quality of a woman’s 

relationship with her partner or the hormonal transformations during the transition to 

menopause. Various studies show a connection between marital status and depressive 
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symptoms. A research study conducted 108  in 2009 has found that the outputs of 

transverse model for all ages suggest that women who are remarried, separated or 

divorced, widowed, never married, or those in cohabitation experience significantly 

more symptoms of depression then women who have been married only once. 

Moreover, in the case of all the groups researched (except for the group of women who 

never married), such psychological downsides worsen over time. 

 

Relationship with the children 

Menopause marks the end of a woman’s procreation years, and it often overlaps the 

moment when her own children leave the house. for some women who never had 

children, menopause is the sign that procreating is no longer possible, which may 

contribute to a state of depression. 

Among the studies carried out on women with children, authors have reported 

inconsistent findings in what concerns the impact of children leaving the house. some 

studies suggest the existence of an emotional and depressive impact on the women in 

question, while other studies have not found any significant effects of such situations 

(empty nest).  

In the first five years postmenopause, women are more dissatisfied with their 

relationships with the kids, and they want to change the degree of contact with them. 

during post menopause, around five years after, women reported more satisfaction in 

the relationship with their children109. Children seem to return to the nest after their 

departure, which may also have an impact on the life of menopausal women. Further 

research is necessary in this respect. 

Perhaps menopause shows women that they have a different role to play in the lives of 

their children. Following a certain period of adjustment and adding on new roles (i.e., 

grandparent), women may find themselves more satisfied with the relationship with their 

children. 

 

Relationship with friends/ social support 

Women who are depressed during menopause are more likely to be those with fewer 

female friends and lower social supports. Women integrated in various social circuits, 

with a proactive social life, have been found to welcome menopause without being very 

prone to depression. another particular aspect is represented by the fact that the lack of 

a confidant may be a predictive factor for psychiatric mobility during postmenopause. 
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PRACTICAL MEASURES (relationship) 

 Asking women about their past relationships, family environment, in status of 

their social relations. 

 Asking women what and how they feel about: 

- the partner (if they have one);  

- children (if applicable); 

- friends. 

 It is important to determine whether women about to change their marital status 

suffer or worry about potential issues related to their partner, which may generate 

an increased risk of depression. 

 

Sociocultural influences 

Role 

The role played by women as they transition to menopause may affect their 

psychological function level. To understand the importance of the entire menopausal 

experience for women, it would be ideal for specialists to spend time assessing the 

roles of women in their lives and how they feel about these roles. As for the impact of 

the role played by women experiencing premature menopause, we are still at this stage 

of gathering data for scientific background.  

 

PRACTICAL MEASURES (role) 

 Asking women about: 

- the roles played in their lives; 

- whether they are satisfied with those roles. 

 Encouraging them to seek new roles and to try something that they have always 

wanted: 

- enroll in a course teaching them various abilities that they want to acquire; 

- work as a volunteer; 

- accept challenges such as climbing a mountain, riding a bike, etc. 

 Assessing the social status of menopausal women. 

 Asking them about the cultural traditions and customs of the woman’s social and 

demographic environment, and about the ways they could influence her. 

 Their personal experience with menopause. 

 

 

 



60 

 

 

 

 

 

Social factors 

It has been concluded that the social class of a woman may influence the way she 

relates to a presumptive depressive mood. Women belonging to lower social classes 

are more prone to depressive moods and anxiety states that exceed those potentially 

caused by menopause. 

More than menopause, unemployment has also been shown to be a predictor of higher 

anxiety levels. Interestingly, education level is not considered an accurate predictor of 

negative moods110. 

 

Culture 

The influence of culture on the experience of menopause is a real fact. the problematic 

is far reaching, and it is important for us to get to know the effects of culture on the way 

of interpreting menopause, especially from the perspective of the state of mind. While 

women in some cultures may take over more appreciated roles after menopause (e.g, in 

developing countries), other cultures may underestimate the contribution to society 

brought by postmenopausal women. 

The attitudes of a certain culture concerning child rearing, for instance, affect a woman 

as her children leave the home, and she must no longer fulfil the role of mother. If 

society focuses on a woman’s caretaker role, she becomes unimportant and 

insignificant once children leave home. 
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The evolution of bone architecture deterioration level is a consequence of the person’s 

lifestyle. From infancy through all the other chronological stages of life, an active 

lifestyle and systematic exposure to a form of exercise contribute significantly to the 

early prevention of osteopenic and osteoporotic effects. 

The effectiveness of community-based public health programs in preventing 

osteoporosis is determined by the success of efforts for behavioural change and the 

support of optimal calcium intake. Studies111,112,113 show that this behavioural change is 

primarily aimed at engaging in a workout routine using their own body weight. It 

represents a huge premise in acquiring functional independence capacity, thus 

significantly contributing to performing household chores and creating sustainable social 

mobility for seniors.  

