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Abstract 

Background  Musculoskeletal disorders are common problems that affect the elderly. They severely restrict mobility 
and dexterity, resulting in early retirement from work, lower levels of well-being, and reduced ability to participate 
in society. With the increase in life expectancy, the older populations are dreaming of active, painless, and independ-
ent lives in the face of functional limitations that are the result of various comorbidities with age progression.

Main text  The aim of the study is to highlight aging changes in the musculoskeletal system, risk factors that may 
have a negative impact on musculoskeletal, as well as strategies to optimize musculoskeletal health in the elderly. 
A narrative review was conducted through a series of literature searches in the database MEDLINE/PubMed focusing 
on musculoskeletal health. The search terms used were “muscle building,” “bone building,” “osteoporosis,” “osteopenia,” 
“sarcopenia,” “osteosarcopenia,” “fractures,” “falls,” “functional ability,” “nutrition,” “diet,” “obesity,” “comorbidity,” and “medica-
tion.” Data extraction was carried out by the investigators using a standardized data collection form with subsequent 
discussion among the authors. Peer-reviewed observational controlled and non-controlled studies (case–control 
and cohort studies) were selected. The data collected in the selected articles were all related to musculoskeletal 
health.

Conclusion  Many of the changes in the musculoskeletal system result more from disuse than from simple aging. 
Less than 10% of the Egyptian population participate in regular exercise, and the most sedentary group is older 
than 50 years of age. Long-term regular exercises may reduce the loss of bone and muscle mass and prevent age-
associated increases in body fat.

Keywords  Bone, Muscles, Osteoporosis, Bone builder, Muscle builder, Egyptian Food Bank, Egyptian Academy of 
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Background
Throughout the people’s life course, healthy bones, 
joints, and muscles are the best components of the 
human body capable of keeping the person’s func-
tional abilities at their optimum level. Over the past 
decade, there has been a significant change in the per-
ception of aging at the scientific and social levels [1]. 
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People increasingly started to look forward to living 
active, pain-free, and independent lives in their older 
years. For some people, this may involve continuing 
to work, whereas for the majority, this entails enjoying 
an active retirement, without feeling afraid of pain and 
falls. Consequently, there has been an adjustment to 
the retirement concept and a change in the traditional 
description of retirement as “more sitting and less 
moving.” Living longer has several benefits to both the 
economy and society which incorporates a wide range 
of financial, social, and cultural aspects. This is based 
on the skills, knowledge, and experience of the older 
adults which can reflect positively on their own psy-
chology and benefit the broader population. Therefore, 
there is a high chance to employ this raised longevity as 
a resource.

Healthy aging was identified by the World Health 
Organization (WHO) in their update on the Decade of 
Healthy Ageing (2020–2030) as “the process of devel-
oping and maintaining the functional ability that ena-
bles wellbeing in older age” [2]. This concept is open 
for each person anywhere in the world. “Being free of 
disease or infirmity is not a requirement for healthy 
aging, as many older adults have one or more health 
conditions that, when well controlled, have little influ-
ence on their wellbeing” [3]. This coincided with the 
calls for transforming the impression about musculo-
skeletal conditions and how they are managed. In the 
meantime, it paved the way for the new concept of 
early diagnosis and management to replace the policy 
of treating older adults when they are at their most 
severe stages. Therefore, prevention, early detection, 
and management can enable people to live in good 
health and remain independent and connected to one’s 
community.

Though musculoskeletal conditions can affect peo-
ple across the life course, their incidence gets higher 
among older adults [4]. There are multiple risk factors 
that can intensify people’s susceptibility to musculoskel-
etal disorders. These include getting obese or overweight, 
physical inactivity, nutritional deficiency particularly in 
vitamin D or calcium, smoking, comorbidities, medica-
tions, and genetic predisposition. Fractures, which are 
often a consequence of a fall, are one of the major mus-
culoskeletal problems reported in the older population. 
Unfortunately, there is a low level of awareness of the link 
between healthy lifestyles and musculoskeletal health. 
This represents a gap in the people education as well as 
the management strategies adopted by health care pro-
fessionals. There is also a real need to challenge the mis-
conceptions that nothing can be done about getting older. 
This review aims to highlight the value of prioritizing 

musculoskeletal health and approaches to build bones as 
well as muscles particularly in older adults.

