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Abstract

Upper limb or upper extremity, refers to the part of human body extending from the shoulder to
the finger tips, encompassing the arm, forearm, wrist and hand, it’s involved in various activities
such as ; grasping, lifting and manipulation of objects. Performing repetitive tasks such as lifting
patients, or administering treatments can strain muscles and tendons, leading to overuse injuries
like tendonitis and carpal tunnel syndrome. The percentage of adults with lower limb pain (LLP)
increases with age, Occupations considered to be physically demanding, such as construction
workers, floor layers, brick layers, fishermen, farmers and service personnel (including but not
limited to salespersons, health care workers, police officers) were associated with an increased risk
of the development of LL pain (40.1%- 70%) with more than 50% of the LLP cases could be
attributed to work. LLP is prevalent among HCPs, in a systematic review and meta-analyse, the
prevalence of LLP that lasted more than a day in the previous 12 months among HCPs ranged
from 20% to 35%. Nurses, physiotherapists and surgeon had higher rates of MSD prevalence in
LL than other occupations. Among health care providers (HCPs) the knee and ankle/foot regions
are most commonly affected by musculoskeletal disorders (MSDs) .
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Introduction

Upper limb or upper extremity, refers to the part of the human body extending from the
shoulder to the finger tips, encompassing the arm, forearm, wrist, and hand. It's involved in
various activities such as grasping, lifting, and manipulation of objects. The bones of the hand
can be divided into three distinct groups, carpal, metacarpal, and phalanges. Joints of the hand
include intercarpal joints and three joints in the fingers; metacarpophalangeal joint, proximal

interphalangeal joint, and distal interphalangeal joint. The muscles of the hand consist of five
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groups, thenar, hypothenar, lumbricals, palmar interossei, and dorsal interossei, in addition to
finger flexors and extensors [1].

Work-related upper extremity disorders (WR-UEMDs) are in the form of aches, pains, tension,
and discomfort that affect the muscles, tendons, ligaments, nerves, or other soft tissues associated
with the neck, shoulders, arms, hands, wrists, and fingers. These can be caused or exacerbated by
the work environment. WR-UEMD:s are among one of the top 10 work-related conditions and
become the most pressing human health issue in the global healthcare system [2].

UEMDs showed significant rates, particularly among dentists and surgeons. This can be
explained by the precision required and the constraints related to the interventions, such as
unique accesses (to the mouth in particular) and the risks incurred when handling tools [3].

The most frequently identified WR-UEMDs were rotator cuff disease. Other common UEMDs
include lateral and medial epicondylitis and hand OA, which have also been reported to have a
negative impact on upper extremity function and activities of daily living [4].

* Common upper limb MSDs in HCPs:
Carpal tunnel syndrome (CTYS)

Carpal tunnel syndrome (CTS) occurs when the median nerve is compressed as it traverses the
carpal tunnel. The primary factor contributing to the onset of CTS is the elevated pressure
within the carpal tunnel. The typical initial signs of CTS include pain, numbness, and
paresthesias, which affect the first 3 digits and the lateral half of the fourth digit. Symptoms of
CTS can exhibit variability, with pain manifesting at the wrist, involving the entire hand, and
potentially radiating up the forearm or extending beyond the elbow. As the condition advances,
individuals may experience hand weakness, diminished fine motor coordination, clumsiness, and
eventual atrophy of the thenar muscles [5].

The incidence of CTS in the general population ranges from 1% to 5%. CTS is more prevalent
in females, with a 3:1 female-to-male ratio. CTS is uncommon in children and typically
manifests in adults aged 40 to 60 [6].

Occupations involving frequent computer use, exposure to vibrating equipment, or repetitive
movements significantly elevate the risk of developing CTS for individuals. Obesity, genetic
predisposition, diabetes, rheumatoid arthritis, hypothyroidism, and pregnancy also contribute to

the risk of developing CTS [7].

The pathology associated with CTS generally results from a combination of compression and
traction affecting the median nerve. The compressive element characterized by increased
pressure, obstruction of overall venous outflow, localized edema buildup, and impairment of the
median nerve’s intraneural microcirculation. Nerve function is compromised when lesions
develop on the myelin sheath and axon, causing inflammation and loss of normal physiological
protective and supportive functions of surrounding connective tissues. The changes in the nerve’s
structural integrity worsen the dysfunctional environment. Repeated traction and wrist

movements exacerbate the dysfunctional environment, leading to further nerve injury [8].
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HCPs that perform tasks requiring both force and repetition or holding vibrating tools have an
80% higher rate of developing CTS, in particular dentists, physiotherapists, orthopedic doctors,
and surgeons [9].

Rotator Cuff Syndrome (RCS)

Shoulder pain comprises the third-leading musculoskeletal complaint at physician office visits,
following spine and knee complaints. With a lifetime prevalence rate of 67%. Shoulder pain is
most commonly caused by subacromial impingement syndrome and/or rotator cuff pathologies.
Rotator cuff injuries affect patient populations in an age-dependent fashion. Prevalence rates
increase with the increment of age [10].

The RC is an anatomic coalescence of the muscle bellies and tendons of the supraspinatus (SS),
infraspinatus (IS), teres minor (TM), and subscapularis (SubSc). RCS is inflammation of muscles
and tendons around the shoulder joint leading to pain, weakness, and decrease ROM. In HCPs,
it often occurs due to lifting or transferring patients.

RCS constitutes a spectrum of disease across a wide range of pathologies associated with injury or
degenerative conditions affecting the RC. RCS includes subacromial impingement syndrome
(SIS) and bursitis, RC tendonitis, partial-versus full-thickness RC tears (PTTs versus FTTs), and,
chronically, can influence the development of glenohumeral degenerative joint disease (DJD)

and rotator cuff arthropathy (RCA) [11].