A lifestyle that involves114 not necessarily the intensity, but the frequency of participation 

in diurnal physical activities, at work or at home as well as in specialized activities in this 

respect, such as those of movement therapy, active leisure programs and the 

systematic sports practice, represent an essential prerequisite in the process of 

maintaining bone health. In this sense, it may be stated that physical activity intervenes 

through three basic components on influencing the behaviour of social actors (biological, 

psychological and social) and, obviously, three purposes: physical and harmonious 

body development, achieving psychophysical balance, and social integration of the 

individual. Thus, the scientifically organised motor activities have clear and achievable 

objectives and, by their practice, a support is created for the optimal development of the 

individual’s activity, at all ages. Many studies analysing the engagement of seniors in 

sports activities have highlighted psychological factors, such as motivation, willpower, 

self-regulation, body scheme, etc, but also sociocultural and demographic variables 

concerning age, gender, socioeconomic status, stereotypes or values.  

All the general aspects briefly featured above actually support a rather new concept, of 

high actuality – active ageing.  
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The concept of active ageing is not very old. It was brought to the spotlight due to the 

effects of modern civilization. Until 150-200 years ago, people were forced to have a 

dynamic rhythm of life. They travelled a lot on foot, engaged in various physical 

activities and even performed primary activities such as hunting, fishing or manual 

farming just to survive. The industrial revolution of the 19th century and especially the 

technological and informational progress of the 20th and 21st centuries have created 

new behavioural patterns of life and, consequently, new macrosocial diseases: 

sedentariness, overeating, and professional stress. This new context of life has begun 

to generate unprecedented patterns of behaviour in human history. To prevent, mitigate 

or even combat these phenomena, we enforced special and well-targeted approaches. 

These new approaches, in fact, refer to the old active motor behaviours. They make the 

society refocus on the importance of simple means of locomotion, reducing the 

permanent use of a surrogate for physical work. In fact, we witness a manifesto for 

regaining simple values of life.  

Although advanced research within medical sciences has consistently generated 

pharmaceutical solutions for the prevention and treatment of diseases, they have 

always failed to replace the multidirectional and profound effects of an active lifestyle 

due to exposure to physical exercise and voluntary dynamic activities. This led to a new 

axiom emerged from the dynamics of contemporary society:  

 
 

 

 

 

 

 

 

 

 

 

Because it is difficult to delimit this notion, we aim to interpret it from the specific 

perspective of our endeavour, provided by the relation featured below.     

     

 

Adding years to your life is not a guarantee of adding life to your years! 

This new axiom 
represents reliable 
evidence that the 
sustainability of our life 
is translated into the 
outline of a new 
concept  
 

[SIDEBAR TITLE] 

Quality of Life 
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Figure 20. Factor relation between osteoporosis and the quality of life 

  

Upon analysing the aging process from the perspective of the current view, we focus on 

the idea that the effect of slowing down aging is closely related to maintaining a certain 

robustness of the body. This notion entails a certain superior functional and motor 

capacity of the body, which has a strong causal connection with the constant exposure 

to the practice of a certain form of physical exercise. There is more good news: a 

number of research findings 115,116,117 do not suggest that aging is not automatically a 

cumulative and uninterrupted process of degradation. On the contrary, the studies 

above launch the idea of body adaptation, which may combat the theory of natural 

selection argued by evolutionary biologists118,119. Given that this decline stops or slows 

down, it may be stated that aging has entered a stage of adaptation which can be 

translated into a relative stabilization of physiological functionality and motor 

performances at a low level of degradation. A priori, we may state that there is no 

barrier, no firmly defined moment beyond which accelerated ageing, significant quality 

of life degradation and, finally, death can become uncontrollable realities. 

Osteoporosis is responsible for generating profound and diverse effects contributing 

(cumulatively or individually) to the deterioration of the quality of contemporary life, to a 

great extent.  
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Among the primary effects of osteoporosis, we mention:  
Aspects regarding the social activity of seniors: 

1. Lower self-esteem and the transfer of its effects on the others; 

2. Low socialisation, determining the emergence of psychological effects; 

3. Low contribution to the decisions of the society, from the perspective of seniors’ 

experience. 

 

Influence of osteoporosis on the psyche: 

 Depression – lower physical activity levels may lead to the loss of independence 

and to isolation; 

 Anxiety – loss of mobility, strength, to which we add the fear of fractures 

(entailing higher injury risks); 

 Emotional dependence – the fragile mental state may limit the capacity of 

managing the health issues and it may lead to projecting the responsibility onto 

other persons. 

 
Aspects regarding physical functionality: 

 Increased fracture risk; 

 Decreased physical capacities and effectiveness in daily living activities; 

 Lowered muscle strength and gripping capacity (for support objects, for instance); 

 Lower physical independence level; 

 Reflective pain with higher intensity; 

 Back or neck pain; 

 Decrease in height.  

 
Upon summarising the analysis featured above, we have found a positive correlation 

between physical exercise and active lifestyle as ways to achieve a higher quality of life 

and combat the effects of osteoporosis. This relationship is complex and multidirectional. 

An exhaustive analysis is difficult and relatively useless from the perspective of the 

accelerated dynamics of all variables considered.  

