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Physical exercise and sarcopenia in older people: 
an OrtoMed position paper

Introduction
 
Sarcopenia is a progressive degenerative disorder of skel-

etal muscle characterized by reduction of muscle mass and 
function [1]. This age-related disease has profound implications, 
such as increased risk of falls, mobility limitations, decreased 
independence in daily activities, and higher mortality rates [2].

As the global population ages, sarcopenia is becoming an 
increasingly significant public health challenge that is high-
lighting the importance of effective management strategies. 
The appropriate management of patients with sarcopenia en-
compasses nutritional and physical exercise interventions [3-5]. 
Currently, no specific pharmacological treatments for sarcope-
nia have been approved by international regulatory agencies [6], 
making exercise a frontline treatment against age-related mus-
cle wasting. In 2014, the Italian Society of Orthopedics and 
Medicine and Rare Diseases of the Skeleton (OrtoMed) issued 
a position paper on the role of physical exercise for treating 
sarcopenia in older people [7]. Around the same time, sarcope-
nia was officially recognized as a muscle pathology (ICD-10: 
M62.84) [8], characterized by a decline of muscle function due 
to a decrease in muscle mass [9]. 

Current guidelines strongly recommend exercise for man-
aging sarcopenia [4]. This manuscript aims to provide an update 
of a program of tailored physical exercise for sarcopenic pa-
tients.

Evidence on physical exercise interventions 
for older people with sarcopenia

Evidence supports the use of resistance exercise (RE) as 
a key intervention in the management of sarcopenia, although 
heterogeneous exercise protocols have been proposed by dif-
ferent authors. Most studies include this intervention, either 
alone or in combination with other types of exercise. 
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Physical exercise and sarcopenia in older people

Low-intensity resistance training (LIRT), involving loads 
up to 50% of the individual’s one-repetition maximum (1RM), 
improves muscle strength. On the other hand, high-intensity 
resistance training (HIRT), performed at 80% of 1RM, maxi-
mizes strength gains. Training sessions comprising 1 to 4 sets 
of 8 to 15 repetitions, performed 2 to 3 times a week for 6 to 
12 weeks, are recommended. It is also recommended to com-
bine different approaches: RE, aerobic exercise, and balance 
exercises, and RE with blood flow restriction (BFR). The lat-
ter approach, providing an alternative perspective on training 
interventions, involves restricting venous outflow and main-
taining arterial inflow to target muscles. It is important to note 
that low-intensity BFR training is more effective than LIRT for 
enhancing muscle strength. However, it is less effective than 
HIRT [10].

Evidence also supports the use of a kettlebell training (KT); 
in a trial of an 8-week training program [11], KT significantly 
improved muscle mass, sarcopenia index, grip strength, back 
strength, and peak expiratory flow at 1- to 2-month follow-ups 
with effects persisting at 12 weeks.

In patients with osteosarcopenia, a condition characterized 
by the coexistence of osteopenia/osteoporosis and sarcopenia, a 
long-term, twice-weekly, high-intensity RE program combined 
with a nutritional approach (administration of whey protein, vi-
tamin D, and calcium) significantly maintained bone mineral 
density and increased skeletal muscle mass index  and strength 
at the proximal muscles of the lower limbs [12].

Combining a multimodal exercise program (RE, aerobic 
and balance training) with nutritional interventions seems to be 
more effective than exercise alone on muscle strength, while 
combined RE and balance training appears to be most effective 
for improving physical performance [13]. This latter intervention 
also seems to be effective in reducing disability, as measured 
by the Barthel Index, in older patients with sarcopenia, even 
though no benefits on fall risk reduction were reported [14].

Aerobic exercise is considered a fundamental complement 
to resistance training, contributing to maintaining muscle and 
cardiorespiratory function. Regular aerobic exercise (30 min-
utes per day performed more than three times a week for at 
least five months)[15] should include common activities such as 
walking, brisk walking, jogging, cycling, swimming, dancing, 
and tai chi. Some authors advise starting start with low-inten-
sity activity practiced for 5-10 minutes per day at least 5 times 
a week before progressing to moderate-intensity activity prac-
ticed for at least 10 minutes per day at least 5 times a week; 
finally, patients can move on to high-intensity activity sessions 
lasting at least 20-30 minutes per day, performed at least 3 
times a week [16-18].

The molecular basis for clinical benefits arising from dif-
ferent modes of exercise have been investigated [19]. High-in-
tensity interval training (HIIT) and combined training (RE plus 
HIIT), significantly improve insulin sensitivity, lean mass, aer-
obic capacity, and skeletal muscle mitochondrial respiration. 
On the other hand, RE alone improved insulin sensitivity and 
lean mass without effects on aerobic capacity and mitochon-
drial respiration. In this context, new actors in the modulation 
of the effects of exercise on general health, including muscle 
function, are now emerging. “Exerkines”, secreted from var-

ious sources, are signaling molecules released in response to 
physical activity, and they may influence different organs and 
tissues, producing muscular and extra-muscular benefits, in-
cluding metabolic, immune, and neurological effects [20].  

