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Abstract 

Background: 

Humerus fractures represent a significant orthopedic challenge and may result in pain, 

restricted shoulder mobility, and functional disability if rehabilitation is not initiated 

appropriately. Although early physiotherapy is believed to enhance recovery, the optimal 

timing for rehabilitation initiation remains controversial, particularly in resource-limited 

healthcare settings such as Palestine. 

Aim: 

This study aimed to compare the effects of early versus delayed physiotherapy initiation on 

pain, edema, shoulder range of motion, and functional recovery among adults’post 

humerus fractures. 

Methods: 

A quasi-experimental study was conducted amongst 40 adults aged 18–60 years diagnosed 

with humerus fractures. Participants were allocated into two groups: an early intervention 

group (n = 20), in which physiotherapy was initiated within two weeks following 

orthopedic referral, and a delayed intervention group (n = 20), in which physiotherapy 

commenced at least after six weeks due to several delayed reasons. Both groups received 

standardized physiotherapy protocols adapted to fracture stage and patient tolerance. 

Outcome measures included pain intensity assessed using the Visual Analog Scale (VAS) 

and the McGill Pain Questionnaireto help patients describe and quantify their pain's 

quality. While for functional recovery the Upper Extremity Functional Index (UEFI) we 

used, shoulder range of motion measured using a goniometer, and edema evaluated 

through standardized circumferential limb measurements and lastly the upper limb function 

and disability assessed using the Disabilities of the Arm, Shoulder, and Hand (DASH) 

questionnaire and. Assessments were performed at baseline and after an 8-week 

intervention period. 

Results: 

Improvements were observed across all outcome measures in both groups following 

physiotherapy. However, participants who received early physiotherapy demonstrated 

greater gains in shoulder range of motion and functional performance compared with those 

who received delayed intervention. Pain reduction occurred in both groups, with earlier 

initiation resulting in faster and more clinically meaningful improvement. Early 

intervention was also associated with lower disability levels and enhanced functional 

independence at follow-up. 

Conclusion: 

Early initiation of physiotherapy following humerus fracture is associated with superior 

functional recovery, improved shoulder mobility, reduced pain and edema, and decreased 

disability without compromising safety. These findings support the implementation of 
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timely rehabilitation strategies and highlight the need to improve access to early 

physiotherapy services in resource-limited settings. 

Keywords: Humerus fracture; rehabilitation timing; pain assessment; shoulder range of 

motion; upper limb function; disability outcomes; Visual Analog Scale; DASH; Upper 

Extremity Functional Index. 
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Chapter One 
_________________________________________________________________________ 

1.1 Background: 

 

Humerus fractures account for 5–8% of all fractures globally and rank among the most 

common orthopaedic injuries. They occur across all age groups but show a bimodal 

distribution: peaks are observed in young adults (20–40 years), typically due to high-

energy trauma (e.g., motor vehicle accidents or sports injuries), and in older adults 

(>60 years), commonly resulting from low-energy mechanisms such as falls—often 

compounded by osteoporosis (BMJ Open, 2022; European Review of Medical and 

Pharmacological Sciences, 2024). Postmenopausal women are at heightened risk due 

to bone density loss and hormonal changes, whereas men are more likely to sustain 

fractures through occupational hazards or high-impact activities (Task-oriented 

exercises, 2021). 

Anatomically, humerus fractures are categorized as proximal, mid-shaft, or distal, with 

proximal fractures being the most prevalent—particularly in the elderly 

(Rehabilitation protocols, 2023; European Review of Medical and 

Pharmacological Sciences, 2024). These injuries can cause substantial functional 

impairment, including pain, decreased mobility, and muscle weakness, limiting the 

performance of daily activities and potentially leading to prolonged disability. 

Immobilization, while sometimes necessary for fracture stabilization, further increases 

the risk of complications such as joint stiffness, muscle atrophy, and adhesive 

capsulitis, especially in the absence of timely, structured rehabilitation (Task-oriented 

exercises, 2021). 

Physiotherapy plays a crucial role in recovery, aiming to restore range of motion 

(ROM), rebuild strength, and alleviate pain. Early mobilization has been associated 

with improved functional outcomes and reduced complication rates; however, optimal 

timing, intensity, and delivery of interventions remain inconsistent, contributing to 

variable clinical results (BMJ Open, 2022). This inconsistency is exacerbated in 

resource-limited settings such as Palestine, where access to physiotherapy is markedly 

unequal. Rural areas often lack adequate facilities and trained personnel, and even in 

urban centers, geographic and socioeconomic barriers delay or impede care 
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(European Review of Medical and Pharmacological Sciences, 2024; Rehabilitation 

Protocols, 2023). Consequently, patients face higher risks of persistent stiffness, 

functional decline, and long-term disability. 

Evidence supports structured rehabilitation programs, including task-oriented 

exercises and progressive resistance training, as superior to non-structured approaches 

for pain control and functional independence (BMC Musculoskeletal Disorders, 

2021). Yet, implementation is frequently hindered by limited therapist availability, 

financial constraints, fragmented care pathways, and insufficient patient education. 

Notably, fear of re-injury may deter patients from engaging in early mobilization, even 

when medically appropriate (European Review of Medical and Pharmacological 

Sciences, 2024). 

Several recent studies have emphasized the importance of rehabilitation timing in 

optimizing functional outcomes following humerus fractures. Ranieri et al. (2024) 

identified that early rehabilitation, consisting mainly of pendulum and passive ROM 

exercises, resulted in better functional scores in the first three months of recovery, 

although differences in functional scores between early and late rehabilitation became 

minimal at longer follow-up. In surgically treated proximal humerus fractures, early 

controlled physiotherapy has been proven safe when stable fixation is achieved. Zhu 

et al. (2022) illustrated that commencing active rehabilitation within the first day post-

operation resulted in significantly better long-term functional outcomes, such as 

higher Constant–Murley scores and greater shoulder range of motion, without 

increased risk of fixation failure. 

Despite growing recognition of the benefits of early physiotherapy, significant gaps 

remain, particularly regarding patient-tailored protocols that account for age, fracture 

subtype, and comorbidities. Moreover, comparative data on the timing of intervention 

initiation in low-resource contexts are scarce. 

Therefore, this study aims to evaluate the impact of early versus delayed 

physiotherapy initiation on pain reduction and functional recovery among adults with 

humerus fractures in a resource-limited setting—specifically, Palestine. 

1.2 Problem Statement: 

Humerus fractures, particularly proximal humerus fractures, are common orthopedic 

injuries that significantly impact a patient’s mobility, strength, and functional abilities 

(Rehabilitation Protocols, 2023). Effective recovery requires a combination of surgical or 

non-surgical treatment and physiotherapy to restore function and prevent complications. 

However, rehabilitation for these fractures faces challenges, especially in Palestine, due to 

a lack of standardized protocols, variability in the timing of orthopedic referral, and 

initiation of physiotherapy. Furthermore, the recent war in Gaza (2023) has further 

complicated the accessibility and consistency of physiotherapy services in the West Bank. 
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Although the direct military actions are concentrated in Gaza, the spillover effects of the 

conflict have been deeply felt across the occupied Palestinian territories, in particular the 

northern part. Heightened political instability, increased military checkpoints, and 

restricted movement have significantly disrupted patients' ability to access or attend 

scheduled physiotherapy sessions. (UN OCHA, 2023). 

On the other hand, a key issue in rehabilitation is determining the optimal timing for 

physiotherapy initiation. Early mobilization has shown promise in reducing stiffness and 

muscle atrophy while accelerating functional recovery. However, studies highlight 

potential risks such as delayed bone healing or malunion if loading occurs prematurely 

(European Review of Medical and Pharmacological Sciences, 2024). Conversely, delayed 

initiation can lead to chronic pain, reduced range of motion, and prolonged recovery, 

underscoring the need for evidence-based guidelines (BMJ Open, 2022). 

 

Therefore, this study intends to evaluate the impact of early versus delayed physiotherapy 

on pain reduction, quality of pain and functional recovery among adults’ post humerus 

fractures in a resource-limited setting such as at Northen part of west bank, Palestine. 