 

A valid systematization at this point on the positive connections between physical 

exercise and the positive finalities in the process of osteoporosis prophylaxis includes 

the following benefits.  
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 harmonious physical development;  

 maintenance and improvement of the cardiac and respiratory function;  

 optimisation of the activity of internal organs and apparatus of the body; 

  stimulating bone regeneration; 

  controlling weight and body composition;  

 prophylaxis of obesity;   

 functional recovery and postural correction;  

 increase in muscular tonicity indicators and strengthening of joints and ligaments;  

 development of conditional skills (strength, speed, endurance), coordination ability 

(spatiotemporal orientation ability, balance ability, ability to combine and join 

movements), joint mobility and muscle suppleness, as well as the development of 

mental skills;  

 forming a general motor base for practicing a wide range of fitness and leisure 

sports activities;  

 acquiring specific skills and abilities per sports branches, disciplines and trials; 

 empowering the subjects with a volume of practical and physical skills necessary 

to successfully participate in various daily living and professional activities;  

 acquiring a high working potential and resistance to modern stressors.  

 

 

 
 the possibility of adapting rapidly to various conditions of professional and 

household work;  

 broadening the horizon of accessing leisure activities;  

 ergonomic autonomy and social mobility.  

 

 

 
 improving specialised (motor) memory and focusing on a specific task;  

 developing the attention and understanding of the cognitive contents conveyed;  

 developing the motor intelligence;  

Physical benefits 

Utilitarian benefits 

Psychodinamic benefits 
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 developing layers of thinking such as anticipation, analysis-decision, adaptation, 

rapidity, intuition;  

 regulating the emotional dynamic through repeated exposure to various sports 

contexts;  

 balancing behavioural dynamics, attitudinal self-regulation in relation to various 

conflicting or difficult situations and improving self-confidence in one’s resources;  

 stimulating the interest of individuals for the systematic practice of physical 

exercise and the acquisition of the capacity to practice it independently;  

 broadening the horizon of knowledge, by acquiring a system of values and 

standards necessary for the practice of physical exercises; 

  creating sustainable motivation to practice physical exercises (means of fitness for 

health); 

 forming a positive moral behaviour (altruism, fair-play, camaraderie, friendship).  

 
The human body is an extremely complex machine, with many aspects still unknown or 

partially known. Getting an insight into the complex mechanisms of osteoporosis will 

help us make the best decisions to combat the negative effects represented by the 

profound implications on health promoting, the quality of life, the sociodynamic, psycho-

behavioural, and relational aspects. A proactive and responsible behaviour represents 

the premise of healthy ageing and an accomplished life. 
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Start position: Lying on your back, legs bent, shoulders apart and resting the entire sole on 
the floor; hands touching the floor to stabilize the body 
Description: Slowly rise the pelvis through foot impetus in the floor  
Avoid 
- Rising the pelvis too high 
- Swinging and uncontrolled execution  
- Too rigid handstand (arms only help to stabilise the body) 
Dosing 
Beginner 
8-10 rep * 2-3 series 
Intermediate 
10-12 rep * 3-4 series 
Advanced 
12-16 rep * 3-4 series 70% 
Versions 

1. Outstretching a leg while raising the pelvis  
2. Fixing a band around the pelvis: raising the pelvis and working against the resistance 

of the elastic band  
Operational methodical indications 
- Keep the legs parallel throughout the execution 
- Focus your attention and control on impetus of the feet in the floor and activating the 

gluteus 

 

EXERCISES PORTFOLIO 

The following exercises can be a good starting point to prevent menopause side effect 
and osteoporosis. 
 

WEIGHT BEARING EXERCISES 
 
PELVIC RAISES 

Start Position                                                      Movement  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

ANNEX 
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Start position: Sitting on your knees, hands leaning against a higher surface (bench, fitness 
box, chair); outstretch the arms (the distance to be established by the trainer) 
Description: Slowly bend the arms until the chest slightly touches the support surface, return 
to the s.p.  
Avoid 
- bending the arms suddenly 
- hitting the chest against the edge of the surface 
- swinging the pelvis 
Dosing 
Beginner 
6-8 rep * 2-3 series 
Intermediate 
8-10 rep * 3-4 series 
Advanced 
12-14 rep * 3-4 series 
Versions 

1. S.p .is with legs stretched and sole leaning against the floor: the arm movement is 
the same 

2. S.p. in the four-legged position: the arm movement is the same 
Operational methodical indications 
- Stretch the arms slowly, with controlled movements, focusing on controlling the movement 

throughout the positive and negative trajectory  
- Use medicine balls or discs for more safety in execution by stabilising the upper shoulder 

and the upper control of movement dynamic 

 

MODIFIED PUSH-UP 

 
Start Position                                                    Movement 
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Start position: Standing, feet apart, arms bent, touching in front of the chest (holding dumbbells) 
Description: Bend the knees and return to the s.p. This exercise engages the anterior and 
posterior thigh muscles, the calf muscles and the glutei. 
Avoid 
- Lifting the soles off the floor 
- The knee projection should not exceed the tiptoes 
Dosing 
Beginner 
8 repetitions 
Intermediate 

 2 x 8 repetitions 
Advanced 
3 x 8 repetitions 
Versions 

1. Squat with an elastic band on the thighs  
2. Squat holding the ends of a stick with both hands 

Methodical indications 
- The knee projection should not exceed the tiptoes  
- Evenly distribute the weight on each leg and keep the back straight 

 

SQUAT 
 
 
 
 
 
 
 
 
 
 
 
 
 

Start position                                                 Movement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Option 1 
   
                                                                            
 
 
 