Main text
Method: search strategy
A narrative review was conducted through a series of 
literature searches in the database MEDLINE/PubMed 
for English language articles focusing on musculoskel-
etal health. The search strategy included a combination 
of medical subject headings and keywords. The search 
terms used were “muscle building,” “bone building,” 
“osteoporosis,” “osteopenia,” “sarcopenia”, “osteosarco-
penia,” “fractures,” “falls,” “functional ability,” “nutrition,” 
“diet,” “obesity,” “comorbidity,” and “medication.” Sources 
published within the last 7 years were given preference. 
The investigators extracted data using a standardized 
data collection form, followed by a discussion among the 
authors. The studies were peer-reviewed observational 
controlled and non-controlled (case–control and cohort 
studies). All of the studies were conducted at a referral 
center, hospital, or in the community. The information 
gathered in the selected articles was all about muscu-
loskeletal health. Case reports and articles that did not 
assess people’s muscle and bone health were excluded.

National data available to paint a picture of aging in Egypt
The Egyptian population is growingly aging. The percent 
of older people “defined as 60  years of age and more” 
was 6.1% of the total population according to the Egyp-
tian census in 1996. It was postulated that the expected 
percentage of older people may reach 7.2% in 2006, 8.9% 
in 2016, and expected to reach 10.9% in 2026. According 
to the latest WHO data published in 2020 [2], life expec-
tancy in Egypt is 69.6  years in males and 74.1  years in 
females with a total life expectancy of 71.8  years which 
gives Egypt a World Life Expectancy ranking of 112 
[5], whereas, according to official data from the Central 
Agency for Public Mobilisation and Statistics (CAP-
MAS), Egypt’s life expectancy increased from 73.9 years 
in 2019 to 74.3  years in 2021 (73.4  years for males and 
75.9  years for females) [6]. Egypt has approximately 
141,000 hospital beds, 93,000 of which (66%) are affili-
ated with the Ministry of Health and Population. Of 
these, the total number of beds for older adults is 3856 
(4.1%). Health services are distributed all over the coun-
try. In each governorate (province), there are three lev-
els of health care, primary, secondary, and tertiary, but 
the geriatric specialty is presented mostly in Cairo and a 
few large cities [7]. A pilot project [8] is currently being 
implemented by the Egyptian Academy of Bone Health 
in collaboration with the Egyptian Food Bank and Hayat 
Karima in four governorates to renovate and build geri-
atric bone health care centers. It includes the provision 
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of medical treatment, dietary supply rich in calcium 
and vitamin D, appropriate therapeutic exercises, and 
patients’ education. The main objective of this project 
is the primary prevention of fragility fractures and early 
detection of geriatric musculoskeletal problems together 
with the development of an effective rehabilitation policy.

Targeted population
Though, for statistical purposes, “older person” is defined 
in Egypt as an individual aged 60 and over, consider-
ing the incidence of hip fractures in Egypt, which was 
found to be sharply increased starting from the age of 50 
[9], to ensure positive outcomes, this article targets the 
Egyptian population in both the pre-elderly age group 
(50–60 years old) as well as older adults (60 years old and 
over).

Aging changes in the bones, muscles, and joints
As people get old, musculoskeletal tissues exhibit 
increased bone fragility, loss of cartilage resilience, 
decreased soft tissue elasticity, loss of muscular strength, 
and fat redistribution, all of which reduce the tissues’ 
ability to perform their normal functions [10]. The loss 
of mobility and physical independence caused by subse-
quent fractures can be especially devastating in this pop-
ulation, not only physically and psychologically but also 
in terms of higher mortality rates [11].

Bones
The aging process causes bone structure and function 
to deteriorate, predisposing to osteoporosis and fra-
gility fractures. At the bone surface, age-related bone 
loss is caused by two opposing processes: subperiosteal 
apposition, which occurs on the outside of the bone, and 
endosteal bone resorption, which occurs on the inside of 
the bone. The overall effects of this imbalance are cortical 
thinning, increased cortical porosity, trabecular thinning, 
and loss of trabecular connectivity, all of which reduce 
bone quality and bone strength [12].

Muscles
Bone and muscle tissues influence each other, which 
was recently described as bone-muscle crosstalk. They 
are also known to secrete osteokines, myokines, and 
cytokines into the circulation that influence the biologi-
cal and pathological activities in local and distant organs 
and cells, giving rise to the term “osteosarcopenia.” Mus-
cle mass, strength, and physical function decline with 
age, as do bones [13]. This has been linked to deteriora-
tion in muscle composition, with myosteatosis occurring 
independently of body weight changes. Furthermore, 
several mitochondrial processes in the skeletal muscle 
are impaired, including mitochondrial synthesis and 

breakdown, as well as mitochondrial bioenergetics. Mus-
cle weakness and wasting have been linked to impaired 
mitochondrial function. Reduced mitochondrial bioen-
ergetic capacity in the muscle was found to be the main 
factor distinguishing the presence of sarcopenia in older 
adults in a genome-wide transcriptional profiling study 
[14, 15]. Muscle weakness has been identified as an inde-
pendent risk factor for high mortality in older adults 
[16–18].