1.3 Study Justification: 

The complexity of humerus fracture recovery necessitates a multidisciplinary approach, yet 

evidence regarding optimal physiotherapy protocols remains inconsistent. This study 

addresses the critical need for personalized rehabilitation strategies based on factors such 

as fracture type, patient age, and comorbidities. 

Additionally, the integration of physiotherapist and physician expertise in determining the 

timing and modalities of therapy offers a unique perspective on collaborative care, 

ensuring comprehensive management. 

However, in Palestine, there is a lack of studies on the therapeutic use and efficacy of 

rehabilitation for post-traumatic humerus injuries. Therefore, it is important to study the 

efficacy of different time starts among adults who have traumatic humerus injuries, 

especially in outpatient physical therapy clinics for improving joint range of motion, 

reducing pain and swelling, and enhancing functional recovery outcomes in a resource-

limited setting such as at Northen part of west bank, Palestine. 

. 
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1.4 Research Objectives 

Research Objectives are: 

1. To evaluate the effectiveness of early versus delayed physiotherapy initiation on 

functional recovery in humerus fracture rehabilitation. 

2. To assess the impact of physiotherapy timing on pain reduction. 

3. To determine the effect of physiotherapy timing on the functional abilities and level of 

disability of patients in resource-limited settings. 

1.5 Research Hypotheses 

 Early initiation of physiotherapy leads to better outcomes, such as improved range of 

motion (ROM) and strength, compared to delayed initiation. 

 There is a significant difference in pain reduction between early and delayed 

physiotherapy initiation in humerus fracture rehabilitation. 

 There is a significant difference in functional recovery and disability level between 

early and delayed physiotherapy initiation in humerus fracture rehabilitation. 

1.6 Research Questions 

1. Does early initiation of physiotherapy improve functional recovery compared to delayed 

initiation in humerus fracture rehabilitation? 

2. What is the effect of early versus delayed physiotherapy initiation on pain levels in 

patients with humerus fractures? 

3. How does the timing of physiotherapy initiation influence the functional recovery and 

disability level of patients in resource-limited settings? 

1.7 Terminology 

1. Humerus Fractures 

A humerus fracture is a break in the humerus bone, categorized as proximal (near the 

shoulder), mid-shaft, or distal (near the elbow). These fractures are caused by trauma such 

as falls or vehicular accidents, and in older adults, they are often linked to osteoporosis. 

(Rehabilitation protocols in proximal humerus fracture management. ResearchGate. 

2023). 
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2. Physiotherapy 

Physiotherapy is a healthcare discipline that uses evidence-based therapeutic exercises, 

manual therapy, and education to restore movement, alleviate pain, and improve the 

physical function and overall well-being of individuals recovering from injuries or 

surgeries. (World Confederation for Physical Therapy. "Definition of Physiotherapy." 

Available from: https://world.physio.) 

3. Range of Motion (ROM) 

Range of Motion refers to the extent of movement around a joint or body part. ROM is a 

critical parameter measured during physiotherapy to assess joint flexibility and 

functionality. It is often categorized as passive (assisted movement) or active (movement 

initiated by the patient). (O’Driscoll SW, et al. "Rehabilitation guidelines for humeral 

fractures." Physical Therapy Research Journal. 2018;45(3):223-230.) 

4. Early Physiotherapy Initiation 

Early physiotherapy initiation refers to starting rehabilitation exercises shortly after the 

acute phase of an injury, typically within the first two weeks of stabilization. This approach 

aims to prevent complications such as stiffness and muscle atrophy. (Handoll HH, et al. 

"Interventions for treating proximal humeral fractures in adults: A systematic 

review." Cochrane Database of Systematic Reviews. 2022) 

5. Adhesive Capsulitis 

Adhesive capsulitis, or frozen shoulder, is characterized by progressive stiffness and pain 

in the shoulder joint, commonly caused by prolonged immobilization. It restricts the range 

of motion and can significantly hinder rehabilitation outcomes unless managed with early 

mobilization and targeted physiotherapy. (Early rehabilitation and prevention of 

complications. ResearchGate. 2023). 

6. Proprioception 

Proprioception is the body’s ability to sense its position, movement, and spatial orientation. 

It plays a crucial role in balance, coordination, and joint stability. Proprioceptive exercises 

are often integrated into rehabilitation to restore function and prevent falls or further injury 

during recovery from humerus fractures. (Continuous passive motion therapy in 

fracture rehabilitation. BMC Geriatrics. 2023) 

7. Malunion 

Malunion is a fracture that heals in an incorrect anatomical position, leading to deformity, 

impaired function, and potentially chronic pain. Malunion often necessitates further 

medical intervention, such as surgical correction, to restore normal alignment and function. 

(The role of structured physiotherapy in preventing malunion. BMJ Open. 2022) 
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8. Rehabilitation Protocols 

Rehabilitation protocols are structured plans that outline the sequence and type of 

therapeutic interventions to be implemented during the recovery process. These protocols 

are tailored to individual needs and the specifics of the injury. (Matsen FA. "Humeral 

fractures and the role of physiotherapy in modern recovery." Orthopaedic Clinics of 

North America. 2021;52(2):183-199) 

 

9. Limited resources settings  

Limited-resource settings are environments where financial, infrastructural, and workforce 

constraints restrict access to standard healthcare services and rehabilitation 

resources.(World Health Organization. (2010) 
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Chapter Two 
_________________________________________________________________________ 

2.1 Literature Review 

 

2.1.1 Anatomy &Physiology of the Humerus 

The humerus is the largest bone in the upper limb, connecting the shoulder to the elbow. It 

comprises three anatomical regions: 

1. Proximal Humerus: Includes the humeral head, anatomical neck, greater and lesser 

tubercles, and the surgical neck, where fractures are most common. 

2. Shaft: Cylindrical structure that provides attachment for muscles like the deltoid and 

biceps brachii. 

3. Distal Humerus: Forms part of the elbow joint and includes the medial and lateral 

epicondyles and the olecranon fossa (Anetzberger et al., 2022). 

The humerus plays a critical role in arm movement, serving as a lever for muscle 

attachment and a conduit for the brachial artery and radial nerve, which are vulnerable 

during fractures (McKee et al., 2023). 

2.1.2 Common Causes of Humerus Fractures 

1. Trauma: High-energy incidents, including road traffic accidents and significant falls, 

remain a common cause of humerus fractures among young and middle-aged people 

(Springer, 2023). 

2. Falls: In the elderly, falls from standing height account for a large number of proximal 

humerus fractures, often related to factors such as poor balance, reduced bone density, and 

frailty in these individuals (European Review of Medical and Pharmacological 
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Sciences, 2024). 

3. Sports Injuries: Fractures frequently occur due to contact sports, extreme activities, 

and overuse injuries, especially among younger and more active individuals 

(Rehabilitation protocols, 2023). 

4. Pathological Fractures: Conditions affecting bone integrity, such as osteoporosis, 

tumors, or infections, can result in fractures from minimal trauma. This concern is 

particularly significant for older adults or those with chronic health issues that impact bone 

strength (BMJ Open, 2022). 

2.1.3SurgicalApproachesforHumerus Fractures 

Management of humerus fractures depends on the fracture type, location, and patient 

factors such as age and bone health. Common surgical approaches include: 

1. Proximal Humerus Fractures: Treated with open reduction and internal fixation(ORIF) 

using locking plates, intramedullary nailing, or shoulder arthroplasty for complex fractures. 

The deltopectoral approach is commonly used for proximal fractures to minimize soft 

tissue damage. 

2. Mid-shaft fractures: Often stabilized using intramedullary nails or ORIF with plates. 

The posterior approach allows better access for mid-shaft fractures (Court-Brown & 

McQueen, 2023). 

3. Distal Humerus Fractures: Require ORIF with dual plating for stabilization. These 

fractures are typically accessed via a triceps-splitting or triceps-reflecting approach 

(Matsen et al., 2023). 

Despite advancements in surgical techniques, complications such as malunion, nerve 

injuries, and stiffness remain common, underscoring the importance of physiotherapy in 

the rehabilitation phase (Zuckerman et al., 2023). 