Start position               Movement 
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Start position: On your knees, in handstand 
Description: Stretch a leg back and swing it while stretching the opposite arm. The exercise 
engages the posterior thigh muscles, the glutei and the abdominal muscles. 
Avoid 
- Torso extension at lumbar level 
- Uneven weight distribution 
- Head extension 
Dosing 
Beginner: 6 repetitions / leg 
Intermediate: 8 repetitions / leg 
Advanced: 10 repetitions / leg 
Versions 

1. You can bend the active leg while swinging 
2. Leg swing with a band at the knee level  
3. The exercise can be executed with a weight on the arm or leg 

Methodical indications 
- Keep the back straight (no lumbar extension) 
- Keep the arm and leg parallel with the floor 

FOUR-LEGGED LEG SWING 
 

Start Position                                               Movement 
 

 
 
 
 
 
 
 

 
 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
Option 1 
 

Start position                              Movement 
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Start position: Lie on your back, legs bent and feet on the floor, hands crossed on the nape. 
Description: raise the shoulders and lift the legs at the same time, activating the abdominal 
muscles 
Avoid  

- Raising the shoulder before the legs or the legs before the shoulders. 

- Getting the elbows closer together. 

Dosing 
Beginners 
6 repetitions  
Intermediate 

8 – 10 repetitions  
Advanced 
12 repetitions 
Versions 

1. Crunch holding dumbbells 
2. Crunch holding each end of a stick 
3. Crunch with arms crossed over the chest 

Methodical indications 
- Do not take your chin towards the chest 

- Do not get the elbows closer together 

- Raise the shoulders and lift the legs at the same time, not alternatively 

 

CRUNCH 
                              

Start Position                                                 Movement 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Option 1 
 
    
 
 

Start position                               Movement 
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Start position: Lying on your back, legs bent, shoulders apart and resting the entire sole on 
the floor; arms half bent, forearms upwards; hold the dumbbells 
Description: Slowly raise de dumbbells and get them closer at chest level; return to the s.p. 
and sightly touch the floor with the elbows. 
Avoid 
- working on a bench supporting only the back and allowing the elbows to lower below the 

horizontal place in the s.p.  
- working with heavy weights that are hard to control 
Dosing 
Beginner 
6-8 rep * 2-3 series 50% 1RM 
Intermediate 
8-10 rep * 2-4 series 60-65% 1RM 
Advanced 
10-12 rep * 3-4 series 70% 1RM 
Versions 

1. Instead of a dumbbell, you can use a medicine ball (variable weight) or a weighted 
disc 

Operational methodical indications 
- Stretch the arms slowly, with controlled movements, focusing on controlling the movement 

throughout the positive and negative trajectory  
- Use medicine balls or discs for more safety in execution by stabilising the upper shoulder 

and the upper control of movement dynamic 
 

WEIGHT-BEARING EXERCISES WITH PORTABLE OBJECTS 
 

DUMBBELL RAISES FROM LYING ON THE BACK 
 

Start Position                                                         Movement 
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Start position: Standing, arms to the sides, holding the dumbbells 
Description: forward lunge with knee bend; simultaneously bend the arms holding the 
dumbbells. 
Avoid 
- Lunging forwards in the initial phases or if the person fails to control the dynamic balance  

- Executing a too long of a lunge 
- Extending the elbows away from the torso 
Dosing 
Beginner 
6-8 rep * 2-3 series 50% 1RM 
Intermediate 
8-10 rep * 2-4 series 60-65% 1RM 
Advanced 
10-12 rep * 3-4 series 70% 1RM 
Versions 

1. Bend the arms holding the dumbbells towards the end of lunging 
2. Bend the arms holding the dumbbells upon returning to the s.p. 

Operational methodical indications 
- For the safe dynamic control of the body, the thigh of leg executing the back lunge must be 

vertical upon total flexion (when the knee slightly touches the floor) 

 

ARM BEND AND LUNGE (WITH DUMBBELLS) 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Start Position                                     Movement 
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Start position: sitting on a chair (fitness box, bench), legs bent at 90° and heels on the floor, 
arms with dumbbells to the sides 
Description: lifting the arms to the sides to the horizontal 
Avoid 
- Raising the arms above shoulder level 
- Curving the lumbar spine while lifting the weights 
- Bending the legs at an angle below or above 90° 
- Touching the hips with the dumbbells while returning to the s.p. 
Dosing 
Beginner 
6-8 rep * 2-3 series 50% 1RM 
Intermediate 
8-10 rep * 2-4 series 60-65% 1RM 
Advanced 
10-12 rep * 3-4 series 70% 1RM 
Versions 

1. The same exercise performed standing 
2. The same exercise performed sitting, leaning against a chair/a wall 

Operational methodical indications 
- Keep the arms slightly bent from the elbows 
- Avoid swinging as you start lifting the arms 

 

SITTING DUMBBELL RAISES TO THE SIDES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Start Position                                           Movement 
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Start position: Standing diagonally behind the stepper, hands on the hips 
Description: step forward with the left leg on the stepper and lift the right leg up and forward. 
The exercise works the leg and postural muscles. 
Avoid 
- Rounding the back 
- Twisting the coxofemoral joint of the active leg 
- Bending the head forward 
Dosing 
Beginner 
8 repetitions / leg 
Intermediate 
12 repetitions / leg 
Advanced 
16 repetitions / leg  
Versions 

