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Background 

Bed rest and 
immobilization were 
widely used before 
1950 in the 
management of 
trauma and acute and 
chronic illness

It was generally assumed that 
rest → fostered healing of 
the affected part of the body

Is immobility and inactivity 
could be harmful to the 
unaffected parts of the body?
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For example, the immobilization of long bones with a rigid cast has a beneficial effect on 
bone healing after fractures. However, it may also result in undesirable effects, such as 
joint contracture and atrophy of the healthy muscles and bones.

Cifu, D.X., 2021. Braddom’s Physical Medicine and Rehabilitation (Sixth Edition). Elsevier., Philadelphia, PA
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Definitions ? 

5Hull, R. D. (2013). Relevance of immobility and importance of risk assessment management for medically ill patients. 19(3), 268-276.

The duration that 

constitutes 

"prolonged" can 

vary depending 

on the context, the 

individual, and the 

specific health 

concern being 

addressed, but it 

generally refers to 

periods that are 

long enough to 

cause noticeable 

physiological 

changes or 

functional deficits.



MUSCULOSKELETAL EFFECTS
OF IMMOBILITY AND INACTIVITY
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Significance of 
Movement

• Moving freely is 

a primary 

physical 

function.

• Muscles, 

nerves, bones, 

and joints need 

to be in an 

optimal 

physiological 

state for free 

movement.

Effects of Disuse

• Leads to muscle 

weakness and 

limited joint 

movement.

• Initial effects 

might be subtle.

• Over time, 

results in 

advanced 

contractures, 

significant  of 

mobility, and 

ADL functions.

Impacts on Special 
Populations:

• For neurologically 

impaired or trauma 

victims, preserving 

range of motion 

(ROM) might seem 

secondary.

• However, neglecting 

ROM can lead to 

longer hospital stays, 

increased health care 

resource use, and 

extended dependency 

in mobility and ADL

Adverse Effects of 
Inactivity

• Muscle atrophy 

and weakness.

• Joint 

contracture.

• Immobilization 

osteoporosis.

Musculoskeletal Effects of 
Immobility And Inactivity

7Cifu, D.X., 2021. Braddom’s Physical Medicine and Rehabilitation (Sixth Edition). Elsevier., Philadelphia, PA



INACTIVITY OF SKELETAL MUSCLE
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INACTIVITY OF SKELETAL MUSCLE
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•Disuse atrophy → an alteration of metabolism and 
muscle cell homeostasis in response to muscle 
inactivity.

•The rate of muscle wastage accelerates after the 
first two days of bed rest, leading to significant 
muscle weight loss by 10 days

•Pathophysiology: significant reduction in muscle 
protein synthesis, combined with increased protein 
degradation in later stages

Disuse 
Atrophy

•The loss of strength is rapid after the first day of 
immobilization and reaches its maximum 10 to 14 days 
later

•Loss of strength & disuse atrophy → more prominent in 
lower limbs than upper limbs

Loss of 
strength

Physiological 
Impairment 



INACTIVITY OF SKELETAL MUSCLE
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• Unexercised muscle → reduction of 
adenosine triphosphate (ATP) and 

glycogen storage sites and rapid 
depletion of them after resumption of 

activity.

• The loss of muscle mass leads to 
reduction of muscle strength and 

endurance, reducing muscle blood flow, 
red blood cell delivery, oxidative enzyme 

activity, and oxygen utilization in the 
muscle

Loss 
endurance 

Physiological 
Impairment 



INACTIVITY OF SKELETAL MUSCLE
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Functional 
Impairment 

Mobility & ADL 

In the lower limbs, type I muscle fibers, which are active 
during standing and slow ambulation, are especially 
affected with a rapid reduction in endurance



INACTIVITY OF SKELETAL MUSCLE
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Functional 
Impairment 

Muscle pain & stiffness

• The cause of this pain is still not fully understood.
• the position in which a joint is immobilized has a significant 

influence on the number of sarcomeres present in a single 
muscle fiber → weakness and muscle stiffness



Disuse Weakness, Deconditioning,
and Cardiovascular Disease

13Cifu, D.X., 2021. Braddom’s Physical Medicine and Rehabilitation (Sixth Edition). Elsevier., Philadelphia, PA

• A lack of adequate muscle activity adversely affects the 
cardiovascular and related systems. 

• Chronic inactivity impairs and reduces maximal oxygen consumption 
(VO2max), cardiovascular reserve, and fitness

• Individuals with an inactive lifestyle and low level of fitness are 
more prone to develop coronary artery disease (CAD) and have 
greater odds of suffering myocardial infarction and death.



Prevention and Treatment
of Muscle Weakness
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Prevention and Treatment
of Muscle Weakness
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PRINCIPLES 

Identify clinical and subclinical changes in strength, 
endurance, and physical function.

Determine whether additional conditions exist that 
may exacerbate atrophy & weakness caused by 
inactivity, such as acute trauma or chronic disease.

Ascertain the necessity for continued bed rest or 
immobility.



Prevention and Treatment
of Muscle Weakness

16Cifu, D.X., 2021. Braddom’s Physical Medicine and Rehabilitation (Sixth Edition). Elsevier., Philadelphia, PA

STRATEGIES

Prevent muscle weakness by prescribing progressive resistive exercise, 
stretching, and aerobic exercise.