Injuries to the RC range from simple contusions and tendonitis to chronic tendinopathy, partial
tears, and full-thickness tears. RC pathology can affect any subset of patient populations.
Similarly, RC pathology is seen across all ages [12].

Dentistry work often involves static postures, arm abductions, and repetitive overhead reaching
activities that can add stress to the shoulder, predisposing them to RC injury [13].

While SIS is the most common cause of shoulder pain, RC tendonitis is often seen in association
with shoulder impingement. RC tendonitis can present in the acute setting following injury or,
chronically, as a result of repetitive overuse activities or sport-related demands [14]. Acute or
chronic tendinopathic conditions that result from a vulnerable environment for the rotator cuff
secondary to repetitive eccentric forces and predisposing anatomical/mechanical risk factors [15].

Approximately 25% of patients with rotator cuff tendinopathy reported to have depressive and
anxious symptoms, and almost 90% of patients report poor sleep quality or insomnia. Overall,
nine psychological factors were identified to be associated with patient-reported outcome
measures in patients with rotator cuff tendinopathy including depression and anxiety or fear of
pain, pain catastrophizing, emotion, distress, mental health, poor sleep-quality, expectation, and

concerns [16].
Tendonitis
i. Bicipital tendinitis

The long head of the biceps (LHB) brachii tendon originates at the supraglenoid tubercle and
superior glenoid labrum. Inside the joint, the tendon is extrasynovial and passes obliquely,
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heading toward the bicipital groove. The LHB tendon distally joins the short head of the biceps
(SHB) tendon to insert on the radial tuberosity and medial forearm fascia [17].

Biceps tendonitis describes a clinical condition of inflammatory tenosynovitis, most commonly
affecting the tendinous portion of the LHB as it travels within the bicipital groove in the
proximal humerus. The continuum of clinical pathology ranges from acute inflammatory
tendinitis to degenerative tendinopathy [18].

The pathophysiology of LHB tendinitis/tendinopathy begins with the early stages of
tenosynovitis and inflammation secondary to repetitive traction, friction, and shoulder rotation.
Inflammation develops early on in the tendinous portion in the bicipital groove. The tendon
increases in diameter secondary to swelling and/or associated hemorrhage, further compromising
the tendon as it becomes mechanically irritated in its confined space [19].

The resultant increased pressure and specific sites of traction predispose the tendon to pathologic
shear forces. In addition, the sheath of the biceps tendon is a direct extension of the synovial
lining of the glenohumeral joint. Thus, concomitant or preexisting RC pathology can directly
compromise the LHB tendon itself [20].

ii. Wrist and hand tendinitis

Werist tendonitis is a relatively common overuse condition which may affect one or more wrist
tendons and is characterized by tissue damage, pain, and often swelling of the affected tendons.
Whilst the term wrist tendonitis technically means ‘inflammation of the wrist tendons’, recent
studies have demonstrated that overuse tendon injuries have little or no inflammation present
and instead are primarily characterized by collagen degeneration, fiber disorientation and
thinning, scattered vascular in-growth, and increased glycosaminoglycan [21].

Many muscles of the wrist and hand originate from the radius and ulnar and cross the wrist to
insert into the bones of the wrist, hand, and fingers via the wrist tendons. These muscles fall into
two broad groups known as the wrist and finger flexors and the wrist and finger extensors.
Collectively, the muscles are responsible for gripping activity, movement of the wrist in all
directions, and general activities involving the use of the wrist and fingers, such as lifting,
holding, carrying, writing, typing, and pulling activities [22].

During contraction of the muscles of the wrist, tension is placed through the wrist tendons.
When this tension is excessive due to too much repetition, prolonged force, or high force,
damage to the wrist tendons may occur. Wrist tendonitis is a condition whereby there is damage,
with subsequent degeneration, fiber disorganization/thinning, and often swelling affecting one or
more of the wrist tendons. This is usually due to gradual wear and tear associated with overuse;
however, it may also occur traumatically due to a specific incident [23].

A thorough subjective and objective examination from a physiotherapist may be sufficient to
diagnose wrist tendonitis. Further investigations such as an X-ray, Ultrasound, MRI, or CT scan
may be required to assist with diagnosis, rule out other conditions, and assess the severity of the
condition [24].

There is a consistent correlation between biomechanical factors, such as awkward posture,
manual therapy practices, and repeated movement, lifting heavy objects in combination with
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other job risk factors, and hand/wrist tendinitis and the development of hand/wrist tendinitis

[25].

Factors that have been found to have the highest predictive value for identifying an individual
likely to develop wrist and hand tendonitis include mainly patient-related and few job-related
factors, including age greater than 40 years, body mass index greater than 30, baseline complaints
of shoulder or neck discomfort, a history of carpal tunnel syndrome, and finally, jobs with higher
shoulder posture ratings. It seems increasingly clear that work-related upper extremity complaints
involve a complex interaction between both physical and psychological attributes of the worker

and the workplace itself [26].
Epicondylitis (Tennis/Golfer’s Elbow)

Lateral epicondylitis, also commonly referred to as tennis elbow, describes an overuse injury
secondary to an eccentric overload of the common extensor tendon at the origin of the extensor

carpi radialis brevis tendon [27].

Tennis elbow is often an overuse injury primarily due to repetitive strain from tasks and activities
that involve loaded and repeated gripping and/or wrist extension. It historically occurs in tennis
players but can result from any sports or occupations that require repetitive wrist extension,
radial deviation, and/or forearm supination. It is also seen in athletes who play squash and
badminton, and other sports or activities that require similar movements. This condition is often
precipitated by poor mechanics and technique or improper equipment in the athletic patient
population [28].