1. Knee-up taking the arms up and forward 
2. Knee-up with ankle weights 
3. Knee-up without getting the support leg off the stepper 

Methodical indications 
- Keep the active leg on the right direction  
- Keep the back straight 
- Do not bend the head forward  

KNEE-UP            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Start position          Intermediate position          Movement 
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Start position: Standing on the stepper (transverse position), arms down in front of the body, 
holding weights 
Description: Side step with the left leg / right leg on the floor while bending the arms, hands 
to the chest. The exercise works the leg, glutei and arms muscles.  
Avoid 
- The knee projection should not exceed the tiptoes  
- Rounding the back 
- Twisting the coxofemoral joint of the active leg 
- Bending the head forward 
Dosing 
8 repetitions / leg 
Intermediate 
10 repetitions / leg 
Advanced 
12 repetitions / leg  
Versions 

1. Side lunge without weights 
2. Side lunge with ankle weights 

Methodical indications 
- Keep the active leg on the right direction  
- Keep the back straight 
- Do not bend the head forward  
- Keep the knee projection perpendicular to the floor 

SIDE LUNGE 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 

Start Position                          Movement 
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Start position: Standing on the stepper (longitudinally), arms down, holding two weights 
Description: Back step with the left leg / right leg on the floor while bending the arms, hands 
to the chest. The exercise works the leg, glutei and arms muscles.  
Avoid 
- The knee projection should not exceed the tiptoes  
- Rounding the back 
- Twisting the coxofemoral joint of the active leg 
- Bending the head forward 
Dosing 
8 repetitions / leg 
Intermediate 
10 repetitions / leg 
Advanced 
12 repetitions / leg  
Versions 

1. Forward lunge without weights 
2. Forward lunge with ankle weights 

Methodical indications 
- Keep the active leg on the right direction  
- Keep the back straight 
- Do not bend the head forward  
- Keep the knee projection perpendicular to the floor 

BACKWARD LUNGE 
 

             
 
 
 
 
 
 
 
 
 
 
 
 

Start Position                                                     Movement 
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Start position: lying faceup 
Description: taking a bent leg to the chest (holding the leg with both hands on the knee), 
keep the other leg stretched, at 20-30° from the floor. The exercise works the lower limb and 
abdominal muscles.  
Avoid  
- Twisting the coxofemoral joint of the active leg 
- Raising the pelvis off the floor 
Dosing 
Beginner 
 20 seconds / leg  
Intermediate 
30 seconds / leg 
Advanced 
40 seconds / leg 
Versions 

1. The free leg (stretched) may be rested on the floor or up various degrees from the 
floor  

2. The free leg can be bent, sole on the floor  
3. The leg to the chest may be stretched and held with both hands  

Methodical indications  
- Keep the raised leg on the right direction, without twisting the hip joint 
- Do not extend the torso or keep it tightly on the floor, but in a neutral position 
- Do not lift the head off the floor 
 

KNEE RAISES FROM LYING FACEUP 
 

Start Position                                                     Final Position 
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Start position: Sitting, legs together 
Description: from the s.p., take the knees to the sides, with the legs bent and the soles 
touching each other; take the knees as close to the floor as you can, and gently push the 
knees towards the floor with your hands. The exercise works the coxofemoral flexibility and it 
engages the thigh adductors and the pectineus muscle.  
Avoid  
- Rounding the back 
- Bending the head forward 
- Lowering a knee more than the other 
Dosing 
Beginner 

 20 seconds / leg  
Intermediate 
30 seconds / leg 
Advanced 
40 seconds / leg 
Versions 

1. You can execute the same exercise with hands on the floor, on the back 
2. You can execute the same exercise grabbing your ankles 

Methodical indications  
- Keep the raised leg on the right direction, without twisting the hip joint 
- Do not extend the torso or keep it tightly on the floor, but in a neutral position 
- Do not lift the head off the floor 
 

TURKISH POSITION 

Start Position                                                     Final Position 
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Start position: Lying faceup, legs bent and soles on the floor, arms to the sides 
Description: slowly stretch a leg and grab the ankle (or knee) and gently pull towards the 
torso. The exercise works the posterior thigh, calf and glutei muscles. 
Avoid  
- Bending the raised leg 
- Lifting the pelvis off the floor 
- Bending the head forward 
- Twisting the coxofemoral joint 
Dosing 
Beginner 
 20 seconds / leg  
Intermediate 
30 seconds / leg 
Advanced 
40 seconds / leg 
Versions 

1. You can execute the exercise with the free leg stretched  
2. You can support the raised leg with a band or a rope 
3. You can maintain the position of the raised leg without grabbing it  

Methodical indications 
- Keep the raised leg on the right direction 
- Do not raise the pelvis off the floor 
- Keep your head on the floor 

LYING FACEUP, STRETCH A LEG AND GRAB IT BY THE ANKLE 

 
Start Position                                                     Final Position 
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Start position: lie on the back, one leg bent and the other stretched and fixed at the ankle 
using an elastic band  
Description: bend the legs while taking the knee to the chest  
Avoid 
- the violent/sudden or too rapid execution of the movement 
- curving the lumbar spine while bending the knee  
Dosing 
Beginner 
8-10 rep * 2-3 series (band with minimum resistance) 
Intermediate 