Joints
In concordance with the changes in the bones and mus-
cles with age, joint motion becomes more restricted and 
flexibility decreases. This has been attributed to changes 
in tendons and ligaments. Furthermore, as the cushion-
ing cartilage begins to break down from a lifetime of use, 
the joints become inflamed and arthritic [19].

Risk factors of age‑related musculoskeletal dysfunction
Aging, in addition to different combinations of intrinsic 
and extrinsic risk factors, accelerates the decline in bone 
and muscle mass making those people more susceptible 
to musculoskeletal disorders. These include getting obese 
or overweight, physical inactivity, nutritional deficiency 
particularly in vitamin D or calcium, smoking, comor-
bidities, medications, and genetic predisposition [20, 21]. 
This section will discuss the most common and impor-
tant risk factors.

Obesity and musculoskeletal health
Obesity is a common condition known for its negative 
impact on the person’s health with increased morbid-
ity and mortality. The very first link between obesity 
and bone was the common belief that an individual 
with obesity has stronger bones [22]. Despite this com-
mon misconception, studies have revealed a surprising 
bidirectional relationship between excess fat and bone. 
Obesity increases the risk of osteoporosis [23] and bone 
fractures [24], despite the fact that extra weight builds 
bone and extra fat padding protects the bone during a 
fall. This emphasizes the existence of osteosarcopenic 
obesity, a condition that links obesity and osteoporosis 
to muscle weakness [25]. Although excessive weight pres-
sure may strengthen the bone [26], it appears that obesity 
causes poor bone quality. Several mechanisms have been 
proposed to explain the negative effects of obesity on 
both health and fitness, including the low-grade inflam-
matory state associated with obesity [27, 28], replace-
ment of osteoblasts by fat cells in bone marrow [29–31], 
and fat mass and obesity (FTO-associated gene mutation 
associated with obesity and poor bone health) [32, 33].

Body fat increases with age, and weight is mostly 
gained as fat rather than lean mass [34]. This age-related 
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decrease in lean muscle mass is caused by lower resting 
metabolic rates [35], low physical activity [36], decreased 
mitochondrial volume [37, 38], and decreased oxidative 
capacity. Sarcopenia exacerbates the negative effects of 
obesity in older people, resulting in sarcopenic obesity. 
Sarcopenic obesity is a clinical and functional condi-
tion marked by the coexistence of obesity (excess fat 
mass) and sarcopenia [39]. On the other hand, obesity 
can cause independent muscle mass and function loss 
due to the negative impact of adipose tissue-dependent 
metabolic derangements such as oxidative stress, inflam-
mation, and insulin resistance, all of which have a nega-
tive impact on muscle mass [40]. As a result, obesity and 
sarcopenia may complement one another, resulting in a 
vicious cycle of fat gain and muscle loss due to decreased 
mobility, dependency, and disability [41]. Adipokines, 
such as leptin, resistin, adiponectin, and TNFα which are 
released from adipose tissues, were found to modulate 
bone turnover and bone mineral density (BMD) as well 
as skeletal muscle catabolism in aging [13].

Physical inactivity and musculoskeletal health
Low physical activity is a major risk factor for osteopo-
rosis because it reduces the mechanical stimulation of 
osteoblasts. Although the mechanism underlying exer-
cise’s effects on bone remodeling is not fully understood, 
some hypotheses seem more likely. Mechanical loadings, 
such as compression, strain, and fluid shear, are impor-
tant stimuli for osteoblast differentiation and minerali-
zation, as well as for maintaining proper bone mass and 
density [42]. Another effect is the vascular effect, which 
occurs when an increase in muscle activity causes a 
positive variation in bone blood flow, thereby improving 
local metabolism [43]. Exercise also regulates hormones 
in the body such as estrogen, parathyroid hormone, and 
glucocorticoids, which may be another important mech-
anism in bone metabolism and remodeling [44]. In par-
ticular, exercises that focus on antigravity loading have 
the most significant benefits. Also, the bone response 
to exercise is greater when more mechanical stress is 
exerted. Additionally, it appears that aerobic exercise is 
particularly effective in the enzymatic activation of the 
osteoblasts [45].

Low levels of physical activity in the elderly result in 
decreased mechanical loading of the muscles, which leads 
to reductions in skeletal muscle size and strength, exac-
erbating the normal declines associated with sarcopenia 
[46]. Indeed, a variety of factors, including insufficient 
energy intake and protein malnutrition, can influence the 
progression of sarcopenic muscle loss, with physical inac-
tivity hastening the process. Sarcopenic decline raises the 
risk of subsequent hospitalization or disuse, which leads 

to further muscle loss [47]. Long periods of bed rest (35 
or 90 days) were reported to cause a significant decrease 
in lower limb muscle force and power-generating capac-
ity, supporting the quality changes at the contractile ele-
ments of muscle fibers [48].