Tennis elbow is the most common cause of elbow symptoms in patients presenting with elbow
pain in general. The condition tends to affect men and women equally. Despite the condition
being commonly referred to as tennis elbow, tennis players make up only 10% of the patient
population. It is more common in individuals older than 40 years of age [29].

Smoking, obesity, repetitive movement for at least two hours daily, and vigorous activity
(managing physical loads over 20 kg such as lifting and positioning of patients) are risk factors
among HCPs for developing this condition. The natural course of the condition is favorable,
with spontaneous recovery within one to two years in 80% to 90% of patients [30].

This condition is primarily a degenerative overuse process of the extensor carpi radialis brevis and
the common extensor tendon. Aside from degenerative changes, the histological findings include
granulation tissue, micro-rupture, an abundance of fibroblasts, vascular hyperplasia, unstructured
collagen, and a notable lack of traditional inflammatory cells within the tissue. Ultrasound
evaluation often reveals calcifications, intra-substance tears, marked irregularity of the lateral
epicondyle, and thickening and heterogeneity of the common extensor tendon [31].

Lateral epicondylitis is a clinical diagnosis, and imaging is often not necessary. A provider may
consider obtaining an elbow radiographic series (anteroposterior and lateral) if other injuries or
conditions are suspected by history and/or physical exam. Other conditions warranting potential
imaging workup include evaluating concomitant degenerative joint changes, fractures, tumors, or

bursitis. If the patient is not responding to nonoperative management modalities, the provider
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may consider ordering an MRI or ultrasound to evaluate for tears, stress fractures, or
osteochondral defects [32].

Medial epicondylitis, also known as “golfer’s elbow” or “thrower’s elbow”, refers to the chronic
tendinosis of the flexor-pronator musculature insertion on the medial epicondyle of the humerus
as a result of overuse or repetitive stress. The flexor-pronator muscle group is composed of the
pronator teres and the common flexor tendon, which includes tendons of the flexor digitorum
superficialis, flexor carpi ulnaris, flexor carpi radialis, and palmaris longus. The flexor carpi
radialis and the pronator teres are the most commonly involved tendons in medial epicondylitis

[33].

Medial epicondylitis is primarily caused by repetitive strain from activities that involve frequent
loaded gripping, forearm pronation, and/or wrist flexion. It most commonly occurs in golfers,
tennis players, and baseball pitchers. Although it is often associated with athletes, this condition
is also prevalent in the general population. Medial epicondylitis is often precipitated by poor
body mechanics, improper techniques, and/or inadequate equipment or tools [34].

Musculoskeletal ultrasound (MUS) evaluation has a sensitivity and specificity, 95.2% and 92%
respectively, for the diagnosis of medial epicondylitis. The most common findings on ultrasound
are focal, hypoechoic changes in the common flexor tendon, thickening of the tendon sheath,
partial or full-thickness tears, neovascularization using Doppler, and cortical irregularities at the

medial epicondyle [35].
Thoracic Outlet Syndrome

Compression of nerves and blood vessels between the neck and shoulder, leading to pain,
numbness, and weakness in the arm and hand, commonly from poor posture or repetitive
overhead activities [36].

Shoulder Impingement Syndrome

Shoulder impingement is a clinical term often used nonspecifically to describe patients
experiencing pain with overhead activity. Internal impingement is common in repetitive
overhead activities. It occurs due to compression of the articular side rather than the bursal side
of the RC tendons, between the posterior superior glenoid rim and humerus when the arm is in
full external rotation, abduction, and extension [37].

External impingement, a term used synonymously with subacromial impingement syndrome.
External impingement encompasses etiologies of external compressive sources (i.e. the acromion)

leading to subacromial bursitis and bursal-sided injuries to the RC [38].
Muscle Strains and Sprains:

Overstretching or tearing of muscles or ligaments in the upper limb, resulting in pain, swelling,
and decreased function, typically from sudden movements or lifting heavy objects [39].

De Quervain’s tenosynovitis

De Quervain’s tenosynovitis is a painful condition that affects the tendons on the lateral side of
the wrist. It is caused by inflammation of the tendons that control the movement of the thumb,
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specifically the abductor pollicis longus and extensor pollicis brevis. These tendons run through a
narrow tunnel known as the wrist’s first extensor compartment. It is a fibro-osseous sheath that
becomes constricted and inflamed in De Quervain’s tenosynovitis [40].

It typically affects adults, most commonly women between 30 and 50 years of age, especially
those who use repetitive hand or wrist motions in their daily activities like dentists and
physiotherapists. However, it can also occur in men and women of any age group who engage in
activities that strain the tendons in the wrist and hand [41].

Trigger Finger

Trigger finger has been aptly described as a pathologic disproportion between the volume of the
flexor tendon sheath and its contents. Although pain is the most common presenting symptom
for other tendon disorders and can certainly be present in cases of trigger finger, patients mainly
complain of the digit snapping, catching, or locking. Flexion deformities of the proximal
interphalangeal (PIP) joint and an inability to fully flex the finger into the palm can be seen [42].

Trigger finger has a prevalence of roughly 2% in the general population and approximately 20%
in multiple studies of patients with diabetes. Treatment includes rest, massage, exercise, local
steroid injection, and splinting [43].

* Pathophysiology of De Quervain’s tenosynovitis and Trigger Finger

The histopathologic finding of patients with both trigger finger and de Quervain’s disease
showed increasing disorganization or breakdown of the inner gliding layer of the pulley in the
pathologic state along with the absence of inflammation. In long-standing trigger finger, the
fibrocartilaginous gliding surface of the sheath is invaded by the hyperplastic outer vascular layer,
ultimately replacing it with fibrotic tissue in severe cases [44].