8-10 rep * 2-4 series (band with medium resistance) 
Advanced 
10-12 rep * 3-4 series (band with high resistance) 
Versions 

1. Standing, band fixed at ankle level: lifting a knee to the chest 
2. The same s.p.: lifting the outstretched leg  
3. Lying on the back, band fixed at ankle level for both legs: bending the knees 

alternatively 
Operational methodical indications 
- Avoid swinging, as the movement is initiated by the deep hip muscles (the iliopsoas) 
- For exercises from standing position, it is recommended to perform the movement without 

a band in the initiation stage 

EXERCISES WITH RESISTANCE BANDS 
 

EXERCISE FOR THE HIP FLEXORS 
 
 
 
 
 
 
 
 
 

 
Start Position                                             Movement 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Option 1 
 
 
 
 

             Start position                                   Movement 
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Start position: sitting on a bench, band fixed around the legs, right above the knees; legs 
together  
Description: extend the legs laterally 
Avoid 
- leaning to the back 
- asymmetrically extending the legs 
- using bands with too high of a resistance for the body’s exercise capacity, which leads to a 

wrong or inadequate execution  
Dosing 
Beginner 
8-10 rep * 2-3 series (band with minimum resistance) 
Intermediate 
8-10 rep * 2-4 series (band with medium resistance) 
Advanced 
10-12 rep * 3-4 series (band with high resistance) 
Versions 

1. Standing, a hand on the stick, the band around the ankles: lifting a leg laterally 
Operational methodical indications 

- Engage the torso muscles to maintain general stability 
- Return to the s.p. is active: the segment involved in the movement executes an eccentric 

contraction  

EXERCISES FOR THE ABDUCTORS 
 
 
 
 

 
 
 
 
 
 
 
 

Start Position                                           Movement 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

 
 
 
Option 1 

 
 
 
 

 
 

Start position   Movement 
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Start position: Standing, leg slightly apart; an elastic band fixed at the ankle inner level (the 
leg facing the fixing point) 
Description: Cross the active leg by passing in front of the support leg  
Avoid 
- bending the body to the side for a seeming overcompensation 
- swinging during the movement 
- relaxing the muscles when returning to the s.p. 
Dosing 
Beginners 

8-10 rep * 2-3 series (band with minimum resistance) 
Intermediate 
8-10 rep * 2-4 series (band with medium resistance) 
Advanced 
1-12 ep * 3-4 series (band with high resistance) 
Versions 

1. Sitting, legs hip-width apart, the band fixed at knee level: getting the active leg close  
Operational methodical indications 
- Keep the leg neutral (avoid internal or external rotation) 

- Keep the movement active and controlled when returning to the s.p. (eccentric contraction) 

EXERCISES FOR ADDUCTORS 
 
 
 
 
 
 
 

 
 
 
 
 
 

Start Position                                           Movement 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Option 1                                                                         
                                                                 

Start position                   Movement 
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Start position: Stand facing each other, left arm on the partner’s shoulder, right hand on the 
hip 
Description: lift the bent right leg, toes at knee level. The exercise targets static balance and it 
engages the postural muscles.  
Avoid  
- Rounding the back 
- Bending the head forward 
- Bending the support leg 
Dosing 
Beginner: 30 seconds / leg 
Intermediate: 40 seconds / leg 
Advanced: 50 seconds / leg  
Versions 

1. Back to back in standing position, arms down, hands grabbed: Raise the left (right) leg 
bent at the chest while simultaneously bringing the arms to the side. The exercise 
involves the hip flexors, leg muscles and postural muscle 

Methodical indications 
- Keep the back straight 
- Do not bend the head 
- Keep the support leg straight 

EXERCISES IN PAIRS 
 
HIP FLEXOR 
 
 
 
 
 
 
 
 
 

 
 
 

Start Position                                           Movement 
 
 
 
 
 

 
 
 
 
 
 
 
 
                                
 
                        
 
 
 
 
 

Option 1 
                                                                                                           

                                                                                                                                                                             
 
 
Start position              Movement 
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4.3. Balance exercises (with partner) 

Start position: Stand face to face, grab each other’s forearms 
Description: bend the knees and return to the s.p. The exercise works the arm, leg, and glutei 
muscles. 
Avoid 
- Lifting the soles off the floor 
- The knee projection should not exceed the tiptoes 
- Bending the arms 
Dosing 
- Beginner: 8 repetitions 
- Intermediate: 12 repetitions  
- Advanced: 15 repetitions 
Versions 

1. Squat with an elastic band at thigh level  
Methodical indications 
- The knee projection should not exceed the tiptoes 
- Evenly distribute the weight on each leg and keep the back straight 
- Keep the arms straight 

SQUAT WITH PARTNER  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Start Position                                           Movement 
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Start position: Stand legs apart on the balance plate, lean against the cane. For safety 
reasons, the partner supports the executioner. 
Description: Maintain the position. The exercise works the leg and postural muscles.  
Avoid  
- Rounding the back 
- Bending the head forward 
Dosing 
Beginner 
3 x 10 seconds  
Intermediate 
3 x 20 seconds 
Advanced 
3 x 30 seconds 
Versions 

1. Execute the exercise only with the partner’s help, without stick support. 

Methodical indications 

- Keep the back straight 

- Do not bend the head forward 

 