In most cases, use a combination of specific exercises to address 
all aspects of muscle weakness, including exercise for flexibility, 
strength, endurance, and fitness.

Remobilize the patient as quickly as possible; provide progressive 
mobility training.

Encourage 30 minutes of walking and leisure activities for at least 3 
days a week for the general population.



JOINT 
CONTRACTURE04



Definition of joint contracture 

18Cifu, D.X., 2021. Braddom’s Physical Medicine and Rehabilitation (Sixth Edition). Elsevier., Philadelphia, PA

Joint contracture refers to 
the permanent shortening of 
a joint or muscle, which 
results in a reduction in the 
range of motion of that joint



Etiology of joint contracture 
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Muscle Atrophy Lack of use or immobilization of a muscle can lead to muscle shortening

Scar Tissue Injury or surgery can lead to the formation of scar tissue, which might restrict joint 

movement.

Joint Pathologies Conditions such as arthritis can result in contractures due to pain and inflammation 

leading to decreased use and movement of the joint.

Nerve Damage Conditions like a stroke or spinal cord injury can result in nerve damage, leading to 

muscle spasticity and contracture.

Prolonged 

Immobilization

Extended periods of immobility (like long-term bed rest or wearing a cast) can lead to 

joint stiffness and eventual contracture.

Connective Tissue 

Disorders

Some conditions, such as Dupuytren's contracture, involve abnormal formation of 

tissue in the hand that can lead to contractures of the fingers.

Skin Conditions Diseases such as scleroderma harden the skin and can limit the movement of the 

underlying joints.



Classification of contracture 

20Cifu, D.X., 2021. Braddom’s Physical Medicine and Rehabilitation (Sixth Edition). Elsevier., Philadelphia, PA



Prevention & Treatment 
of contracture 

21Cifu, D.X., 2021. Braddom’s Physical Medicine and Rehabilitation (Sixth Edition). Elsevier., Philadelphia, PA



DISUSE 
OSTEOPOROSIS05



Definition of disuse osteoporosis

23Cifu, D.X., 2021. Braddom’s Physical Medicine and Rehabilitation (Sixth Edition). Elsevier., Philadelphia, PA

Disuse osteopenia is characterized 
by a loss of calcium and 
hydroxyproline from the cancellous 
portion of long bone, epiphyses, 
metaphyses, and cortical bone near 
the bone marrow cavity.



Disuse osteoporosis treatment
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PRINCIPLES 
& framework 

Recognize immobility and the lack of exercise or loading as a risk 
factor acting either alone or in combination with other factors.

Understand the structural, content and strength, bone changes 
in response to non–weight bearing and lack of muscle 
contraction.

Understand the value of remobilization, weight bearing, and 
physical activity, including resistance exercises, in prevention 
and treatment.

Calcium, vitamin D, and physical activity are essential in maintaining 
the healthy bones



Disuse osteoporosis treatment

25Cifu, D.X., 2021. Braddom’s Physical Medicine and Rehabilitation (Sixth Edition). Elsevier., Philadelphia, PA

Typical 
Prescription

Progressive strengthening resistance exercise training for back 
extensors, hip extensors and abductors, and shoulder girdle muscles

Posture, balance training, and long walks

Avoidance of flexion exercise of lumbar spine or high-impact 
exercises in flexion position for those with vertebral fractures or 
advanced osteoporosis

Controlled axial loading (use of a weighted vest) for reversing 
vertebral osteopenia



Rehabilitation 
program for 

prolonged 
immobilization 
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Positioning 
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• Aim : to relieve pressure between bones and the surfaces patient’s sleep or sit on

• Tools : foam pads or “quad pads,” a new pillow, or a new mattress
• Change position every 2 hour



Positioning 
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Positioning 
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Range of Motion exercise 
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TYPE OF RANGE OF MOTION EXERCISE 

Passive ROM • Passive ROM (PROM) is movement of a segment within the 

unrestricted ROM that is produced entirely by an external force; 
there is little to no voluntary muscle contraction.

• The external force may be from gravity, a machine, another 

individual, or another part of the individual’s own body. PROM and 
passive stretching are not synonymous

Active ROM • Active ROM (AROM) is movement of a segment within the 

unrestricted ROM that is produced by active contraction of the 
muscles crossing that joint

Active-assistive 

ROM

• Active-assistive ROM (A-AROM) is a type of AROM in which 

assistance is provided manually or mechanically by an outside 
force because the prime mover muscles need assistance to 
complete the motion.

Kisner, C., Colby, L. A., Borstad, J. (2017). Therapeutic Exercise: Foundations and Techniques. United States: F.A. Davis Company.



Range of Motion exercise 
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Goals for PROM Goals for AROM

Kisner, C., Colby, L. A., Borstad, J. (2017). Therapeutic Exercise: Foundations and Techniques. United States: F.A. Davis Company.



Range of Motion exercise 
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• Frequency : 1 – 2 times/day, 

3 – 5 days/week
• Repetition : 3 – 5/motion, can 

be increased 

Kisner, C., Colby, L. A., Borstad, J. (2017). Therapeutic Exercise: Foundations and Techniques. United States: F.A. Davis Company.
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Range of Motion exercise 
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Stretching exercise 

37Kisner, C., Colby, L. A., Borstad, J. (2017). Therapeutic Exercise: Foundations and Techniques. United States: F.A. Davis Company.
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