The extensor retinaculum in patients with de Quervain’s disease also demonstrated increased
vascularity and deposition of dense fibrous tissue that resulted in its thickening. Tendon
nodularity and fraying appear to be secondary to impingement on the degenerated and stenotic
sheath. The edges of the pulleys or small-diameter retinacular sheaths through which many
tendons pass, act as fulcrums. In fact, trigger finger and de Quervain’s disease are primarily
degenerative or reactive processes related to abnormal mechanical stress on the sheath and tendon

within [45].
Subacromial bursitis of the shoulder

The subacromial bursa is bordered superiorly by the acromion, coracoid, coracoacromial
ligament, and the proximal deltoid muscle fibers, and inferiorly by the fibers of the supraspinatus
muscle. The height of the subacromial space ranges from approximately 1.0 to 1.5 cm [46].

Inflammation of the bursa can occur due to a variety of reasons, e.g., subacromial impingement,
repetitive overhead activities/overuse, direct trauma, crystal deposition, subacromial hemorrhage,
autoimmune diseases (e.g., rheumatoid arthritis), and infection, leading to the development of
subacromial bursitis [47].
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The lower limb (LL) refers to the part of the body below the waist from the hip to the toes. It
includes the hip, thigh, knee, leg, ankle, foot, and toes, and consists of bones, muscles, tendons,
ligaments, nerves, and blood vessels [48].

The percentage of adults with lower limb pain (LLP) increases with age, ranging from 21.0% for
those aged (18-29) and 28.8% for those aged (30-44) to 43.4% for those aged (45-65) and
50.3% for those aged over 65 [49].

Occupations considered to be physically demanding, such as construction workers, floor layers,
brick layers, fishermen, farmers, and service personnel (including but not limited to salespersons,
health care workers, police officers) were associated with an increased risk of the development of
LL pain (40.1%- 70%) with more than 50% of the LLP cases could be attributed to work [50].

LLP is prevalent among HCPs. In a systematic review and meta-analysis, the prevalence of LLP
that lasted more than a day in the previous 12 months among HCPs ranged from 20% to 35%.
Nurses, physiotherapists, and surgeons had higher rates of MSD prevalence in LL than other
occupations [51].

Among HCPs, the knee and ankle/foot regions are most commonly affected by MSDs. In the
knee, the prevalence of MSDs ranged between 7.5% and 77%, and in the ankle between 3.2%
and 100% [52].

* Hip joint and thigh MSDs in HCPs

HCPs are susceptible to various MSDs affecting the hip joint due to the physical demands of
their work. Awkward postures including kneeling, sitting, stair climbing, standing, and walking
with the exposure duration at least 1 h/day are the main occupational risk factors for LL-
WMSDs in the hip. Among them, kneeling was the posture that had the worst side effect on the
hip joint, compared to other postures and activities such as walking and standing [53].

The smaller period of kneeling less than 1 hour/day might be associated with the higher range of
hip flexion: Walking is a lower extremity activity which required hip flexion ranged from -50 to

380. Meanwhile, kneeling requires higher hip flexion up to 700 [54].
Some common disorders they may encounter include:
Hip Osteoarthritis (HOA):

Hip osteoarthritis (HOA) is a degenerative joint disease that causes progressive damage to the
articular cartilage in the form of erosions and thinning with subsequent joint space narrowing,
and bony changes including sclerosis of subchondral bone and new bone formation [55].

The hip is the second most commonly affected joint after the knee joint. The prevalence of
confirmed symptomatic hip osteoarthritis is estimated at less than 1% of the population (all
ages), more common in women than in men and increasing with age [506].

Greater Trochanter Pain Syndrome (GTPS)

Greater trochanter pain syndrome (GTPS) refers to hip periarthritis and trochanteric bursitis
[57]. Particularly, GTPS contains a range of causes including gluteal medius and minimus
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tendinopathy and/or tears, trochanteric bursitis and external coxa saltans. The presentation in
common of these conditions is prolonged, intermittent peritrochanteric pain accompanied by
tenderness to palpation overlying the lateral aspect of the hip [58].

The gluteus medius tendon is composed of 2 parts: a strong main round tendon that attaches to
the superoposterior facet of the greater trochanter (GT) and a thin lateral part that attaches to the
lateral facet of the GT. The gluteus minimus tendon attaches to the anterior facet of the GT. A
bursa is located under each of these tendons. The trochanteric bursa, the largest and most
superficial bursa, is located beneath the gluteus maximus muscle and the iliotibial tract and
covers the posterior and lateral facets of the GT and the gluteus medius tendon [59].

A number of risk factors have been implicated in the likelihood of developing GTPS including
female gender, obesity, knee pain, and LBP, scoliosis, leg length discrepancy, and articular
conditions of the lower limbs.

Because of the functional connection between the lumbopelvic and hip region, it is not
surprising to see a concurrent or past history of LBP. Additionally, iliotibial band (ITB)
tenderness and knee osteoarthritis were positively related to the presence of GTPS [60].

It is postulated that these confounding variables adversely alter lower-limb biomechanics and
create abnormal force vectors at the hip [61].

While GTPS can stem from a variety of mechanisms, the most common onset is from
degenerative, interstitial changes in the hip abductor tendons. Histological investigation and
evidence from MRI of calcific changes about the greater trochanter in 13-40% of patients with
chronic GTPS confirm this perspective [62].

Piriformis syndrome (PS)

Piriformis syndrome (PS) is an uncommon and controversial disease that is presumed to be a
compression neuropathy of the sciatic nerve at the level of the piriformis muscle (PM) [63].

Irritation of the piriformis muscle can occur if we remain for long periods sitting or standing, or
we repeat certain movements. When the piriformis muscle is hardened and spasmed, it can
compress the sciatic nerve. Irritation can cause pain in the gluteus minimus and the posterior
area of the leg down to the foot. Symptoms are confused with disc diseases of the spine [64].