BALANCE EXERCISE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                    
Start Position 
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Start position: standing, shoulder-width apart, facing the fixing devices of the machine; body 
bent towards the back, hands on the handlebars, arms stretched  
Description: Arm traction by passing the body in the vertical position  
Avoid 
- Stretching the legs too much to the front, to avoid over-exerting the arms, thus making the 

execution very difficult, even impossible 
Dosing 
Beginner 

8-10 rep * 2-3 series (body weight only) 
Intermediate 
12-15 rep * 2-3 series (body weight only) 
8-12 rep * 2-3 series (with an additional weight belt) (60-65% 1RM)  
Advanced 
12-15 rep * 2-3 series (with an additional weight belt) (70% 1RM)  
Operational methodical indications 
- Avoid stretching the arms suddenly at the end of the negative phase (when returning to the 

s.p.) 
- We recommend to work with the legs stretched and fixed only if there is no pain in the 

lumbar area 
- In the traction phase, move the elbows close to the body 

SUSPENSION CABLES EXERCISES 
 
ARM PULL 

 
Start Position                                                     Movement 
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Start position: on all fours, in handstand and feet at ankle level, strapped to the machine 
Description: extending the legs to the back and get into a plank with handstand  
Avoid 
- opening the angle between arms and torso (the arms should be on the vertical at all times) 
- lack of pelvis control (arching the lumbar spine and dropping the pelvis) 
Dosing 
Beginner 
6-8 rep * 2-3 series 
Intermediate 
8-12 rep * 2-3 series  
Advanced 
12-16 rep * 3-4 series 
Versions 

1. Executing the movement with forearm stand; it is easier and it provides more comfort 
to persons prone to osteoporotic fractures 

2. Keeping legs shoulder-width apart while extending the knees. 
Operational methodical indications 
- The pelvic belt muscles are activated to maintain the body in a neutral position  
- Execute the exercise slowly, to avoid losing handstand balance  
- Avoid swinging the legs strapped to the machine 

SUSPENSION CABLES SQUAT 
 

 
 
 
 
 
 
 
 
 
 
 

Start Position                                                     Movement 
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Start position: sitting on a gym ball, legs together, hands leaning on the gym ball 
Description: extend legs alternatively, tiptoe in dorsal flexion. The exercise works the anterior 
thigh muscles. 
Avoid  
- Bending the torso to the front or back 
- Bending the head forward 
- Extending the leg too rapidly 
Dosing 
Beginner 
8 repetitions / leg * 2-3 series 
Intermediate 
10 repetitions / leg * 2-3 series using an ankle cuff weight (50-60%1RM) 
Advanced 
12 repetitions / leg * 2-3 series using an ankle cuff weight (65-70%1RM) 
Versions 

1. Extending the leg from sitting on the gym ball, arms to the sides 
2. Extending the leg from sitting on the gym ball, arms to the sides, holding dumbbells 
3. Extending the leg from sitting on the gym ball with ankle weights 

Methodical indications 
- Keep the back straight throughout the exercise 
- Keep the core muscles engaged 
- Keep the free foot on the floor 
 

 

PILATES EXERCISES 
 

LEG EXTENSION ON THE GYM BALL 
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Start position: lying faceup, legs leaning on the gym ball at the level of the posterior calves 
Description: lift the pelvis and return to the s.p.  the exercise engages the posterior muscles 
of the lower limbs and the pelvic muscles. 
Avoid  
- Extending the lumbar spine 
- Bending the knees 
- Do not spread the legs apart 
Dosing 
Beginner 
6 repetitions 
Intermediate 
8 repetitions  
Advanced 
10 repetitions  
Versions 

1. Lifting the pelvis, legs bent and resting on the gym ball 
2. Lifting the pelvis, maintain for 4 tempos/seconds and return to the s.p.  
3. Lifting the pelvis while lifting a leg  

Methodical indications 
- Stretch the legs on the gym ball and keep them engaged 
- Keep the head on the floor 
- Keep the arms to the sides of the body 

PELVIC RAISE 

Start Position                                                     Movement 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Option 1 
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Start position: Lying flat on the gym ball at the pelvic level, with handstand; legs together and 
stretched on the floor  
Description:  Swing the legs alternatively. The exercise works the posterior lower limb 
muscles and the glutei. 
Avoid 

- Twisting the coxofemoral joint of the active leg 

- Flexing the legs 
- Lifting the pelvis off the gym ball  
Dosing 
Beginner 
6 repetitions 
Intermediate 
8 repetitions  
Advanced 
10 repetitions  
Versions 

1. Swing the leg flexed to the back 
2. Lifting both legs off the floor 
3. Lifting both flexed legs off the floor  

Methodical indications 

- Keep the arms stretched and engaged 

- Do not lift the support leg off the floor  
- Do not bend the head forwards or backward, but keep it in line with the spine 
 

LEG SWING 

Start Position                                                     Movement 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 

 
 
 
 
 



103 

 

 

 

 

 

Start position: lying flat, with forearm stand, torso in extension 
Description: slowly lift the torso, with forearm stand. The exercise trains mobility and 
strengthens the posterior spine; it engages and stretches the chest, shoulders and abdominal 
muscles. 
Avoid  
- Bending the head forward 
- Spreading the legs apart 
- Liftig the shoulders 
Dosing 
Beginner 
 20 seconds  
Intermediate 
30 seconds  
Advanced 
40 seconds  
Versions 