Malnutrition and musculoskeletal health
Malnutrition in the elderly is frequently underdiagnosed 
and undertreated [49, 50]. According to a systematic 
review, the amount of food consumed by the elderly is 
20% lower than that of young adults [51]. Malnutrition in 
the elderly can be caused by a variety of factors, some of 
which are complex and multifaceted. Poor appetite, poor 
dentition [52], loss of taste and smell, difficulty accessing 
and preparing food, and cognitive impairment [53] are 
among them. Micronutrient and macronutrient deficien-
cies appear to be strongly linked to the pathogenesis of 
bone loss in the elderly, as well as frailty. In a cross-sec-
tional study of postmenopausal women, nutrients were 
found to be directly related to bone density in the total 
body, spine, and hip [54].

A growing body of evidence suggests that nutritional 
status may be a modifiable risk factor for muscle deterio-
ration and the acceleration of sarcopenia. Malnutrition 
parameters were found to be related to both relative and 
absolute muscle mass in geriatric outpatients [55]. Physi-
ological changes also play a role, as older patients may 
develop anabolic resistance, necessitating a higher pro-
tein intake [56, 57]. Furthermore, the skeletal muscle is 
prone to muscle protein dissociation in catabolic states, 
which frequently occur during malnutrition or acute ill-
ness [58, 59].

Bone minerals and musculoskeletal health
Calcium is an important structural element of the bone 
tissue. In conjunction with phosphate, it forms the min-
eral component of the bone, which is laid down within 
the collagen scaffold built by osteoblasts.

Calcium deficiency is common in the elderly popula-
tion for a variety of reasons, including low calcium intake 
over time, medication interactions that may reduce 
dietary calcium absorption, and the underlying chronic 
disease osteoporosis, which alters bone formation and 
strength [60, 61].

The human skin produces vitamin D as a result of expo-
sure to ultraviolet light. It needs to be hydroxylated at 
two sites before it becomes biologically active. Given that 
this is a crucial component of the regulation of circulat-
ing calcium levels, the activation of vitamin D is subject 
to precise homeostatic regulation. By enhancing calcium 
absorption in the upper small bowel and encouraging 
osteoclastic bone resorption, activated vitamin D helps 
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to maintain serum calcium levels. Additionally, activated 
vitamin D promotes phosphate absorption in the gut.

As we get older, there is a reduction in the skin’s con-
centration of 7-dehydrocholesterol (the basic raw mate-
rial for the synthesis of vitamin D) [62]. Specifically, for 
each decade past the age of 40, there is approximately a 
10 to 15% decrease in the level of 7-dehydrocholesterol. 
Furthermore, there is limited exposure to sunlight due to 
the short time of outdoor activities. Furthermore, after 
the age of 70, there is a 35% decrease in intestinal cal-
cium absorption [63]. This reduction is even greater in 
women due to decreased fractional calcium absorption 
and estrogen changes after menopause, which results in 
increased urinary calcium losses [64]. Other causes of 
age-related vitamin D deficiency include inadequate vita-
min D and calcium intake. With age, polypharmacy and 
comorbidity must also be considered, with a particular 
emphasis on renal and liver insufficiency.

Contradictory results were found regarding the asso-
ciation between calcium and sarcopenia [65–68]. This 
might be because the study populations’ calcium intakes 
varied. Intake was higher in studies [67, 68] that did not 
discover an association than in studies [65, 66] that did 
discover an association between calcium and sarcopenia. 
According to recent research, muscle weakness in the 
elderly may be closely related to altered calcium homeo-
stasis and decreased calcium absorption [69, 70].

Vitamin D is an important nutritional element that was 
linked to muscle health. One research has demonstrated 
that vitamin D deficiency is associated with increased 
oxidative stress and impaired mitochondrial function in 
skeletal muscles [71]. Additionally, a link between low 
vitamin D status and sarcopenia was also evident [72].

Low protein intake and musculoskeletal health
Protein intake is lower in older males (87  g/day) and 
females (69  g/day) than in their younger counterparts 
(97  g/day and 73  g/day, respectively), which raises con-
cerns about inadequate protein intake in older adults 
[73]. This has been attributed to multimorbidity, tooth 
loss, changes in deglutition, appetite loss, and loss of 
functional independence [74]. Furthermore, increased 
disease-related tissue catabolism and inflammation can 
offset protein requirements [75].

