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Sarcopenia and hip fractures

Hip fractures are a common occurrence in older adults. Their prevalence is 

increasing globally and have a significant impact on older adults. Sarcopenia 

could be considered as a hip fracture risk factor. The diagnosis of sarcopenia 

in hip fracture patients is a challenge for health professionals. A multidisci-

plinary rehabilitative intervention seems to be effective in functioning in 

hip fracture patients with sarcopenia. Evidence shows that multicomponent 

exercise interventions that encompass strength training and balance exercise 

may increase mobility and quality of life. The nutritional supplementation and 

exercise programs are mandatory for sarcopenia prevention and treatment. 
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1. INTRODUCTION

Hip fracture is an important medical condition world-

wide particularly in the elderly population.1,2 The inci-

dence of hip fractures is expected to increase due to aging 

populations worldwide.1 Higher hip fracture incidence is 

observed in industrialized countries (northern Europe, the 

US) compared to developing countries in Latin America 

and Africa.3 The majority of hip fractures are the result of 

a fall, especially among older people.2,4 

Hip fractures are associated with adverse outcomes, 

including poor mobility, reduced activities of daily living 

(ADL), decrease in quality of life, social costs, economic 

consequences and mortality.2,5 Half of all hip fracture survi-

vors will develop permanent impairments in mobility and 

10–20% will become institutionalized.6 Many people who 

have had a hip fracture are unable to return to their pre-

fracture level of autonomy. Some risk factors may be age, 

presence of comorbidities, lack of autonomy prior to the 

fracture and prolonged bed rest.7 Sarcopenia, malnutrition 

and comorbidity are factors associated with poor functional 

outcomes and an increased mortality post-surgery.8−11

Geriatric patients with sarcopenia are vulnerable to both 

falls and hip fractures.11,12 Sarcopenia could be considered 

as a hip fracture risk factor.5,13 There is also a link between 

sarcopenia and falls in the older adults with a hip fracture.14 

Various researchers record a high prevalence of sarcopenia 

in geriatric patients with hip fracture.15−17 A greater sarco-

penia prevalence and more diminished leg muscle mass 

has been reported in people following a hip fracture than 

uninjured subjects with the same age.15 However, further 

studies are needed to determine the relationship between 

muscle mass and type of hip fracture.13

Sarcopenia was first defined by Rosenberg as an age-

associated loss of skeletal muscle mass.18 According to the 

Second European Working Group on Sarcopenia in Older 

People (EWGSOP2), sarcopenia is defined as a “progressive 

and generalized skeletal muscle disorder that is associated 

with increased likelihood of adverse outcomes including falls, 

fractures, physical disability and mortality”.19 Possible expla-

nation for the relationship between sarcopenia and the risk 

of hip fracture may be that sarcopenic patients have low 

muscle strength and muscle mass which increases the risk 

of falls. Poor muscle strength, poor gait speed and previous 

falls could all independently predict near-term fracture risk 

in community-dwelling older adults.20 In addition, muscle 

mass may be positively related to lower quality of bones.21,22 

Several studies have shown that patients diagnosed with 

osteoporosis and sarcopenia, so-called osteosarcopenia, 

have a higher risk of falls and fractures.23,24 Aging is also 
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related to the decrease of mass and strength of skeletal 

muscles (especially for people after 65 years of age), lead-

ing to an increased risk of adverse outcomes such as hip 

fractures.5,25

Sarcopenia in patients’ post-surgery may have nearly 

double the mortality risk compared to non-sarcopenic 

patients following hip fractures.26 It was also proven that 

hip fracture patients with sarcopenia have lower mobility 

at one-year after surgery.27 It has been reported that about 

5% to 6% of muscle loss occurs within one year after hip 

fracture.28 Sarcopenia may be an independent predictor of 

poor functional recovery and a decrease in life quality for 

geriatric hip fracture patients at 6-months after surgery.11 

Sarcopenia could significantly increase the risk of future 

hip fracture in old people; thus, the prevention of hip 

fractures in patients with sarcopenia is considered crucial 

for preserving an acceptable quality of life in community 

dwelling older adults.5,22 

The aim of this review is to summarize evidence and 

evaluate preventive and rehabilitation strategies of sarco-

penia in patients with hip fracture.