PS can lead to hip and buttock pain, numbness, and tingling, commonly seen in HCPs who
spend prolonged periods sitting or standing [65].

Bursitis:

Inflammation of the bursae, small fluid-filled sacs that cushion the hip joint, causes pain and
tenderness, particularly in HCPs who spend long hours standing or walking.

Hip Flexor Strain:

Overuse or sudden movements can strain the muscles and tendons in the hip flexor, resulting in
pain and reduced mobility, especially among healthcare providers who perform repetitive
bending or lifting tasks.
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Labral Tears:

Tears in the labrum, the cartilage rim surrounding the hip socket, can cause hip pain, clicking
sensations, and limited hip movement, often exacerbated by repetitive twisting or pivoting

motions.
Sacroiliac Joint Dysfunction:

Dysfunction or inflammation of the sacroiliac joint, which connects the sacrum to the pelvis, can
cause hip and lower back pain, exacerbated by activities like lifting or bending. This is common
in healthcare providers who perform patient transfers or assist with mobility.

Osteonecrosis:

HCPs may be at risk of avascular necrosis (AVN) if their work involves prolonged standing,
repetitive motions, or heavy lifting, which can contribute to hip joint stress and potential
vascular compromise. Proper ergonomic practice and regular breaks to relieve pressure on hip

joints are important preventive measures for HCPs.

Management of hip joint musculoskeletal disorders in healthcare providers typically involves rest,
physical therapy, pain management, and ergonomic adjustments. In severe cases, surgical
interventions such as hip arthroscopy or hip replacement may be necessary. Preventive measures,
including proper body mechanics, ergonomic assessments, and strengthening exercises, are
essential for reducing the risk of hip joint disorders among healthcare providers.

* Knee joint MSDs in HCPs

Knee joint musculoskeletal disorders are prevalent among HCPs due to the physical demands of
their work [66]. Some common disorders they may experience include:

Patellofemoral Pain Syndrome (PFPS):

Patellofemoral Pain Syndrome (PEFPS) is characterized by pain around or behind the kneecap,
especially with activities like climbing or descending stairs, squatting, or sitting in flexed knee
positions for prolonged periods of time [67].

Ligament Injuries:

Ligament injuries, such as anterior cruciate ligament (ACL) tears or medial collateral ligament
(MCL) injuries, often result from sudden twisting or impact [68].

A ligamentous injury of the knee refers to damage or disruption to one or more of the ligaments
that provide stability and support to the knee joint. Ligaments are tough bands of fibrous tissue
that connect bones to other bones, and in the knee, they help to stabilize the joint by preventing

excessive movement in certain directions [69].

Common ligamentous injuries of the knee include sprains or tears of the anterior cruciate
ligament (ACL), posterior cruciate ligament (PCL), medial collateral ligament (MCL), and
lateral collateral ligament (LCL). These injuries can range from mild stretching or partial tears to
complete ruptures, resulting in pain, swelling, instability, and limited range of motion in the
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knee. Treatment for ligamentous knee injuries may involve rest, physical therapy, bracing, or in
severe cases, surgical repair or reconstruction of the damaged ligament [70].

MCL injury is a common knee injury that can occur due to sudden and forceful turning,
twisting, or cutting. The MCL is a major ligament located on the inner side of the knee that
connects the thigh bone to the shin bone and provides strength and stability to the knee joint.
Symptoms of an MCL tear include medial-sided knee pain above or below the joint line,
tenderness, and mild to intense pain depending on the severity of the tear. The tear can be partial
(some fibers in the ligament are torn) or complete (the ligament is torn into two pieces).
Treatment for MCL tears usually involves rest, ice, compression, and physical therapy. Recovery
time depends on the grade of the tear and the presence of other injuries [71].

LCL injury is a tear in the ligaments on the outside of the knee. It is usually caused by a sudden
varus force to the knee, such as a sports injury or an accident. It may occur along with other knee
injuries, such as PLC or ACL. The main symptoms are pain, swelling, and weakness. The
diagnosis is based on physical exam and MRI. The treatment involves rest, medications, and
physical therapy. LCL tears usually heal after three to 12 weeks, depending on severity [72].

* Ligamentous injuries of the knee joint in HCPs can occur due to various causes, including:

Trauma: Direct trauma to the knee, such as a fall, impact, or collision, can cause ligamentous

injuries, including sprains or tears of the ACL, PCL, MCL, or LCL [73].

Overexertion: HCPs may experience ligamentous injuries from overexertion or repetitive stress
on the knee joint, especially during tasks that involve lifting, transferring patients, or standing for

long periods [74].

Improper Body Mechanics: Poor body mechanics while performing tasks such as lifting,
bending, or moving patients can increase the risk of ligamentous injuries in HCPs. Improper
lifting techniques, sudden movements, or awkward positioning may also strain the ligaments of

the knee [75].

Fatigue: Fatigue from long shifts or consecutive days of work can impair muscle coordination
and proprioception, increasing the risk of ligamentous injuries during routine tasks [76].

Sports or Recreational Activities: HCPs who participate in sports or recreational activities outside
of work may be at risk of ligamentous injuries if they engage in high-impact or contact sports
that involve twisting, pivoting, or sudden changes in direction [77].

Obesity: Excess body weight can increase the load on the knee joint and place additional stress
on the ligaments, predisposing healthcare providers who are overweight or obese to ligamentous

injuries [78].

Age and Degeneration: As HCPs get old, the ligaments of the knee may naturally weaken or
degenerate, increasing the susceptibility to injuries, particularly during activities that involve

strenuous or repetitive movements [79].
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Previous Injuries: HCPs with a history of knee injuries, including ligamentous sprains or tears,
may be at higher risk of recurrent injuries due to residual weakness or instability in the affected
ligaments [80].