Inadequate protein intake is detrimental to both bone 
mass acquisition during childhood and adolescence and 
bone mass preservation as we age. Poor nutritional sta-
tus, particularly in terms of protein, is common in the 
elderly, and it appears to be worse in patients with hip 
fractures than in the general population [76]. In a pro-
spective cohort study, elderly men and women who con-
sumed less total and animal protein had higher rates of 

hip and spine bone loss than those who consumed more 
protein [77]. There is also evidence that increasing pro-
tein intake improves BMD in elderly men and women 
receiving calcium and vitamin D supplements, implying 
that these nutrients work synergistically to improve skel-
etal health [78].

Older adults may develop anabolic resistance, a 
reduced muscle protein synthesis rate response to pro-
tein intake [79]. Furthermore, prolonged disuse of the 
muscles and increased sedentary behavior could contrib-
ute to muscle atrophy among older adults [80]. If dietary 
intakes of protein remain below the recommended intake 
with greater protein needs during aging, over time, these 
could manifest as physical functional limitations [81].

Smoking, alcohol, and musculoskeletal health
According to a majority of the published studies, smok-
ing had adverse effects on BMD across age categories 
and sex. Male smokers were found to have significantly 
lower BMD than nonsmokers [82, 83]. Additionally, 
cross-sectional study findings demonstrated that post-
menopausal women who smoked had significantly lower 
BMD than postmenopausal women who did not smoke. 
An increased risk of falls was also reported in smok-
ers regardless of the BMD T-score [84, 85]. Moreover, 
smoking was reported to increase the risk of fractures in 
the elderly population [86, 87]. Compared to bones, few 
studies investigated the effect of tobacco smoking on the 
skeletal muscles. Muscle wasting and reduction in mus-
cle mass were evident in smokers and were explained by 
stimulation of protein breakdown, impaired muscle pro-
tein synthesis, and oxidative fiber atrophy [88–90].

In a large data analysis of women and men, higher lev-
els of alcohol intake (more than 2 standard units of alco-
hol daily) were found to produce a significant increase 
in the risk of hip and other osteoporotic fractures [91]. 
Excessive alcohol consumption is known to have a direct 
negative impact on bone-forming cells and the hormones 
that regulate calcium metabolism. Furthermore, chronic, 
heavy alcohol consumption is linked to decreased food 
intake (including low calcium, vitamin D, and protein 
intakes) and overall poor nutritional status, which has a 
negative impact on skeletal health. Excessive alcohol con-
sumption also increases the risk of falling and, as a result, 
the possibility of fracture.

Falls risks in elderly
Falls are one of the most common and serious issues that 
contribute to disability, particularly among the elderly. 
Every year, more than 30% of people over the age of 65 
fall. The falls are recurring in roughly half of the cases. 
This percentage rises to around 40% in people over 
the age of 85 [92]. Falls are the most common type of 
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accident in people 65 and older, and they are the lead-
ing cause of hospitalization for injury in this age group. 
Fall-related injuries are associated with an increased risk 
of death. The associated use of ambulance services, social 
services, and hospital care incurs significant financial 
costs [93].

There are many risk factors that contribute to the 
vulnerability of falling in this age group. Person-spe-
cific (or intrinsic) and environmental (or extrinsic) fall 
risk factors are frequently distinguished. Personal fac-
tors include a person’s age, functional abilities, chronic 
diseases such as diabetes and spondylodegenerative 
disorders, polypharmacy, visual problems, and gait dis-
turbances. Poor-fitting footwear, slippery floors or loose 
rugs, tripping hazards, a lack of stair railings or grab 
bars, unstable furniture, and poor lighting are examples 
of environmental risk factors [94].

Counteracting the negative effects of aging 
on the musculoskeletal system
There is substantial inter-individual variability in the 
aging process, so biological age can differ considerably 
from chronological age [95]. Therefore, it is advisable to 
tailor an individualized management program that meets 
the requirements, abilities, and risk factors of the specific 
person. Figure 1 shows a scheme for optimizing muscu-
loskeletal health in the elderly. This will be discussed in 
more detail in this section.

Patient education
The complexities and heterogeneities of the aging process 
have made defining and measuring aging difficult; there-
fore, patient education relies primarily on the individual 
patient’s challenges and how to tackle them. Table  2 
shows recommendations for how to guide the person to 
attain stronger bones, joints, and muscles.

Fig. 1  Algorithm to optimize musculoskeletal health in the elderly population proposed by the Egyptian Academy of Bone Health & Metabolic 
Bone Diseases

FRAX Fracture Risk Assessment Tool, FRAS Fall Risk Assessment Score, SARS-F Sarcopenia Screening Questionnaire, *VF screening questionnaire 
Vertebral Fracture Screening Questionnaire (Table 1)
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Exercises for healthier bone and muscles
Like medications, exercises should be prescribed as 
regards the type of exercise, strength, frequency, and 
duration. The choice and type of exercise should be 
based on shared decision-making with the patient and 
tailored to the patient’s own condition.