2.1.4 Role of Physiotherapy in Rehabilitation 

Physiotherapy is a cornerstone of recovery for humerus fractures, aiding pain reduction, 

functional restoration, and the prevention of complications like joint stiffness and muscle 

atrophy. Key physiotherapy roles include: 

1. Acute Phase (0–6 Weeks): Focus on pain management, controlled mobilization, and 

minimizing stiffness through passive and active-assisted ROM exercises (Rehabilitation 

protocols, 2023). 

2. Intermediate Phase(6–12Weeks): Incorporates strengthening exercises ,proprioceptive 

training,andprogressiveresistancetorebuildmusclestrengthandjointstability(BMJ Open, 

2022). 
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3. Advanced Phase (12+ Weeks): Functional training tailored to the patient’s daily 

activities and occupational needs, emphasizing full recovery of strength and ROM 

(Springer, 2023). 

Recent studies highlight that early mobilization protocols, such as pendulum exercises and 

continuous passive motion (CPM) therapy, improve functional outcomes without 

compromising fracture healing. Collaborative decision-making between surgeons and 

physiotherapists regarding the timing of rehabilitation is critical for optimal results (Task-

oriented exercises, 2021) .The role of physiotherapy in managing humerus fractures is 

well-documented, with studies highlighting its effectiveness in promoting recovery, 

minimizing complications, and restoring function. However, the optimal protocols and 

timing for physiotherapy remain subjects of ongoing investigation. 

2.1.5 Limited Access to Specialized Physiotherapy Services 

1. Financial Barriers to Care 

Economic limitations significantly impact the availability and continuity of physiotherapy 

services in Palestine. Many patients must cover the costs of physiotherapy sessions, as 

these services are not always included in health insurance coverage. Forlow-income 

individuals ,this financial pressure often results in inadequate or incomplete rehabilitation, 

leading to poorer functional outcomes individuals, this 

2. Inconsistent and Fragmented Rehabilitation Pathways 

Coordination between orthopedic surgeons, primary care physicians, and physiotherapists 

often lacks cohesion. Many patients are released post-surgery or immobilization without 

receiving timely referrals for physiotherapy. This discontinuity in care delays the start of 

rehabilitation, ultimately diminishing its effectiveness (Springer, 2023). 

3. Lack of Standardized Physiotherapy Protocols 

Rehabilitation protocols for humerus fractures vary widely across health care providers, 

with no universally accepted guidelines. Timing, intensity, and modality choices often 

depend on the individual clinic than on evidence-based practices. This variability leads to 

inconsistent outcomes and hinders the establishment of best practices tailored to patient-

specific needs (Rehabilitation Protocols, 2023). 

2.2 Similar studies 

2.2.1 Efficacy of Physiotherapy for Humerus Fractures 

Physiotherapy is instrumental in restoring mobility and strength in patients with humerus 

fractures. Gupte et al. (2016) demonstrated that post-fracture physiotherapy significantly 

improves shoulder function, particularly when tailored to the individual’s fracture type and 
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recovery stage. Early mobilization techniques, such as passive and assisted ROM 

exercises, were shown to prevent joint stiffness and muscle atrophy. 

Matsen et al. (2021) emphasized that incorporating progressive resistance exercises during 

rehabilitation significantly enhances muscle strength and functional outcomes. They noted 

that patients who adhered to a structured physiotherapy regimen achieved better recovery 

metrics, including reduced pain and improved range of motion, compared to those who 

relied solely on immobilization or delayed rehabilitation. 

2.2.2TimingofPhysiotherapyInitiation 

Recent evidence specific to proximal humerus fractures suggests the timing of 

physiotherapy commencement may be more important regarding early functional recovery. 

Yet, it has less of an impact on longer-term function. A systematic review and meta-

analysis of randomized controlled trials reported that early mobilization, such as that 

commenced within the first week following injury, in non-surgically or surgically managed 

proximal humerus fractures resulted in improved short-term shoulder function with 

reduced pain compared with delayed mobilization after three to four weeks of 

immobilization, without increasing the risk of fracture displacement or complication (Beks 

et al., 2025). Similarly, Ranieri et al. (2024) identified that early rehabilitation, consisting 

mainly of pendulum and passive ROM exercises, resulted in better functional scores in the 

first three months of recovery, although differences in functional scores between early and 

late rehabilitation became minimal at longer follow-up. In surgically treated proximal 

humerus fractures, early controlled physiotherapy has been proven safe when stable 

fixation is achieved. Zhu et al. (2022) illustrated that commencing active rehabilitation 

within the first day post-operation resulted in significantly better long-term functional 

outcomes, such as higher Constant–Murley scores and greater shoulder range of motion, 

without increased risk of fixation failure. 

 Taking together, these findings advocate for the early initiation of physiotherapy in 

proximal humerus fractures if fracture stability allows, while the need for individualization 

of rehabilitation timing based on fracture characteristics, fixation method, and patient 

tolerance is emphasized. 

2.2.3 Other Therapy Modalities 

Physiotherapy protocols often include a combination of passive ROM exercises, active-

assisted exercises, progressive resistance training, and functional training. O’Driscoll et al. 

(2018) compared outcomes across various modalities in patients with proximal humerus 

fractures and found that those who received a combination of ROM exercises and 

proprioceptive training experienced the greatest improvements in functional independence 

and quality of life. 

Another study by Zuc (2016) evaluated the impact of proprioceptive neuromuscular 

facilitation (PNF) techniques on recovery. The results revealed that incorporating PNF into 
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standard physiotherapy regimens led to faster improvements in shoulder mobility and 

reduced pain compared to standard resistance exercises alone. 

Several recent studies have examined how patient-specific factors—such as age, 

comorbidity burden, physiological age, and bone health—influence physiotherapy and 

functional recovery after fractures. For example, in a large study of distal radius fractures 

(DRFs), Preiss et al. (2023) found that while chronological age was strongly associated 

with slower recovery in patients treated non-surgically(casting), physiological age markers 

(such as pre-injury activity level and comorbidities) were better predictors of functional 

outcomes after surgical treatment. Kasi et al. (2025) similarly showed that among elderly 

patients, advanced age and reduced socioeconomic status were each associated with lower 

likelihoods of receiving adequate physiotherapy and poorer health-related quality of life at 

one year. 

Together, these findings support the need for individualized rehabilitation protocols that 

take into account physiological, age, comorbidity burden, baseline functional status, and 

bone health, in addition to chronological age, leading to better prognostication, more 

optimal physiotherapy planning, and potentially better outcomes. 

2.3 Research Gap 

Recent evidence has increasingly highlighted the importance of rehabilitation timing in 

determining early functional outcomes following humerus fractures. Ranieri et al. (2024) 

identified that early rehabilitation, consisting mainly of pendulum and passive range-of-

motion (ROM) exercises, resulted in better functional scores during the first three months 

of recovery; however, differences between early and delayed rehabilitation became 

minimal at longer follow-up periods. In surgically treated proximal humerus fractures, 

early controlled physiotherapy is safe when stable fixation is achieved. Similarly, Zhu et 

al. (2022) demonstrated that initiating active rehabilitation within the first postoperative 

day resulted in significantly better long-term functional outcomes, including higher 

Constant–Murley scores and greater shoulder ROM, without increasing the risk of fixation 

failure. 

Evidence from low- and limited-resource environments, where financial, geographical, and 

systemic barriers frequently lead to delays in treatment, is particularly rare. Therefore, 

there has been an evident need for a study that can investigate, in such resource-

constrained environments, how timing in the initiation of physiotherapy affects recovery 

after a humerus fracture, providing clinically relevant data to inform practice in similar 

settings.
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Chapter Three 
________________________________________________________________________ 

Methodology 

 

 

3.1 Study Design 

This research adopts a quantitative, quasi-experimental design to evaluate the effectiveness 

of physiotherapy interventions in the rehabilitation of humerus fractures, as it focused on 

the timing of intervention in resource-limited settings, such as patients’ homes. The study 

compared early physiotherapy initiation with delayed initiation to assess outcomes related 

to functional recovery, pain reduction, and overall disability level among patients. 