By promoting proper lifting techniques, ergonomic practices, adequate rest breaks, and
maintaining overall physical fitness, HCPs can reduce the risk of ligamentous injuries in the knee
joint [81].

Meniscal Tears:

Tears in the meniscus, the cartilage that cushions the knee joint, can cause pain, swelling, and
restricted movement. The lateral and medial menisci of the knee joint are two crescent-shaped
pieces of fibrocartilage that sit between the femur (thigh bone) and tibia (shin bone) [82]. Here’s
a breakdown of their shape and anatomy:

a) Lateral Meniscus:
The lateral meniscus is more circular in shape compared to the medial meniscus.

It is attached to the lateral edge of the tibial plateau, forming a larger arc than the medial

meniscus.
The lateral meniscus covers approximately 70-75% of the lateral tibial plateau.

It has more mobility and less attachment to surrounding ligaments and structures compared to
the medial meniscus [83].

b) Medial Meniscus:

The medial meniscus is more C-shaped in appearance, with a narrower arc compared to the

lateral meniscus.

It is attached to the medial edge of the tibial plateau and extends farther toward the center of the
knee joint.

The medial meniscus covers approximately 50-60% of the medial tibial plateau [84].

It is firmly attached to the medial collateral ligament (MCL) and joint capsule, providing greater
stability and less mobility compared to the lateral meniscus.

Both the lateral and medial menisci are composed of dense fibrocartilage and have a wedge-
shaped cross-section, with the thicker outer edges tapering to thinner inner edges. Blood supply
to the menisci is limited, with the outer third having better vascularity compared to the inner
two-thirds. This limited blood supply affects the healing potential of meniscal tears, particularly
those located in the inner region [85].

* The lateral and medial menisci of the knee joint serve several important functions:

Load Distribution: Both the lateral and medial menisci help distribute the weight and forces
transmitted through the knee joint during activities such as walking, running, and jumping.
They help to absorb shock and reduce the stress on the articular cartilage of the knee [86].
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Stability: The menisci contribute to the stability of the knee joint by acting as cushions between
the femur (thigh bone) and tibia (shin bone). They help to maintain proper alignment and
prevent excessive movement or shifting of the bones within the joint [69].

Lubrication: The menisci secrete synovial fluid, a lubricating substance that helps reduce friction
between the bones and facilitates smooth movement of the knee joint [87].

Joint Congruence: The shape and structure of the menisci help improve the congruence of the
articular surfaces of the femur and tibia, enhancing the overall fit and stability of the knee joint

(88].

Shock Absorption: During weight-bearing activities, the menisci compress and deform to absorb
impact forces, protecting the underlying cartilage and ligaments from damage [89].

Overall, the lateral and medial menisci play crucial roles in maintaining the function, stability,
and health of the knee joint, contributing to its smooth and efficient movement [90].

A meniscal tear is a common knee injury involving damage to the meniscus. This tear can occur
due to sudden twisting or impact, leading to pain, swelling, and restricted movement in the knee

[91].

A meniscal lesion that takes place on the job has likely been building up for some time, yet
cumulative knee laxity can be considered as a predisposition to a future meniscal disorder. This is
likely to happen through frequent and prolonged episodes of kneeling and squatting activities
where the lower legs are often rotated internally or externally, and where jerking movements
might possibly occur during work activities. With newfound knee laxity, the knee is now
structurally more unstable and susceptible to injury during dynamic abrupt movements such as
during a slip, twist, stagger, or fall [92].

* Causes and risk factors for meniscal disorders or tears of the knee joint in HCPs can include:

Repetitive Movements: HCPs often perform repetitive motions such as bending, kneeling, and
squatting, which can strain the knee joint and increase the risk of meniscal tears over time [93].

Lifting and Transferring Patients: Healthcare professionals frequently lift and transfer patients,
which can put significant stress on the knees, especially if proper lifting techniques are not

followed [94].

Prolonged Standing: Many healthcare jobs require prolonged periods of standing, which can lead
to overuse and strain on the knee joint, potentially contributing to meniscal injuries [95].

Physical Activity Outside of Work: HCPs who participate in recreational sports or physical
activities outside of work may be at increased risk of meniscal tears, especially if these activities

involve sudden movements or impact to the knees [96].

Age and Degeneration: As HCPs age, the cartilage in their knees may naturally degenerate,
making them more susceptible to meniscal injuries [97].

Previous Knee Injuries: HCPs with a history of knee injuries, such as ligament sprains or

previous meniscal tears, may be at higher risk of experiencing recurrent tears [98].
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Improper Body Mechanics: Poor body mechanics while performing tasks such as lifting,
transferring patients, or bending can increase the risk of knee injuries, including meniscal tears

[99].

Obesity: Excess body weight can increase the load on the knee joint, putting HCPs who are
overweight or obese at higher risk of meniscal injuries [100].

By addressing these factors through proper training, ergonomic interventions, and promoting
overall knee health, healthcare providers can reduce their risk of developing meniscal disorders or
tears.

Knee Osteoarthritis:

One of the most debilitating occupational knee disorders is knee osteoarthritis (OA). This
degenerative disease causes inflammation within the knee joint and is accompanied by cartilage
rigidity and atrophy. The deformation and damage are exacerbated during movement and
weight-bearing periods, which in turn affects additional joint structures within proximity, such as
the ligaments and tendons. Inflammation, bone spurs, cartilage wear, narrowed joint space

between the femur and tibia, and bone-to-bone contact are all signs of knee OA [101].

Symptoms of the disorder include pain, stiffness after sitting or sleeping, decrease range of
motion, swelling, and weakness of joint muscles. Severity levels of the disorder are given during

the diagnosis stage [102].