Stretching exercises
These exercises aim to stretch the muscle fibers 
and their tendons to help improve the range of joint 

motion. They are an essential warm-up component of 
every exercise program as they decrease the incidence 
of muscle and tendon injury during exercise (Table 3).

Strengthening exercises
These are the exercises performed against resistance aim-
ing to increase muscle power and/or bulk. A noticeable 
increase in muscle strength and endurance was observed 
when elderly individuals participate in a resistance 

Table 1  Vertebral Screening Questionnaire

Question Yes No

Your pain Have you ever had, or do you have now, severe back pain?

Does your back pain shoots down to one or both of your legs?

Has your back affected your sleep?

Are you able to lie down on your back?

Does sitting aggravates your back pain?

Do you feel tingling/numbness/pins and needles in your feet or toes?

Does your back pain increase with rolling over or sitting up after lying down?

Your look Have you noticed that you developed a hump in your back or your back started to bend forward?

Have you noticed that you got shorter than before or lost few centimeters of your height?

Do you find it difficult to look in front of you?

Medical status Have you ever been diagnosed with osteoporosis?

Have you ever been diagnosed as having vertebral fracture?

Have you ever had infection in your spine?

Have you ever been diagnosed to have cancer?

Have you ever jumped or fell from a height?

Did you undergo spine surgery before?

Do you have a history of falling from standard height before the development of back pain?

Do you have history of high energy trauma or accident before the development of back pain?

Have you ever been diagnosed to have kidney failure?

Have you ever been diagnosed to have heart problem(s)?

Investigations Have you had an X-ray or MRI scan for your back recently?

Have you ever had a scan for osteoporosis?

Have you had recent blood checks?

Table 2  How to be a bone and muscle builder?

Recommendations for stronger bones and muscles in the elderly

• Maintain stable healthy weight

• Stay active

• Exercise to strength your bones and muscles

• Eat calcium- and vitamin D-rich diet

• Consume enough protein

• Say no to tobacco and alcohol

• Safety tips for falls prevention

Table 3  Stretching exercises for the upper and lower body

Upper body stretches Lower body stretches

Neck stretch Hip rotator stretch

Chest stretch Double hip rotation stretch

Straight arm chest stretch Hamstrings stretch

Shoulder stretch Standing quadriceps stretch

Triceps stretch Calf stretch

Wrist flexor stretch Gluteal stretch

Interlaced fingers stretch Groin stretch

Side bend stretch Seated butterfly groin stretch

Lower back stretch

Abdominal stretch
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training program of appropriate duration and intensity 
[96].

Resistance can be provided by the use of elastic bands 
or free weights such as dumbbells. Strength-training 
exercises should be done 2–3 times per week. Depending 
on how long the older adult rests between sets or exer-
cises, the program should last 20 to 30  min. You might 
suggest that older adults listen to music while doing the 
workout.

Each exercise should be performed 8 to 15 times. If 
the elderly person cannot lift the weight eight times, it is 
too heavy and he or she should choose a lighter weight. 
If an older person can complete 15 repetitions of each 
exercise, he or she should use a heavier weight. After 8 
to 15 repetitions, instruct the older adult to rest for 1 to 
2  min before repeating the exercise for another 8 to 15 
repetitions. A set is defined as 8 to 15 repetitions. Each 
strengthening exercise should be performed 1–2 times by 
the elderly person.

Dietary considerations are important in stimulating 
muscle hypertrophy with exercise. A recent meta-analy-
sis found that protein supplementation can boost muscle 
mass and strength gains from strength training in both 
young and old volunteers [97].

Balance exercises
These exercises improve the balance of elderly persons 
and prevent falls with their sequels. It is either static or 
dynamic balance exercises. Static balance exercises are 
done while the patient is standing still, while dynamic 
balance exercises are done while the patient is changing 
his position.

The eyes and inner ears aid the nervous and muscu-
loskeletal systems in maintaining balance and prevent-
ing falls. Many times, one exercise can help with both 
strength and balance, especially when the lower limb 
muscles are strengthened.

Most balance exercises can be done almost anywhere, 
at any time, and as frequently as older adults want, as 
long as they have something sturdy nearby to hold or 
exercising in a room corner with a sturdy chair in front 
if they become unsteady. Begin by incorporating balance 
training into daily activities, such as standing on one foot 
while doing dishes or brushing your teeth. Balance exer-
cises should be done in supportive shoes or bare feet.

The older adult can begin with five balance-specific 
exercises performed twice per week for 10 to 15 s each.

Endurance exercises
Endurance exercises involve the contraction of the big 
muscles and increase the heat and respiratory rates with 
an intensity that allows an individual to sustain the activ-
ity for prolonged periods of time without undue fatigue. 