1. Torso extension with forearm stand and a leg bent 
2. Torso extension with handstand  

Methodical indications 
- Press the shoulders as much as you can down and to the back 
- Keep the upper torso raised 
- Keep the chest tall 
 

YOGA EXERCISES 
 

SPHINX POSE 
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 Start position: lying faceup, legs apart and bent, soles on the floor, pelvis raised to the max, 
arms to the sides. 
Description: slowly raise the pelvis. The exercise engages the pelvis and lower limb muscles. 
Avoid  
- Extending the spine 
- Bending the head forward and taking the chin to the chest  
- Twisting the tiptoes inward or outward  
Dosing 
Beginner 
 20 seconds  
Intermediate 
30 seconds  
Advanced 
40 seconds  
Versions 

1. Bridge pose with legs together 

2. Bridge pose with legs together and soles lifted off the floor 

3. Bridge pose with a band above the knees  

Methodical indications 
- Keep the tiptoes in line with the knees 

- Don’t take the chin to the chest  

- Stretch the arms and keep them on the floor and engaged 

 

BRIDGE POSE 
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Start position: one-leg stand; the sole of the other leg on the thigh of the support leg (side 
knee), arms overhead, palms touching. 
Description: Maintain position. The exercise engages the postural muscles. 
Avoid  
- Bending the torso forward 

- Bending the support leg 

- Taking the knee forward 
Dosing 
Beginner 
 20 seconds  
Intermediate 
30 seconds  
Advanced 
40 seconds  
Versions 

1. Tree pose with arms bent, hands over the chest, palms touching 

2. Tree pose while raising on the tiptoes of the support leg  

Methodical indications 
- Keep the back straight 
- Keep the abdominal muscles engaged 
- Keep the knee of the bent leg to the side 
- Keep the support leg stretched 
 

TREE POSE 
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Start position: forward lunge, arms stretched overhead 
Description: maintain position. The exercise engages the lower limb, glutei and abdominal 
muscles.  
Avoid 

- Arm extension 

- Outward twisting of the rear leg coxofemoral joint 

- Bending the rear leg 
Dosing 
Beginner 
 10 seconds  
Intermediate 
20 seconds  
Advanced 
30 seconds  
Versions 

1. Warrior pose 1 with the rear leg on tiptoes 

2. Warrior pose 1 with torso bending and arms stretching (keep the arms, torso and 

rear leg in the same line) 

3. Warrior pose 1 with an arm up (the arm on the side of the bent leg), the other one 

leaning on the rear leg  

Methodical indications 

- Don’t bend the head to the back 

- Do not extend the arms 

- Keep the core engaged 
- The knee should not exceed the tiptoe line 
 

WARRIOR POSE 1 
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Start position: forward lunge, turn the torso 90º leftward; keep the shoulders, hips, and legs 
in the same plane 
Description: take the arms to the sides, turn the head to the right (if you lunge on the right 
leg) and maintain position. The exercise engages the lower limb, glutei and abdominal 
muscles. 
Avoid  
- Bending the torso forward 
The knee should not exceed the tiptoe line 
Dosing 
Beginner 
1 seconds  
Intermediate 
20 seconds  
Advanced 
30 seconds  
Versions 

1. Warrior 2 pose with the hand leaning against the wall 
2. Warrior 2 pose with the back leaning against the wall 

Methodical indications 

- Don’t bend the head to the back 

- Do not extend the arms 

- Keep the core engaged 
- The knee should not exceed the tiptoe line 

 

WARRIOR POSE 2 
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Start position: Standing  
Description: lifting a leg bent forward while supporting it at the level of the support leg knee. 
While lifting the leg, take the arms up to the sides and maintain position. The exercise 
engages the lower limb and postural muscles. 
Avoid 
- Bending the support leg  
- Rounding the back 
- Bending the head forward 
Dosing 
Beginner 
3 x 10 seconds / leg 
Intermediate 
3 x 20 seconds / leg 
Advanced 
3 x 30 seconds / leg 
Versions 

1. You can perform the exercise leaning against a wall or wall mounted bar 
2. Standing on the tiptoes of the support leg leaning against a wall or wall mounted bar 

Methodical indications 
- Keep the back straight 
- Don’t bend the head forward 
- Keep the support leg stretched 

BALANCE EXERCISES 
 

SINGLE LEG STANDING 
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Start position: Standing  
Description: lifting the leg bent to the back and grab the tiptoe with the arm on the same side. 
While lifting the leg, lift the arm opposite to the active leg overhead and maintain position. The 
exercise engages the lower limb and postural muscles. 
Avoid 
- Bending the support leg  
- Rounding the back 
- Bending the head forward 
Dosing 
Beginner 
3 x 10 seconds / leg 
Intermediate 
3 x 20 seconds / leg 
Advanced 
3 x 30 seconds / leg 
Versions 

1. You can perform the exercise leaning against a wall or wall mounted bar 
2. Standing on the tiptoes of the support leg leaning against a wall or wall mounted bar 

Methodical indications 
- Keep the back straight 
- Don’t bend the head forward 
- Keep the support leg stretched 
 

FLAMINGO EXERCISE 
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