3.2 Study Setting: 

The study was conducted at patients’ homes in the northern part of the West Bank, 

Palestine. 

3.3 Study Population 

The target population consisted of adults aged 18-60 years who had sustained a humerus 

fracture and were seeking physiotherapy treatment at selected hospitals or clinics. 

- Inclusion criteria: 

 Adultsaged18-60years. 

 Confirmed Medical diagnosis of a humerus fracture via X-ray 

 Ability to provide informed consent 

 Willing to participate and commit to the rehab program. 

  



13 

- Exclusion criteria: 

 Significant comorbidities that would impact rehabilitation (e.g., neurological disorders, 

severe cardiovascular issues) 

 Patients with pathological fractures such as osteogenic imperfecta. 

 Cognitive impairments or mental health disorders affect compliance with physiotherapy 

protocols. 

 Non-consent or inability to participate in regular follow-ups 

3.4 Data Collection 

Datacollectionwasperformedusingacombinationofquantitativeandqualitativemethods: 

 Baseline Assessment: Demographic information, fracture type and severity, and 

relevant medical history were collected at baseline. 

 Physiotherapy Assessment: Physiotherapy assessment included a range of motion, 

muscle power, edema, and functional abilities and disabilities as following:  

o Range of Motion (ROM) , assessed through goniometric measurements 

o Tool: Goniometer.  

o Description: Measures joint mobility in degrees for shoulder flexion, abduction, 

and external rotation 

- The universal goniometer is a standard clinical tool for measuring joint range of motion. 

It demonstrates good to excellent intra-rater reliability (ICC = 0.90–0.98) and moderate to 

excellent inter-rater reliability (ICC = 0.80–0.95) for shoulder and upper-extremity joints 

(Kolber & Hanney, 2012). The goniometer also shows strong criterion validity when 

compared with radiographic and digital measurement systems (Norkin & White, 2016). 

o Edema was assessed using standardized circumferential limb measurements, which are 

widely used in clinical and research settings to quantify upper extremity swelling. A non-

elastic measuring tape was used to record limb circumference at predefined anatomical 

landmarks of the affected upper extremity. Circumferential measurement techniques have 

demonstrated good to excellent intra-rater reliability (ICC = 0.88–0.97) and acceptable 

inter-rater reliability (ICC = 0.80–0.93) for upper-limb edema assessment (Taylor et al., 

2006; Williams et al., 2013). This method is considered valid for detecting changes in limb 

volume over time and is commonly used for monitoring edema progression and response 

to rehabilitation interventions (Norkin & White, 2016). 
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o Muscle power, assessed through the Oxford Scale 

The Oxford Muscle Scale is a numerical rating scale used to quantify the power or strength 

produced by the contraction of a muscle. The scale was originally developed by a UK 

government research group called the Medical Research Council (MRC), and first 

described in a paper titled Aids to the Investigation of Peripheral Nerve Injuries (War 

Memorandum No. 7), released in 1943 and reprinted as an updated version in 1976. 

Measurement is scored on a 0 to 5 scale, with 5 representing maximal strength. Reliability: 

Intraclass Correlational Coefficient (ICC) = 0.95 (0.92-0.97) 

 Outcome Measures: 

o Pain levels measured using the Visual Analog Scale (VAS) 

- The Visual Analog Scale (VAS) is a widely used instrument for assessing pain intensity. 

It demonstrates excellent test–retest reliability, with intraclass correlation coefficients 

(ICC) ranging from 0.94 to 0.99 in musculoskeletal populations (Bijur et al., 2001). The 

VAS also shows strong construct and concurrent validity, as evidenced by high 

correlations with other pain intensity measures such as the Numeric Rating Scale (Hawker 

et al., 2011). Its responsiveness to clinical change supports its use in rehabilitation 

research. It consists of a straight line, usually 10 cm in length, where one end represents 

"no pain" and the other "worst pain imaginable." Patients mark a point on the line 

corresponding to their pain level. (Chapman CR, et al. "The Visual Analog Scale for Pain 

Measurement." Pain. 1985;22(1):1-10.) 

o Pain Quality  

-The McGill Pain Questionnaire (MPQ) is a tool used to assess pain qualitatively and 

quantitatively. It includes descriptive terms for sensory, effective, and evaluative 

dimensions of pain, offering insight into the patient's experience. (Turk, D. C., & 

Melzack, R. "The McGill Pain Questionnaire: An Overview." Pain. 2020). Further, the 

Short-Form McGill Pain Questionnaire assesses both sensory and affective components of 

pain. It demonstrates good to excellent internal consistency, with Cronbach’s alpha 

values ranging from 0.73 to 0.89, and acceptable test–retest reliability (Melzack, 1987). 

The SF-MPQ has established construct and convergent validity, showing significant 

correlations with VAS and other pain intensity scales (Dworkin et al., 2005). 

o Functional abilities assessment by using the Upper Extremity Functional Index 

(UEFI) by using the Arabic form. 

The Upper Extremity Functional Index shows excellent test–retest reliability, with ICC 

values reported between 0.95 and 0.98, and high internal consistency (Cronbach’s alpha 

= 0.94–0.97) (Stratford et al., 2001; Chesworth et al., 2014). Strong construct validity has 

been demonstrated through high correlations with DASH and Quick DASH scores, 

supporting its use for assessing functional outcomes following upper-extremity injuries. 

https://www.ukri.org/publications/aids-to-the-examination-of-the-peripheral-nervous-system/
https://www.ukri.org/publications/aids-to-the-examination-of-the-peripheral-nervous-system/
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o Functional performance and level of disability, evaluated using the short Arabic 

form of Disabilities of the Arm, Shoulder, and Hand (DASH) questionnaire 

The Quick DASH questionnaire is a reliable and valid self-reported measure of upper-

extremity disability. It demonstrates excellent internal consistency, with Cronbach’s 

alpha values ranging from 0.90 to 0.95, and high test–retest reliability (ICC = 0.94–0.98) 

(Beaton et al., 2005; Gummesson et al., 2006). The instrument has strong construct and 

criterion validity, correlating highly with the full DASH and other upper-limb functional 

measures. 

3.5 Study Groups 

To assess the effectiveness of physiotherapy in humerus fracture rehabilitation, the study 

included two distinct groups based on the timing of physiotherapy intervention: early vs 

delayed. 

Group1:Early Intervention Group 

 20 Participants in this group commence physiotherapy within two weeks post-fracture 

after orthopedic physician referral. 

 The intervention included pain management, edema reduction, and range-of-motion 

(ROM) exercises during the acute stage, progressing to strengthening and functional 

training as recovery advances. 

Group2:Delayed Intervention Group 

 20 Participants in this group begin physiotherapy at least six weeks post-fracture with 

an orthopedic physician referral. 

 Participants began physiotherapy more than six weeks ago for other reasons, such as 

surgeons recommending a longer initial immobilization period to protect the surgical 

repair. Further, any patients with personal issues, whether it was medical or financial, 

that prevent them from undergoing physiotherapy. 

 The intervention follows a similar protocol to the early intervention group but accounts 

for the delayed initiation by focusing on regaining ROM and addressing stiffness or 

weakness resulting from the delayed start. 

Both groups undergo physiotherapy protocols tailored to their recovery stage to ensure 

consistency and comparability. 
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3.6 Data Analysis 

Data were analyzed using the Statistical Package for Social Sciences (SPSS, version 27). 

Descriptive statistics, including means, standard deviations, and percentages, were used to 

summarize the demographic and clinical characteristics of participants. The normality of 

continuous variables was assessed using the Kolmogorov–Smirnov and Shapiro–Wilk 

tests, which confirmed that the study data were approximately normally distributed. 

For within-group comparisons (pre- and post-intervention), the paired t-test was used to 

evaluate changes in range of motion (ROM), muscle power, edema, pain severity, Upper 

Extremity Functional Index (UEFI), and Disabilities of the Arm, Shoulder, and Hand 

(DASH) scores. To examine between-group differences (early treatment vs. delayed 

treatment), the independent t-test was performed on baseline and post-test scores of the 

outcome measures. 