A variety of intrinsic and extrinsic risk factors have been associated with the development of knee
OA. The intrinsic factors include: older age, female sex, genetic susceptibility (family history of
knee OA), overweight and obesity, inflammation, dyslipidemia, and prior injury. Obesity
induces not only biochemical alterations (i.e. increase in proinflammatory adipokines and
cytokines) but also contributes to a mechanical overload, particularly in lower limb joints [50].

Extrinsic risk factors, such as improper lifting technique, climbing, kneeling, and squatting were
all associated with a higher risk of knee OA [103]. Other causes include:

Poor postures; prolonged standing or sitting with poor postures can put undue stress on the
knees, leading to wear and tear over time [104].

Overuse; engaging
User
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...in activities that repeatedly stress the knees without proper rest and recovery can lead to a
breakdown of cartilage in the joint [105].

Lack of regular exercises; this weakens the muscles supporting the knees, making them more
susceptible to injury and degeneration [106].

Bursitis:

Inflammation of the bursae, fluid-filled sacs that cushion the knee joint, causes pain and swelling,
particularly in healthcare providers who frequently kneel or squat.

The knee has two bursae (the prepatellar and infrapatellar) along its anterior portion. Bursitis is
the inflammation of a bursa sac accompanied by swelling and thickening of the bursa walls. Two
primary types of extrinsic risk factors are noted by studies to be related to knee bursitis; using the
knee as a hammer (sudden impact stress) and kneeling on or leaning against the knee (prolonged
contact stress). Both types of stresses involve distributing forces through the knee to the knee
bursae [107].

Deep infrapatellar bursitis usually results from overuse of the knee extensor mechanism. The
bursa is located posterior to the patellar tendon and anterior to the tibial tuberosity. The
ultrasound image reveals fluid accumulation between the deep surface of the patellar tendon and
tibia plateau [108].

Iliotibial Band (ITB) Syndrome:

Inflammation of the ITB leads to pain on the outer side of the knee, often exacerbated by
repetitive bending or standing.

ITB syndrome develops by repetitive knee flexion and extension movements, which cause
rubbing and possibly irritation of the distal ITB as it passes across the lateral epicondyle of the
femur. ITB syndrome has been associated with a number of potential risk factors, such as,
previous I'TB tightness, long distances traveled, prolonged walking or running on a track, interval
workouts, and weak knee extensor, knee flexor, and hip abductors muscles. ITB syndrome
appears to be influenced by weak hip abductors [109].

HCPs either actively treat people as physicians or nurses, or indirectly treat patients as staff
members, technicians, aides, or medical waste handlers. Major physical injuries among HCPs
include musculoskeletal issues, which are more prevalent among nurses and orderly employees. It
occurs over seven times more frequently in these professionals due to patient handling,
positioning, making beds in extremely uncomfortable positions, and shifting to beds, chairs, and
toilets for purposes of diagnosis and treatment. Muscle stiffness, sprains, and strains are often
reported among healthcare professionals. Most affected body areas include the shoulders, low
back, knee pain, and leg muscles. Out of 210 HCPs, ITB tightness was found to be present in
110(52.38%) [65].

Other less common causes:

a) Patellar tendinitis

Tob Regul Sci.™ 2022;8(2): 734 - 760 748



Shaimaa Mohamed Abd-elatif Saeed et. al
Common upper and Lower limb MSDs in HCPs

Patellar tendinitis, also known as jumper's knee, is a condition characterized by inflammation
and irritation of the patellar tendon, which connects the kneecap (patella) to the shinbone (tibia)

[110].

This condition typically results from repetitive stress or overuse of the patellar tendon, often from
activities that involve jumping, running, or sudden changes in direction [111]. Patellar tendinitis
can cause pain, tenderness, and swelling around the patellar tendon, particularly just below the
kneecap [112].

It is common in athletes who participate in sports that require repetitive jumping or running
motions, but it can also affect individuals in occupations that involve repetitive knee movements,
such as healthcare providers [113].

Ultrasound is used to confirm the diagnosis of patellar tendinopathy. The patellar tendon is
easily visualized with the knee partially flexed. Ultrasound uses sound waves to create an image of
your knee, revealing tears in your patellar tendon. It can also show calcific deposits along the
course of the patellar tendon and soft tissue thickening [114].

Treatment for patellar tendinitis may include rest, ice, physical therapy, stretching and

strengthening exercises, and in severe cases, corticosteroid injections or surgery [115].

Patellar tendonitis can affect HCPs due to various factors related to their work environment and
activities [116].

* Some causes of patellar tendonitis in healthcare providers include:

Prolonged Standing and Walking: HCPs, such as nurses, doctors, and physical therapists, often
spend long hours on their feet, walking and standing during patient care activities. This
prolonged weight-bearing can put stress on the patellar tendon, leading to inflammation and
tendonitis [86].

Repetitive Movements: HCPs frequently perform repetitive motions, such as squatting, kneeling,
and bending, as part of their job duties. These repetitive movements can strain the patellar
tendon over time, contributing to the development of tendonitis [117].

Lifting and Transferring Patients: HCPs are required to lift and transfer patients from beds to
chairs, stretchers, or examination tables. These tasks involve significant lower body strength and
can put strain on the patellar tendon, especially if proper lifting techniques are not followed
[118].

Emergency Situations: In emergency situations, HCPs may need to perform sudden movements
or maneuvers, such as quickly moving patients or responding to emergencies. These abrupt

movements can place excessive stress on the patellar tendon, increasin e risk of injury an
t pl t the patellar tend g the risk of injury and

tendonitis [119].

Improper Body Mechanics: Poor body mechanics while performing tasks such as lifting,
transferring patients, or bending can exacerbate the risk of patellar tendonitis among healthcare
providers. Incorrect posture or lifting techniques can place additional strain on the knees and
patellar tendon [120].
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Occupational Stress: The demanding and stressful nature of healthcare work can contribute to
muscle tension and fatigue, which may increase the risk of overuse injuries like patellar tendonitis
[121].