They include walking, swimming, biking, dancing, and 
stair-climbing. These 4 types of exercises were recom-
mended and incorporated in several studies [98–100].

The hallmark of this type of exercise training is an 
enhanced metabolic capacity. However, endurance train-
ing is not typically associated with changes in muscle size 
or force-generating capacity.

It is worth mentioning that although walking primarily 
works the major muscles of the legs, older adults should 
also swing their arms. This will help to loosen their shoul-
ders and make the walk more enjoyable and effective.

Both resistance and endurance exercises appear to 
benefit mitochondrial health and function by reducing 
oxidative damage, improving oxidative coupling ability, 
and increasing mitochondrial and mitochondrial protein 
genesis [101].

Tai Chi training
“Tai Chi” is a traditional Chinese exercise that has been 
practiced for over a thousand years in China. This is a 
mind–body sport that helps the body stay healthy. It also 
includes movement in quiescence or action, which is 
appropriate for the elderly as exercise. By strengthening 
the muscles and training the body to maintain balance 
in a variety of positions, Tai Chi can reduce the fear of 
falling.

Growing evidence suggests that “Tai Chi” improves 
physical function and the quality of life for the elderly. 
This improved body balance, flexibility, and muscle 
strength, as well as boosted elderly confidence [102]. 
More than 500 studies and 120 systematic reviews on 
Tai Chi have been published. The strongest evidence of 
benefit is for preventing falls in community-dwelling 
older adults, osteoarthritis, Parkinson disease, chronic 
obstructive pulmonary disease rehabilitation, cognitive 
capacity improvement, and balance and aerobic capacity 
improvement [103].

Tai Chi is a low-impact, slow-motion exercise in which 
a person moves while breathing deeply and naturally, 
focusing one’s attention on bodily sensations, similar to 
some types of meditation. Although there are various 
schools of tai chi, key features such as mindfulness, struc-
tural alignment, and flexibility are shared by all [104]. Tai 
Chi forms are constantly evolving, including shortened 
protocols for the elderly.

Exercise contraindications in elderly
Only a few untreatable or serious medical conditions may 
prevent an elderly person from engaging in moderate 
to vigorous exercise (Table  4). Certain types of exercise 
may need to be avoided temporarily during treatment 
for illnesses such as cancer, hernias, cataracts, retinal 
bleeding, or joint injuries. It is important to note that 
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having cardiovascular disease, diabetes, stroke, osteo-
porosis, depression, dementia, chronic pulmonary dis-
ease, chronic renal failure, peripheral vascular disease, or 
arthritis (all of which can exist in the same person) is not 
a reason to avoid exercise. Most of these conditions will 
benefit from exercise, which may not be possible with 
medication alone [105].

Patient monitoring: developing a toolkit 
for the assessment and monitoring of musculoskeletal 
aging
Monitoring of all the musculoskeletal tissue age-related 
changes is vital for the long-term management program 

of older adults. This can be achieved through the devel-
opment of a toolkit able to provide an integrated evalu-
ation of musculoskeletal aging. This toolkit is intended 
to be a standard-practice instrument for quantifying and 
characterizing musculoskeletal tissues during “normal 
aging.” Fig. 2 shows a suggested toolkit for the assessment 
and monitoring of musculoskeletal aging. This toolkit 
should be valid, quantifiable, reproducible, and applicable 
on a large scale.

Table 4  Contraindications to exercises in elderly

Absolute contraindications Relative contraindications

▪ Acute cardiac events such as cardiac ischemia or recent myocardial 
infarction
▪ Unstable angina
▪ Uncontrolled cardiac arrhythmias
▪ Severe symptomatic aortic stenosis
▪ Uncontrolled heart failure
▪ Acute pulmonary embolism
▪ Acute pulmonary infarction
▪ Acute myocarditis or pericarditis
▪ Suspected dissecting aneurysm
▪ Acute systemic infection

▪ Coronary stenosis
▪ Moderate stenotic valvular heart diseases
▪ Severe arterial hypertension at rest (i.e., systolic blood pressure 
of > 200 mmHg and/or diastolic blood pressure of > 110 mmHg)
▪ Tachyarrhythmia or bradyarrhythmia
▪ Obstructive hypertrophic cardiomyopathy
▪ High-degree atrioventricular block
▪ Ventricular aneurysm
▪ Uncontrolled metabolic disease (e.g., diabetes, thyrotoxicosis, or myx-
edema)
▪ Chronic infectious diseases (e.g., mononucleosis, hepatitis, AIDS)
▪ Neuromuscular and musculoskeletal disorders that are exacerbated 
by exercise
▪ Mental or physical impairment leading to inability to exercise adequately