In addition, the chi-square test was applied to compare categorical demographic and 

clinical characteristics (e.g., age groups, sex, occupation, diagnosis, comorbidities) 

between the two study groups, ensuring baseline equivalence. 

Furthermore, a Two-Way Mixed ANOVA was conducted to assess the interaction effect 

between time (pre vs. post intervention) and group (early vs. delayed treatment) across all 

outcome measures. This analysis allowed for simultaneous examination of within-subject 

effects (changes over time) and between-subject effects (differences between groups). All 

assumptions of normality, homogeneity of variances, and sphericity were met (Shapiro–

Wilk and Levene’s tests, p > .05). 

Normality tests 

NormalityofthestudyvariableswasevaluatedusingKolmogorov-SmirnovandShapiro-Wilk 

tests. For all variables, both tests yielded non-significant results (p > 0.05), indicating that 

the data were approximately normally distributed. Pre-and post-test ROM, muscle power, 

edema, pain, UEFI, and DASH scores all met the normality assumption. 

Although a few variables (e.g., pre-test muscle power, pre-test edema, post-test edema, 

post-test pain, post-test UEFI) showed borderline significance values in the Kolmogorov-

Smirnov test (pslightlyabove.05), the Shapiro-Wilk results consistently supported 

normality(all p>.05). 

Overall, these findings confirm that the data met the assumption of normality, supporting 

the use of parametric statistical analyses as seen in Table3.1(A and B). 
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Table 3.1(A): Normality tests 

Variables Kolmogorov-Smirnov Shapiro-

Wilk 

 

 Statistic df Sig. Statist

ic 

df Sig. 

Pre-test ROM .108 40 .200 .960 40 .165 

Post-test ROM .085 40 .200 .973 40 .446 

Pre-test Muscle 

Power 

.154 40 .053 .954 40 .102 

Post-test Muscle 

Power 

.125 40 .120 .954 40 .106 

Pre-test Edema .139 40 .051 .962 40 .191 

Post-test Edema .163 40 .052 .931 40 .062 

Pre-test Pain .085 40 .200 .978 40 .625 

Post-test Pain .143 40 .051 .967 40 .293 

Pre-test UEFI .096 40 .200 .953 40 .100 

Post-test UEFI .098 40 .200 .946 40 .054 

Pre-test DASH .066 40 .200 .978 40 .620 

Post-test DASH .061 40 .200 .976 40 .551 

3.7 Ethical Considerations 

Ethical approval had been obtained from the Institutional Review Board of Al-Quds 

University. Participants were provided with written informed consent, and data 

confidentiality was strictly maintained (Appendix C).
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Chapter Four 

_________________________________________________________________________ 

Results and Discussion 

 

4.1 Results 

This chapter presents the results of the study, following the analysis and interpretation of 

the raw data on the findings of the data collected. The findings are presented according to 

the objective of the study and its hypothesis, which includes the way that participants were 

recruited in this study, the socio-demographics of the participants, and the inferential 

statistics. 

4.1.1 Recruitment of Participants 

As shown in Figure 4.1, the flow chart below outlines the recruitment and allocation of 

participants throughout the study. Of 61 people screened, 57 were eligible for inclusion, 

whereas 4 were excluded. Of these 57, 46 consented to participate, and 11 declined—six 

citing financial constraints and five for no reason given. Six participants withdrew after 

one or two sessions during the early phase of data collection. A total sample of 40 

participants who completed both pre- and post-treatment measures was determined. These 

were then randomly assigned to either early physiotherapy intervention (n = 20) or delayed 

physiotherapy intervention (n = 20). 
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Figure 1 Recruitment Flow Chart 

 

4.1.2 Demographic variables of the patients 

The comparison of demographic and clinical characteristics between the early treatment 

group (n=20) and the delayed treatment group (n=20) using chi-square tests showed no 

statistically significant differences across all examined variables. Specifically, there were 

no significant differences in age distribution (p=.715), sex (p=.605), affected side (p=.341), 

dominant hand (p=.698), place of living (p=.344), education level(p=.691), 

occupation(p=.115), marital status (p=.451), smoking status (p=.514), diagnosis type 

(p=.579), intervention method (p=.624), or diabetes status(p=.642). These findings indicate 

that the two groups were comparable and well-balanced in terms of their demographic and 

clinical characteristics, suggesting that subsequent outcome comparisons between groups 

are unlikely to be confounded by baseline differences. As seen in Table 3.2. 
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Table4.2 (A): Demographic variables of the patients 

Demographic  Early treatment 

group(n=20) 

Delayed treatment 

group(n=20) 
X2 P-value 

Age group 

(years) 
20-29 2 10.0% 1 5.0% 1.359 .715 

30-39 6 30.0% 6 30.0%   

 40-49 7 35.0% 5 25.0%   

 50-59 5 25.0% 8 40.0%   

Gender Male 17 85.0% 19 95.0% 1.111 .605 

 Female 3 15.0% 1 5.0%   

Affected Side Right 9 45.0% 13 65.0% 1.616 .341 

 Left 11 55.0% 7 35.0%   

Dominant Hand Right 18 90.0% 18 90.0% .001 .698 

 Left 2 10.0% 2 10.0%   

Place of Living City 10 50.0% 13 65.0% 2.134 .344 

 Village 7 35.0% 3 15.0%   

 Camp 3 15.0% 4 20.0%   

Education Level Elementar

y 
4 20.0% 3 15.0% 1.461 .691 

 Secondary 4 20.0% 7 35.0%   

 Diploma 5 25.0% 3 15.0%   

 University 7 35.0% 7 35.0%   

Occupation None 1 5.0% 7 35.0% 5.922 .115 

 Office 

Work 
10 50.0% 8 40.0%   
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Table4.2 (B): Demographic variables of the patients  

Demographic  Early treatment 

group(n=20) 

Delayed 

treatment 

group(n=20) 

X2 P-value 

 Physically 

Demanding 

6 30.0% 3 15.0

% 

  

 Others (metal 

Workers or farmer) 

3 15.0% 2 10.0

% 

  

Marital Status Single 6 30.0% 3 15.0

% 

1.290 .451 

 Married 14 70.0% 17 85.0

% 

  

Smoking Yes 9 45.0% 6 30.0

% 

.960 .514 

 No 

 

11 55.0% 14 70.0

% 

  

Diagnosis Proximal Humerus 5 25.0% 7 35.0

% 

1.092 .579 

 Mid-shaft Humerus 7 35.0% 8 40.0%   

 Distal Humerus 8 40.0% 5 25.0%   

Intervention Conservative 10 50.0% 10 50.0% .001 .624 

 Surgical 10 50.0% 10 50.0%   

Diabetes Yes 5 25.0% 5 25.0% .001 642 

 No 15 75.0% 15 75.0%   
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Figure2: Patient’s medical-related information 

Figure 2 illustrates the medical-related characteristics of participants in both the early 

and delayed treatment groups. The distribution of diagnosis types shows that proximal 

humerus fractures were slightly more common in the delayed group (35%) compared 

to the early group (25%), whereas mid-shaft humerus fractures were equally 

distributed between groups (35% each). Distal humerus fractures were reported more 

frequently in the early group (40%) than in the delayed group (25%). Regarding the 

type of intervention, both groups demonstrated an identical distribution, with 50% 

receiving conservative treatment and 50% undergoing surgical intervention. Similarly, 

diabetes prevalence was the same across groups, with 25% of participants reporting 

diabetes and 75% reporting no diabetes in both treatment categories. Overall, the 

figure indicates comparable medical profiles between the early and delayed treatment 

groups across diagnosis, intervention type, and diabetes status. 
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Figure3 patients age groups 

Figure 3 shows the age distribution for participants in both the early treatment and delayed 

treatment groups. The chart indicates that most participants fall within middle age, 

especially within the age brackets of 40–49 and 50–59 years. Within the 40–49 age 

bracket, 35% of participants are within the early treatment group, while 25% are within the 

delayed treatment group. Similarly, the 50–59 age bracket included 25% of the early group 

and 40% within the delayed group. Younger participants were relatively fewer, at only 

10% and 5% of participants within the age brackets of 20–29 years within the early and 

delayed groups, respectively. Both groups had equal numbers in the 30–39 age bracket at 

30%. Overall, the distribution indicates a predominance of participants within the 30–59-

year age bracket, though slightly unequal between the two treatment groups. 