Lack of Proper Equipment: Inadequate ergonomic equipment or improper footwear in
healthcare settings can also contribute to the development of patellar tendonitis by increasing the
strain on the knees and lower extremities [122].

By addressing these factors through ergonomic interventions, proper training in body mechanics,
and promoting awareness of the importance of rest and recovery, healthcare providers can reduce
the risk of developing patellar tendonitis in the workplace [123].

b) Chondromalacia Patella (CMP)

Chondromalacia patella (CMP) is referred to as anterior knee pain due to the physical and
biomechanical changes. The articular cartilage of the posterior surface of the patella is going
through degenerative changes which manifest as a softening, swelling, fraying, and erosion of the
hyaline cartilage underlying the patella and sclerosis of the underlying bone. CMP is one of the
most frequently encountered causes of anterior knee pain among young people [124].

CMP can affect anyone, including HCPs who may be prone to it due to prolonged standing or
repetitive knee movement during patient care. Preventive measures like proper ergonomics,
strengthening exercises, and avoiding activities that aggravate the condition are important for
HCPs suffering from CMP. Treatment options may also include physical therapy, knee bracing,
pain management, and surgery in severe cases [125].

Management of these disorders typically involves a combination of rest, physical therapy, pain
management, and ergonomic adjustments. In severe cases, surgical interventions like arthroscopy
or knee replacement may be necessary. Preventive measures, including proper body mechanics,
ergonomic assessments, and strengthening exercises, are crucial for reducing the risk of knee joint

musculoskeletal disorders among healthcare providers [126].
¢ Ankle & Foot MSDs in HCPs:

The ankle joint is a complex of articulations between; the distal ends of the tibia and its medial
malleolus, lateral malleolus of the fibula, and the trochlear surface of the talus. All of the articular
surfaces of the ankle joint are covered with hyaline cartilage [127].

Due to its heavy load-bearing nature, the ankle joint must be stabilized, but to the extent in
which it is still permitted full mobility. The ligaments that stabilize the ankle joint are the medial
and lateral collateral ligaments. The lateral collateral ligament is a strong compound ligament
that reinforces the lateral aspect of the ankle joint. It is comprised of three distinct bands. The
medial collateral ligament is a strong, triangular band that reinforces the medial aspect of the
ankle joint. This ligament is important to stabilize the ankle joint in eversion and prevent
dislocations of the joint (over-eversion) [128].

The primary muscles that perform plantar flexion are gastrocnemius and soleus. Other significant
plantar flexors are the flexor digitorum longus, flexor hallucis longus, fibularis longus, and tibialis
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posterior. A common denominator of these muscles is the fact that they all enter the foot
posterior to the medial and lateral malleoli.

Dorsiflexion of the foot in the ankle joint is produced by tibialis anterior, extensor digitorum
longus, extensor hallucis longus, and fibularis tertius, that cross the ankle joint anteriorly.

Inversion of the ankle is produced by the main dorsiflexor of the foot, the tibialis anterior, as well
as tibialis posterior that acts as a plantar flexor. Eversion of the foot is produced by the dorsiflexor
fibularis tertius, and plantar flexors fibularis longus and fibularis brevis [129].

Foot and ankle pain is a sensory and emotional experience caused by inflammatory and
degenerative damage to any region distal to the tibia or fibula, including bones, joints, muscles,
nerves, skin, and vascular structures [130]. In addition, constant exposure to prolonged standing
has a 1.7-fold increase in the risk of foot pain [131].

Many occupations require prolonged daily standing, such as food service, factory, retail
environments, as well as healthcare professionals, specifically nursing. While performing
interventions in static positions or walking long distances throughout the day, nurses are exposed
to consequences associated with prolonged walking and standing, predisposing their lower
extremities to stress, especially in the ankle and foot region [132].

About 24% of nurses reported absenteeism from work in the past 12 months due to foot and
ankle pain, which was the second reason for absentecism among healthcare professionals after

LBP [130].

In nurses, ankle and foot pain was significantly associated with; old age, BMI, insole or sole non-
users, low level of shoes comfort, foot condition, working area (ICU and emergency area),
increased working hours per week, working in the night shift, awkward posture, static posture,
lifting or lowering objects, prolonged standing, job stress, and physical demand [133].

Obesity has been associated with an increased risk of work-related musculoskeletal injuries of the
foot, LL, and LBP. Obesity alters gait, causing the foot to pronate and increases pressures exerted
beneath the foot, especially among women. Few studies have investigated the effects of weight

loss on foot disorders, but there is some evidence that weight loss can reduce general foot pain

[134].

The foot conditions, such as bunions (hallux valgus), toe deformities, flat feet, high arches,
corns/callous, and heel spurs/problems have all been associated with foot pain. However, the
finding that there was a more than five-fold increase in the likelihood of reporting a disabling
foot/ankle MSD for nurses with two or more of these conditions provides some insight into their
impact. Given that these conditions can often be ameliorated with interventions such as
appropriate modifications to footwear, the use of foot orthoses, along with the provision of
targeted education for nurses regarding self-management strategies and treatment options, such
as podiatry treatment [135].

Among HCPs, nurses working in the ICU have been associated with foot/ankle MSDs. The
almost four-fold increase in these problems amongst ICU nurses may have been related to the

nature of the work tasks or potentially the shift duration as most nurses have shifts of 12 hours or

longer [136].
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Physical risk factors such as prolonged standing and walking (up to 10 hrs) are the main

contributing factor to foot/ankle MSDs among nurses in their work location. As well as increased
physical demands of ICU work and 12 h shifts, all increase the risk of foot/ankle MSDs among
nurses [137].

No Conflict of interest.
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