Fig. 2  Suggested toolkit for the assessment and monitoring of musculoskeletal aging

*OPQolQ Osteoporosis Quality of Life Questionnaire (Table 5). FRAX 10-year fracture probability assessment, FRAS Falls Risk Assessment Score, 
SARC-F Sarcopenia Screening Questionnaire, MRI Magnetic resonance imaging, CT Computed tomography
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National strategies to promote musculoskeletal health: 
One Musculoskeletal Health program
A better understanding of healthy musculoskeletal aging 
and the risk factors associated with premature aging 
will allow for the development of new and better-tar-
geted therapies for common musculoskeletal disorders. 
The One Health program is “an approach to designing 
and implementing programs, policies, legislation, and 
research in which multiple sectors communicate and 
work together to achieve better public health outcomes” 
(https://​www.​who.​int/​europe/​initi​atives/​one-​health). 
One Musculoskeletal Healthprogram is a good example 
of how efforts can be collated at a national level to opti-
mize bone and muscle health particularly in older adults.

The Ministry of Health and Population began develop-
ing health programs for older people within its structure 
in 2001. The Ministry of Social Affairs has its fund to pro-
vide a monthly allowance (pension) to the low-income 
families. The elderly clubs (daycare centers in which older 
adults can practice different activities under the super-
vision of the organizing committees and the Ministry of 
Social Affairs) and social training programs (program for 
older adults in Egypt to prepare them for the changes to 
occur after retirement) are provided by the Ministry of 
Social Affairs.

The Egyptian Academy of Bone Health and Metabolic 
Bone Diseases has also participated in the national mus-
culoskeletal health optimization program. Primary pre-
vention of osteoporotic fractures through opportunistic 
risk-based screening in older adults in care homes has 
been launched by the Egyptian Academy [8]. Primary 
prevention is the first level of defense and is all about 
preventing the fragility fracture from actually occurring. 
In the same vein, the academy has launched its national 
Fracture Liaison Service (FLS) which represents the best 

secondary fracture prevention model of care for manag-
ing osteoporosis following fragility fractures and falls. 
Fourteen centers recognized the International Osteopo-
rosis Foundation (IOF) are functioning in Egypt cover-
ing 70% of the population. The Academy has published 
its clinical standards for Fracture Liaison Services [106] 
which has proved to be effective in both individual mor-
bidity and mortality as well as cost [107]. Economic 
evaluation of osteoporosis liaison service for secondary 
fracture prevention in osteoporotic older adults with pre-
vious hip fracture in Egypt was reported to be cost-effec-
tive [108]. Patient and health care professional education, 
social media, and community activities help to increase 
awareness among the Egyptian population health care 
providers facilitating the early identification of those at 
high risk of fracture.

The academy had also developed the first integrated 
program for post-fracture care in Egypt which involved 
assessment of fracture probability, fall risk, sarcopenia, 
and quality of life alongside with prescription of the 
proper anti-osteoporotic medications and rehabilita-
tion program with scheduled monitoring of the patient 
to ensure the medication adherence, any medication 
side effects, physical activity, and imminent fractures 
if any [109].

Conclusion
Many changes in the musculoskeletal system are the 
result of disuse rather than simple aging. Less than 10% 
of the Egyptian population engages in regular exercise, 
with the most sedentary group being those over the 
age of 60. Long-term, regular exercise may help to pre-
vent bone and muscle mass loss as well as age-related 
increases in body fat. Exercise also helps the body 

Table 5  Short form Osteoporosis Quality of Life Questionnaire (OPQoLQ)

Please consider the duration of the (last 2 weeks) while answering this questionnaire

Questions 0
Never

1
Few times

2
Sometimes

3
Most of 
the time

1. How often have you felt afraid of falling and breaking a bone?

2. How often did you have to rely on others for assistance in performing daily activities?

3. How often do you have any backache or pain?

4. How often did your back pain disturb your sleep or you have difficulty to lie on your back?

5. How difficult has it been for you to reach things above the level of your head?

6. How often do you have trouble getting in or out of a chair without arms?

7. How often did you have trouble walking a 50-m distance or climbing one flight of stairs?

8. How often do you feel unable to deal with feelings of low self-esteem or feeling anxious?

9. How often do you feel problem with your memory or have difficulty in remembering than most?

10. How often did feel unable to cope with social/family activities?

https://www.who.int/europe/initiatives/one-health
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maintain its ability to deliver and use oxygen efficiently, 
as well as improve its response time. It is not necessary 
for an exercise program to be strenuous in order for it to 
be considered effective. The 30 min of moderate activity 
can be divided into shorter increments. Even moderate 
physical activity can lower an individual’s risk of devel-
oping high blood pressure, heart disease, diabetes, and 
some forms of cancer.
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