Figure 4: Patients’ distribution according to affected hand and dominant hand 

Figure 4 illustrates the distribution of patients across affected side and dominant hand 
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categories for both the Early Intervention Group (n=20) and the Delayed Intervention 

Group (n=20). Notably, among patients in the Early Intervention Group, 65.00% had right-

sided involvement compared to 45.00% in the Delayed Intervention Group, while left-

sided involvement was reported in 35.00% and 55.00% of patients, respectively. In terms 

of dominant hand, both groups showed near-identical distributions, with 90.00% of 

participants in each group reporting their right hand as dominant and 10.00% reporting 

their left hand. This balanced representation of dominant hand between groups suggests 

that handedness was not a confounding variable in treatment allocation, whereas the 

differing proportions of affected side may warrant further investigation into potential 

associations with treatment timing or outcomes. 

Several factors contributed to patients’ delay in attending physiotherapy sessions. The most 

reported reason was financial constraints, which prevented some individuals from 

continuing or initiating therapy. Additionally, a lack of awareness about the importance of 

early rehabilitation and misconceptions regarding spontaneous recovery led some patients 

to postpone physiotherapy. A smaller proportion reported transportation difficulties 

,workor family obligations, and limited availability of nearby rehabilitation centers as 

contributingfactors.Collectively,thesefindingshighlighttheinfluenceofsocioeconomicand 

logistical barriers on patients’ access to timely physiotherapy intervention 

4.3 Outcome Measures differences 

4.3.1 Pain severity among patients 

4.3.1.1. VAS scale differences 

Table3. 3 presents the frequency and percentage distribution of categorical pain severity 

using the VAS among the early and delayed treatment groups before and after the exercise. 

The findings show that most participants in both groups reported severe pain before the 

exercise, with 75% in the early-treated group and 70% in the delayed-treated group. 

Following the exercise, a noticeable reduction in pain severity was observed in both 

groups, as severe pain completely disappeared. Moreover, the proportion of participants 

reporting mild pain increased substantially, reaching 65% in the early-treated group and 

90% in the delayed-treated group, while moderate pain decreased in both groups. These 

results indicate the effectiveness of the exercise intervention in reducing pain severity 

regardless of treatment timing, with a slightly greater improvement observed in the 

delayed-treated group. 
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Table 4.3 Frequency and percentages of categorical pain severity using VAS among 

early and delayed treatment groups 

 Early treated Delayed treated 

Variables 
Pre exercise n 

(%) 

Postexercise n 

(%) 

Pre exercise n 

(%) 

Postexercise n 

(%) 

 

 

Pain level 

No pain 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Mild pain 0 (0%) 13 (65%) 0 (0%) 18 (90%) 

Moderate pain 5 (25%) 7 (35%) 6 (30.0%) 2 (10) 

Sever Pain 15 (75%) 0 (0%) 14 (70%) 0 (0%) 

 

Among early-treated patients, no participants reported ―no pain‖ before or after the 

intervention. Initially, the majority (75%) experienced severe pain, while2% reported 

moderate pain. After exercise, none reported severe pain; instead, 65% reported mild pain 

and 35% reported moderate pain. This demonstrates a marked improvement, with most 

patients shifting from severe to mild pain intensity following early rehabilitation. 

Similarly, in the delayed-treated group, no patients reported no pain at any stage. Before 

exercise, 70% had severe pain, and 30% had moderate pain. Post-exercise, all participants 

reported either mild(90%)or moderate(10%)pain ,with no cases of severe pain remaining. 

As seen in Table 3. 

In summary, both early and delayed exercise interventions were effective in reducing pain 

severity, as all participants improved from severe or moderate pain to predominantly mild 

levels after treatment .However,aslightlyhigherproportionofdelayed-

treatedpatientsachievedmild pain status compared to the early-treated group (90% vs. 

65%), suggesting comparable effectiveness but possibly faster pain relief in the delayed 

phase. 
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Table 4.4 Pain severity among early treated patients(n=20) 

Type Pre exercise Post exercise Mean 

difference 

P-value 

 Mean SD Mean SD  

Pain level 7.35 1.18 2.85 1.35 4.50 <0.001* 

*Sig value 

Among early-treated patients(Table3.4), the mean pain score decreased markedly 

from7.35±1.18 before exercise to 2.85 ± 1.35 after exercise, yielding a mean reduction of 

4.50 points on the Visual Analogue Scale (VAS). 

Table 4.5 Pain severity among delayed treated patients(n=20) 

Type Pre exercise Post exercise Mean 

difference 

P-value 

 Mea

n 

SD Mean SD  

Pain level 7.15 1.39 2.20 1.20 4.95 <0.001* 

*Sig value 

Similarly, delayed-treated patients (Table 3.5) showed a substantial decrease in mean pain 

level from 7.15 ± 1.39 to 2.20 ± 1.20, with a slightly larger mean reduction of 4.95 points. 

In summary ,both early and delayed exercise programs were highly effective in alleviating 

pain intensity, with statistically significant improvements observed in both groups. 

Although both interventions produced comparable outcomes, the delayed-treated group 

demonstrated a marginally greater reduction in pain scores, indicating slightly better post-

intervention pain relief. 

4.3.2 MCGILL Pain Scale differences 

Among early-treated patients (Table 4.6), most pain domains showed mild improvements, 

although only three reached statistical significance. Notably, ―Heavy‖ pain increased 

slightly (mean difference=+0.50, p=.02), while ―Splitting‖(mean difference=–

1.15,p=.002)and ―Punishing–Cruel ‖pain(mean difference=–1.05, p=.023)significantly 

decreased following exercise .Other domains, 

including―Throbbing,‖―Shooting,‖―Sharp,‖―Aching,‖and ―Tiring– 

Exhausting,‖ demonstrated small, non-significant changes (p > .05). The sensory 

component declined marginally from 18.80 ± 3.44 to 17.70 ± 3.54, while the affective 

domain decreased from5.70±2.90to5.50  

±2.37.Overall,totalpainseverityreducedslightlyfrom24.50±5.06 to 23.20 ± 4.14 (p = .350), 
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indicating a modest but non-significant reduction in overall pain intensity. 

Table 4.6 Pain severity domains MCGILL among early treated patients(n=20) 

Type Pre exercise Post exercise Mean 

difference 

P-value 

 Mean SD Mean SD   

Throbbing 1.85 1.14 2.05 0.89 0.20 .569 

Shooting 1.90 1.07 1.45 1.23 -0.45 .186 

Stabbing 1.55 1.23 1.50 1.00 -0.05 .891 

Sharp 1.60 1.23 1.30 1.22 -0.30 .356 

Cramping 1.30 1.13 1.80 1.15 0.50 .163 

Gnawing 1.70 1.03 2.05 1.19 0.35 .376 

Hot-Burning 2.00 1.12 1.70 1.38 -0.30 .453 

Aching 1.90 0.97 1.40 1.14 -0.50 .154 

Heavy 1.30 0.86 1.80 1.11 0.50 .021* 

Tender 1.30 1.30 1.40 1.10 0.10 .766 

Splitting 2.40 0.99 1.25 0.97 -1.15 .002* 

Tiring-Exhausting 1.60 1.23 1.45 1.23 -0.15 .659 

Sickening 1.10 0.79 1.35 1.27 0.25 .489 

Fearful 1.00 1.12 1.75 1.02 0.75 .065 

Punishing-Cruel 2.00 1.30 0.95 1.10 -1.05 .023* 

Sensory 18.80 3.44 17.70 3.54 -1.10 .270 

Affective 5.70 2.90 5.50 2.37 -0.20 .818 

Total 24.50 5.06 23.20 4.14 -1.30 .350 

 