A broad variety of exerkines are released, such as IL-6, IL-
8, IL-1 receptor antagonist, and IL-10 [21]. These factors have 
multiple effects on the cardiovascular system, promoting vas-
cularization and angiogenesis while also improving blood pres-
sure [22]. Additionally, in adipose tissue, exerkines boost meta-
bolic processes by increasing fatty acid uptake, and enhancing 
lipolysis, thermogenesis, and glucose metabolism [23]. Finally, 
exerkines facilitate muscle formation, maintenance, and repair, 
and also stimulate glucose uptake, lipid oxidation, mitochon-
drial biogenesis, and capillarization of skeletal muscle [24]. 

Another interesting aspect is that exerkine expression is 
promoted differently by acute versus chronic exercise [22]. In 
HIIT, for example, the greater exercise intensity is associat-
ed with elevated plasma levels of IL-6, while IL-10 levels do 
not change compared to pre-exercise levels. Acute exercise is 
linked to responses aimed at maintaining metabolic homeosta-
sis, where acute inflammation is counterbalanced by anti-in-
flammatory mediators [25].

On the other hand, chronic exercise is associated with sus-
tained metabolic changes and reduced inflammation [22]. These 
effects should prompt us to consider the type of exercise pre-
scribed according to the outcomes we aim to achieve from the 
treatment.

Expert opinion and practical 
recommendations for prescribing exercise 
to older people with sarcopenia

This document is an update of the OrtoMed position paper 
published in 2014 [7]. In general, a combination of exercise and 
nutritional approaches, including supplementation of micro- 
and macronutrients, is effective in managing sarcopenia in el-
derly individuals [26]. This program should be prescribed after a 
multidimensional evaluation of the patient’s comorbidities and 
physical fitness.

With the aim of providing clear, evidence-based guidelines, 
we formulated specific recommendations for prescribing thera-
peutic exercise in patients with age-related sarcopenia.

Recommendations for physical activity
in sarcopenia (Table I)
Aerobic exercise:
• Frequency: 3-5 days/week
• Intensity:
	 - Moderate: Rated at 5-6 on the 10-point RPE-Borg scale
	 - Vigorous: Rated at 7-8 on the 10-point RPE-Borg scale
• �Volume: 30 min/day at moderate intensity, in sessions of at 

least 10 min each
• Rest periods: 5 min between sessions
• Mode: Treadmill or stationary bike
• Protocol duration: 12 weeks
• �Recommended activities: Treadmill, walking, jogging, cy-

cling, swimming, dance
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Resistance exercises:
• Frequency: 2 days/week
• Intensity: 50-70% 1 RM progressing to 70-80% 1 RM
• �Volume: 10 exercises per session, 2-3 sets per exercise, 8-12 

repetitions per set
• �Rest periods: 2 min between sets, 3 min between exercises, 48 

hours between sessions
• �Mode: Leg press, squat, leg extension, leg curl, leg abduction, 

leg adduction, calf raise; chest press, seated row, butterfly 
with extended arms, back extension

• �Resistance type: Dumbbells, free weights, elastic therapy 
bands, and body weight

• �Additional exercises: Repeated sit-to-stand and/or wall press

Balance exercises:
• Frequency: 3 days/week
• Intensity: Rated at 3 on the 10-point RPE-Borg scale
• Volume: 20 min/session
• Rest periods: 3 min between exercises
• �Mode: Different weeks devoted to different specific bal-

ance-improving exercises 
• �Recommended exercises: Heel and toe raise, static balance, 

quick-stepping, reaching, single-leg standing, heel-to-toe 
walking, complex cross-over stepping.

• �Recommended activities: Exercises with feet together, stand-
ing in tandem, weight shifting, standing on one foot, dance, 
tai chi

Flexibility exercises:
• Frequency: 5 days/week
• �Intensity: Slow movements, held until a slight feeling of mus-

cular or joint discomfort is perceived
• �Volume: 10 min/session; 3 sets, maintaining each pose for 15 

seconds
• �Rest periods: 30 seconds between exercises
• �Mode: Static stretching of major upper and lower limb muscle 

groups
• �Recommended exercises: Self-stretching of hamstring, 

quadriceps, and calf muscles against the wall.

Conclusions

Sarcopenia remains a significant health challenge in the 
aging population, contributing to decreased muscle mass, 
strength, and functional ability. Given the absence of approved 
pharmacological treatments, physical exercise, particularly 
resistance and multimodal training, remains the cornerstone 
of sarcopenia management. Evidence strongly supports the 
integration of various exercise modalities, such as resistance, 
aerobic, balance, and flexibility exercises, in conjunction with 
nutritional interventions for optimizing outcomes. Tailoring 
exercise programs based on individual patient needs, comor-
bidities, and physical capabilities is essential for maximizing 
the benefits, improving overall function, and enhancing quality 
of life in older adults with sarcopenia.
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