2. DIAGNOSIS OF SARCOPENIA IN PATIENTS  

WITH HIP FRACTURE

The assessment of sarcopenia is based on low levels 

of three measured parameters: muscle strength, muscle 

quantity/quality and physical performance, as an indicator 

of its severity. In its 2018 definition, EWGSOP2 uses low 

muscle strength as the primary parameter of sarcope-

nia. Hand grip strength measurement using a calibrated 

handheld dynamometer is proposed for muscle strength 

measurement. When measurement of grip is not possible 

due to hand disability, chair stand test may be performed.19 

For patients with hip fractures, it remains controversial 

whether measurement of grip strength alone is an effective 

evaluation method for the management of sarcopenia. In 

addition, many patients have postoperative delirium or 

neurological disease, making measurement of handgrip 

strength difficult using current standardized protocols.29

Muscle mass can be estimated by a variety of techniques 

such as magnetic resonance imaging (MRI) and computed 

tomography (CT), dual-energy X-ray absorptiometry (DXA) 

and bioelectrical impedance analysis (BIA).19,30 CT and MRI 

have a high cost and it is difficult to find institutes where 

it is possible to quickly perform them. In patients with hip 

fracture, diagnosis with DXA is difficult due to surgical 

implant metal artifacts.29,31 Health professionals also report 

the difficulty of performing this examination in patients 

with hip fracture due to post-surgical pain and immobil-

ity.5 In addition, the lack of whole body DXA software in 

many hospitals makes a body composition assessment in 

a hip fractured subject almost impossible, at least in the 

early stages.32

Physical performance can be variously measured by gait 

speed, the short physical performance battery (SPPB), and 

the Timed-up and Go test (TUG).19 However, evaluation of 

physical ability in patients with hip fractures is not possible. 

These tests are not useful during the acute phase of hip 

fracture in the hospital.32 Gait status and lower extremity 

strength cannot be properly evaluated in patients with hip 

fractures due to their pain and loss of walking ability at the 

time of injury. Only hand grip strength can be measured.29 

For all the above, previous studies have reported on 

the usefulness of the SARC-F questionnaire for screening 

sarcopenia in community dwellings.19,33 SARC-F is a quick, 

inexpensive and convenient for sarcopenia self-reported 

risk screening tool.19 However, the SARC-F can detect with 

precision the absence of sarcopenia and is proposed as an 

effective tool for selecting persons who should undergo 

further testing for confirming a diagnosis of sarcopenia.33,34

3.  PREVENTION AND TREATMENT OF SARCOPENIA 

IN PATIENTS WITH HIP FRACTURE

The management of sarcopenia in hip fractured patients 

is extremely challenging, as there are no standardized and 

treatment protocols.32 

3.1.  Prevention of sarcopenia in patients  
with hip fracture

The prevention of hip fractures is considered crucial for 

preserving an acceptable quality of life in older patients. 

For these reasons, the role of the muscles function is crucial 

to prevent various consequences (e.g., traumas) in older 

patients.5,35 Health professionals need to understand its risk 

factors in order to reduce the incidence of fracture. Among 

the risk factors identified for fracture, sarcopenia and falls 

are two important components that could be potentially 

modified in short term.20 Physical activity programs have 

been suggested as a relevant technique in reducing the 

risk of hip fracture in older patients.5 In addition, older 

adults who are physically active, maintain higher upper 

and lower body strength, and may have significantly lower 

odds of sarcopenia.36

Existing evidence indicates the potential importance 

of diets of adequate quality, to ensure sufficient intakes 
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of protein, vitamin D, and antioxidant nutrients. Recom-