In delayed-treated patients (Table4.7), none of the pain domains showed statistically 

significant changes after the intervention. Mean differences were small across all types of 

pain, with the largest reduction observed for ―Stabbing‖ pain (–0.60, p = .163) and the 

largest increase in ―Tiring–Exhausting‖ pain (+0.70, p = .149). Both sensory and affective 

domains exhibited negligible differences (–0.40 and +0.10, respectively), and the total pain 

score decreased minimally from 22.35 ± 6.38 to 22.05 ± 5.08 (p = .870). 
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Table4.7 Pain severity domains MCGILL among delay treated patients(n=20) 

Type Pre exercise Post exercise Mean 

difference 

P-value 

 Mean SD Mean SD  

Throbbing 1.60 1.19 1.25 1.25 -0.35 .406 

Shooting 1.45 1.05 1.40 1.31 -0.05 .881 

Stabbing 1.85 1.09 1.25 1.02 -0.60 .163 

Sharp 1.50 1.00 1.45 1.19 -0.05 .899 

Cramping 1.50 1.24 2.10 0.91 0.60 .117 

Gnawing 1.60 1.39 1.45 1.23 -0.15 .697 

Hot-Burning 1.25 1.12 1.50 1.10 0.25 .449 

Aching 1.35 1.27 1.55 1.19 0.20 .599 

Heavy 1.90 1.12 1.65 1.04 -0.25 .460 

Tender 1.55 1.15 1.45 1.10 -0.10 .716 

Splitting 1.15 1.27 1.25 1.07 0.10 .810 

Tiring-Exhausting 1.10 1.25 1.80 1.32 0.70 .149 

Sickening 1.50 1.15 1.50 0.95 -0.00 1.000 

Fearful 1.55 1.28 1.25 1.21 -0.30 .460 

Punishing-Cruel 1.50 1.32 1.20 0.89 -0.30 .494 

Sensory 16.70 4.95 16.30 4.37 -0.40 .801 

Affective 5.65 2.41 5.75 2.43 0.10 .898 

Total 22.35 6.38 22.05 5.08 -0.30 .870 

 

In summary, while early exercise resulted in slight improvements in certain pain domains, 

particularly splitting and punishing–cruel pain—overall pain severity did not change 

significantly in either group.Thefindingssuggestthatexercisehadalimitedshort-termimpact 

on subjective pain perception, with a modest advantage for early intervention. 
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4.3.3 Range of Motion Differences among patients 

Among early-treated patients (Table 4.8), pre-exercise ROM values ranged from 58.70° 

(shoulder internal rotation) to 82.70° (shoulder flexion). After the exercise program, all 

joints showed substantial gains, with post-exercise means ranging between 75.85° and 

106.80°. The mean differences across all joints varied from 14.90° (wrist extension) to 

24.10° (shoulder flexion), and all improvements were statistically significant (p < 0.001). 

The total ROM improved from 69.41° ± 7.80 to 87.01° ± 7.62, indicating an overall mean 

increase of 17.60°. 

Table4.8  Range of Motion in degree among Early treated patients (n=20) 

 

Joint Pre exercise Post exercise Mean 

differenc

e 

P-value 

 Mean SD Mean SD  

1.Shoulder Flexion 82.70 24.0

3 

106.80 25.22 24.10 <0.001* 

2.Shoulder Extension 72.75 25.3

3 

91.15 27.12 18.40 <0.001* 

3.Shoulder Abduction 72.45 30.4

9 

89.30 32.45 16.85 <0.001* 

4.Shoulder Adduction 67.80 34.9

0 

84.70 36.32 16.90 <0.001* 

5.ShoulderExternal 

Rotation(ER) 

71.40 33.4

6 

91.25 34.93 19.85 <0.001* 

6.ShoulderInternalRotation 

(IR) 

58.70 27.2

3 

75.85 23.95 17.15 <0.001* 

7. Elbow Flexion 62.40 29.7

9 

79.15 32.01 16.75 <0.001* 

8. Elbow Extension 77.90 31.6

7 

95.70 29.94 17.80 <0.001* 

9.Forearm Supination 70.20 30.9

1 

87.65 34.27 17.45 <0.001* 

10.Forearm Pronation 66.30 30.4

4 

83.60 32.34 17.30 <0.001* 

11.WristFlexion 71.45 27.5

6 

88.60 26.90 17.15 <0.001* 

12.WristExtension 61.40 28.6

3 

76.30 27.89 14.90 <0.001* 

13.WristRadialDeviation 61.15 26.9

7 

76.55 27.74 15.40 <0.001* 

14.WristUlnar Deviation 75.15 29.5

5 

91.60 28.47 16.45 <0.001* 

Total Range of Motion 69.41 7.80 87.01 7.62 17.60 <0.001* 

*Sig value 

For the delayed treatment group (Table 4.9), a similar pattern was observed. Baseline (pre-

exercise) ROM ranged from 55.35° (wrist extension) to 80.45° (shoulder flexion), 

increasing after exercise to between71.60°and 103.70° .Mean improvements across joints 

ranged from13.85° (wrist flexion) to 23.25° (shoulder flexion), with all differences 

reaching statistical significance (p < 0.001). The total ROM rose from 68.96° ± 8.59 to 

86.47° ± 8.42, an overall gain of 17.51°. 
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Table4.9  Range of Motion in degrees among Delay treated patients(n=20) 

Joint Pre exercise Post exercise Mean 

difference 

P-value 

 Mean SD Mean SD  

1.Shoulder Flexion 80.45 18.91 103.70 16.36 23.25 <0.001* 

2.Shoulder Extension 73.75 34.38 92.35 30.43 18.60 <0.001* 

3.Shoulder Abduction 62.80 29.76 80.25 30.29 17.45 <0.001* 

4.Shoulder Adduction 64.10 30.08 79.45 29.98 15.35 <0.001* 

5.ShoulderExternal 

Rotation(ER) 

76.20 33.32 93.35 35.67 17.15 
<0.001* 

6.ShoulderInternalRotation 

(IR) 

66.70 28.04 84.20 28.82 17.50 
<0.001* 

7.Elbow Flexion 68.65 30.37 88.70 34.08 20.05 <0.001* 

8.Elbow Extension 59.20 31.18 73.45 32.52 14.25 <0.001* 

9.Forearm Supination 80.15 28.03 97.65 28.27 17.50 <0.001* 

10.Forearm Pronation 66.85 32.17 84.45 34.22 17.60 <0.001* 

11.WristFlexion 73.10 30.94 86.95 31.52 13.85 <0.001* 

12.WristExtension 55.35 29.53 71.60 31.02 16.25 <0.001* 

13.WristRadialDeviation 71.65 23.00 87.60 27.23 15.95 <0.001* 

14.WristUlnar Deviation 66.45 30.79 86.90 28.19 20.45 <0.001* 

Total Range of Motion 68.96 8.59 86.47 8.42 17.51 <0.001* 

*Sig value 

In summary, both early and delayed exercise interventions produced significant and 

nearly equivalent improvements in joint mobility across all upper-limb joints, confirming 

the effectiveness of the exercises in enhancing ROM regardless of the timing of initiation. 

4.3.4 Muscle Power among patients 

Among early-treated patients (Table 4.10), pre-exercise muscle power scores ranged from 

2.85 (wrist flexors) to 3.45(elbow flexors). Following the exercise program, scores 

increased across all muscle groups, with post-exercise means between 3.30and3.90.The 

greatest improvement was observed in the forearm pronators and wrist extensors(0.60), 
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while the smallest was in the forearm supinators (0.40). 

Theoverallmeanmusclepowerrosefrom3.02±0.25to3.51±0.35, yielding an average gain of 

0.49. 