mended protein intakes may, therefore, need to be raised 

in older people in order to maintain nitrogen balance and 

to protect them from sarcopenic muscle loss.37 Proper nutri-

tion is important in hip fracture patients. In rehabilitation 

settings malnutrition is associated with functional decline, 

especially protein-energy malnutrition, worse functional 

status and poor recovery.32 However, muscle mass and 

strength achieved in later life reflect the peak attained 

earlier in life. Optimizing diet and nutrition throughout 

life may be key to preventing sarcopenia and promoting 

physical capability in older age.38 

Several authors promoted for patients with hip fracture, 

the combination of oral nutritional supplementation with 

proteins and amino acids and therapeutic exercise pro-

grams.5,39 It has been proved that exercise can prevent or 

slow the progression of sarcopenia.40 Resistance exercise 

training may be performed for treating, slowing, and or 

preventing.41 A multimodal exercise program (including 

balance and strength exercises of major muscle groups) may 

also improve muscle strength and physical performance.40

3.2.  Treatment of sarcopenia in patients  
with hip fracture

Treatment of sarcopenia is mainly non pharmacologi-

cal.42 The treatment of sarcopenia in patients affected by 

hip fractures is a multidisciplinary challenge. In elderly hip 

fracture patients the recovery of functionality and mobility 

to restore the independence of patients after hip surgery 

and in the following 6 months is a key point.43 When sar-

copenia is present, the muscle quantity is decreased and 

therefore, developing an adjusted intervention is extremely 

important to promote safety and recovery.19,43 

Intervention for sarcopenia may include nutritional 

interventions.9 First, adequate nutrition to ensure the intake 

of micronutrients and macronutrients is needed.42 A report 

from the International Sarcopenia Initiative (EWGSOP and 

IWGS) concluded that essential amino acids, including 2,5 

g of leucine, β-hydroxy β-methylbutyrate (HMB) and the 

increase of protein intake to 1,2 g/kg/day, could improve 

the muscle parameters.44 Literature shows that the protein 

intake should spread equally over three meals and mainte-

nance of serum vitamin D levels to 100 nmoL/L (40 ng/mL) 

from vitamin D-rich diet or vitamin D supplementation.42 

Exercise training will increase muscle mass and strength, 

helping outpatient recovery, which is the primary outcome 

in these patients. The most effective physical therapy 

seems to be exercise of progressive resistance.42 Both for 

sarcopenia and patients with hip fracture the literature has 

shown that multicomponent exercise interventions that 

encompass strength training and balance exercise may 

increase mobility and quality of life.43,45,46 In addition fall 

prevention education, counseling and home ergonomic 

interventions may also help these patients.42,47 Progressive 

resistance training, associated with occupational therapy 

may show improvements in walking ability, strength and 

general mobility, especially in the short-term rehabilitation 

of sarcopenic patients.48

In two studies researchers applied exercise programs for 

ten days after surgery in hip fracture patients with sarcope-

nia.48,49 No significant improvement in handgrip strength 

was observed. Therefore exercise for 10 days after surgery 

is considered too short to improve sarcopenia. Further re-

search is needed on the intensity and duration of exercise 

that can increase muscle mass in hip fracture patients.29

Nutritional support, combined with task-specific re-

petitive exercises, is supported by accumulating evidence 

for improving sarcopenia and preventing disability.50 A 

multidisciplinary rehabilitation and nutritional interven-

tion seems to be effective in functioning in hip fracture 

patients, in particular sarcopenic ones.43 

As for medical therapy, no drugs are specifically de-

signed for the treatment of sarcopenia. Testosterone, 

growth hormone and beta-adrenergic receptor agonists 

are commonly used to improve sarcopenia,51 but more 

research is needed because they do not always improve 

muscle function.

4. CONCLUSIONS

Sarcopenia is associated with poor functional recovery 

and a decrease in quality of life and could also increase the 

risk of future hip fracture in old people. The treatment of 

sarcopenia should be a combination of methods including 

nutritional intervention and therapeutic exercise. Health 

professionals should design effective interventions for 

muscle regeneration in order to improve the quality of life 

of postoperative patients with sarcopenia.
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Τα κατάγματα ισχίου είναι πολύ συχνά σε ηλικιωμένα άτομα. Η συχνότητα εμφάνισης των καταγμάτων αυξάνεται 

παγκοσμίως και επηρεάζει σημαντικά τους ηλικιωμένους. Ένας σημαντικός παράγοντας κινδύνου για την εμφάνιση 

των καταγμάτων είναι η σαρκοπενία. Η διάγνωση της σαρκοπενίας συνιστά πρόκληση για τους επαγγελματίες υγεί-

ας. Απαιτείται διεπιστημονική προσέγγιση στην αποκατάσταση ώστε να βελτιωθεί η λειτουργικότητα στους ασθενείς 

με σαρκοπενία και κάταγμα ισχίου. H εφαρμογή προγραμμάτων με συνδυασμό ασκήσεων με αντιστάσεις και ασκή-

σεων ισορροπίας πιθανόν να βελτιώσει την κινητικότητα και την ποιότητα ζωής των ασθενών αυτών. Τα συμπληρώ-

ματα διατροφής και η εφαρμογή προγραμμάτων άσκησης είναι υποχρεωτικά για την πρόληψη και την αντιμετώπιση 

της σαρκοπενίας σε ασθενείς με κάταγμα ισχίου.

Λέξεις ευρετηρίου: Αποκατάσταση, Κατάγματα ισχίου, Πρόληψη, Σαρκοπενία
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