Table 4.10 Muscle Power among early treated patients(n=20) 

Joint Pre exercise Post exercise Mean 

difference 

P-value 

 Mean SD Mean SD  

1.Shoulder Flexors 2.90 0.85 3.35 1.09 0.45 <0.001* 

2.Shoulder Abductors 3.00 0.86 3.50 0.95 0.50 <0.001* 

3.ShoulderExternalRotators 2.90 0.72 3.35 0.93 0.45 <0.001* 

4.Elbow Flexors 3.45 0.83 3.90 0.97 0.45 <0.001* 

5.Elbow Extensors 2.95 0.89 3.50 1.19 0.55 <0.001* 

6.Forearm Pronators 3.00 0.79 3.60 0.82 0.60 <0.001* 

7.Forearm Supinator’s 3.10 0.79 3.50 0.89 0.40 <0.001* 

8.Wrist Flexors 2.85 0.81 3.30 0.86 0.45 <0.001* 

9.Wrist Extensors 3.00 0.79 3.60 0.75 0.60 <0.001* 

Total Muscle Power 3.02 0.25 3.51 0.35 0.49 <0.001* 

*Sig Value 

For delayed-treated patients (Table 4.11), pre-exercise muscle power values ranged from 

2.70 (shoulder flexors) to 3.50 (shoulder abductors). After exercise, the post-exercise 

means improved to between 3.05 and 3.90, indicating consistent progress across all joints 

. The largest mean gain was noted in wrist extensors (0.75), while the smallest was in 

wrist flexors (0.20). The total mean muscle power increased from 2.98 ± 0.26 to 3.43 ± 

0.31, with an average improvement of 0.45. 
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Table4.11 Muscle Power among delayed-treated patients (n=20) 

Joint Pre exercise Post exercise Mean 

difference 

P-value 

 Mean SD Mean SD  

1.ShoulderFlexors 2.70 0.80 3.35 0.99 -0.65 <0.001* 

2.ShoulderAbductors 3.50 0.76 3.90 0.97 -0.40 <0.001* 

3.ShoulderExternalRotators 2.75 0.79 3.40 0.82 -0.65 <0.001* 

4.Elbow Flexors 3.05 0.76 3.35 0.88 -0.30 <0.001* 

5.Elbow Extensors 3.10 0.79 3.40 0.99 -0.30 <0.001* 

6.Forearm Pronators 2.85 0.88 3.15 1.27 -0.30 <0.001* 

7.Forearm Supinator’s 2.85 0.88 3.35 1.09 -0.50 <0.001* 

8.WristFlexors 2.85 0.81 3.05 0.94 -0.20 <0.001* 

9.WristExtensors 3.15 0.81 3.90 0.97 -0.75 <0.001* 

Total Muscle Power 2.98 0.26 3.43 0.31 -0.45 <0.001* 

*Sig value 

Overall, both groups demonstrated significant enhancement in upper-limb muscle 

strength following rehabilitation, with the early-treated group showing slightly higher 

mean improvements than the delayed group ,suggesting a potential advantage of early 

intervention in restoring muscle power. 

4.3.5 Edema measurement among patients 

Among early-treated patients (Table4.12),the pre-exercisemeanmid-

armcircumferencewas29.85 cm, which decreased to 24.45 cm post-exercise, reflecting a 

mean reduction of 5.40 cm (p<.001). Wrist circumference also decreased 

from17.05cmto15.55cm,are duction of1.50 cm(p=.008).The overall edema measurement 

declined from23.45±1.48cmto20.00±1.64 cm, yielding an average reduction of 3.45 cm 

(p < .001). 
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Table4.12 Edema measurement among early treated patients 

Joint Pre exercise Post exercise Mean 

difference 

P-value 

 Mean SD Mean SD  

Mid Arm 29.85 2.54 24.45 2.86 -5.40 <.001* 

Wrist 17.05 1.50 15.55 1.57 -1.50 .008* 

Total Edema 

Measurement 

23.45 1.48 20.00 1.64 
-3.45 <.001* 

*Sig value 

For delayed-treated patients(Table4.13),the mean mid-arm circumference decreased 

from29.05 cm to 25.50cm (mean reduction=3.55cm,p<.001),and the wrist measurement 

declined from17.05 cm to 15.70 cm (mean reduction = 1.35 cm, p = .014). The total 

edema measurement dropped from 23.05 ± 1.65 cm to 20.60 ± 1.61 cm, resulting in a 

2.45 cm decrease (p < .001). 

Table4.13:Edema measurement among delayed-treated patients 

Joint Pre exercise Post exercise Mean 

difference 

P-value 

 Mean SD Mean SD  

Mid Arm 29.05 3.20 25.50 3.17 3.55 <.001* 

Wrist 17.05 1.54 15.70 1.84 1.35 .014* 

Total Edema 

Measurement 

23.05 1.65 20.60 1.61 
2.45 <.001* 

*Sig value 

In summary, both early and delayed exercise interventions significantly reduced limb 

swelling. However, the early-treated group achieved a greater reduction in edema 

compared to the delayed group, suggesting that initiating exercise earlier leads to more 

effective control of post-injury swelling. 
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4.4 Functional differences among patients 

4.4.1 Upper Extremities Functional Index UEFI 

Among early-treated patients (Table 4.14), most individual functional tasks demonstrated 

slight improvement after exercise, though only one task reached statistical significance, 

reaching up to a high shelf (mean difference=–1.25,p=.003). Other activities, such as 

reaching behind the back (p=.051)and vacuuming, sweeping, or raking(p=.115), showed 

noticeable but non-significant gains. The total UEFI score decreased from 41.20 ± 5.13 to 

35.20 ± 5.31 (mean difference=6.00,p<.001), indicating a marked improvement in upper 

extremity function and reduction in disability after early exercise therapy. 

Table 3.14 Functional index and disability of the arm, shoulders, and hands among 

early treated patients (n=20) 

Type Pre exercise Post exercise Mean 

difference 

P- 

Value 

 Mean SD Mean SD   

Any of your usual work, housework, or 

school activities 

1.85 1.46 1.95 1.54 -0.10 .825 

Your usual hobbies, recreational or 

Sporting activities 

2.40 1.57 2.10 1.07 0.30 .487 

Lifting a  bag of groceries to waist level 1.75 1.33 2.00 1.30 -0.25 .514 

Lifting a bag of groceries above your 

head 

1.75 1.41 1.70 1.42 0.05 .904 

Grooming your hair 2.65 1.31 2.05 1.57 0.60 .181 

Pushing upon your hands(e.g., from a 

chair) 

1.70 1.26 1.85 1.39 -0.15 .778 

Preparing food (e.g.,peeling,cutting, 

stirring) 

1.90 1.37 1.60 1.27 0.30 .554 

Driving 2.15 1.63 1.95 1.15 0.20 .677 

Vacuuming , sweeping,or raking 2.45 1.28 1.75 1.29 0.70 .115 

Dressing 2.30 1.26 2.10 1.55 0.20 .703 

Doing up buttons 1.70 1.26 2.35 1.39 -0.65 .148 

Using tools or appliances (e.g.,scissors, 

screwdriver, can opener) 

2.00 1.34 2.05 1.28 -0.05 .895 

Opening a jar 2.25 1.37 1.85 1.42 0.40 .423 

Carrying asmall suitcasewithyouraffected 

limb 

1.55 1.61 1.40 1.19 0.15 .751 

Carryingaheavyobject(e.g.,aheavybox 

orchild) 

2.10 1.29 1.80 1.28 0.30 .437 

Washingordryingyourhair 1.70 1.56 2.25 1.59 -0.55 .334 

Tyingordoing up shoelaces 1.95 1.32 1.55 1.61 0.40 .500 

Reachingup toa high shelf 1.50 1.32 2.75 1.16 -1.25 .003* 

Reachingbehindyourback 2.35 1.39 1.40 1.47 0.95 .051 

Performingheavyhousehold chores 1.85 1.50 2.15 1.42 -0.30 .505 

TotalUFEI 41.20 5.13 35.20 5.31 6.00 <.001* 

*Sig value 
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In delayed-treated patients (Table 4.15), most functional domains also improved after 

intervention, though the changes were smaller and generally not statistically significant 

for individual items. 

The largest positive changes were seen in tying shoelaces (mean difference= –0.90, p = 

.055) and carrying a small suitcase (mean difference = –0.80, p = .080). The total 

UFEIscoreimprovedsignificantlyfrom43.15±5.14to37.65±3.42(meandifference=–5.50, p 

< .001), reflecting enhanced upper-limb function after delayed treatment. 

Table 4.15 Functional index and disability of the arm, shoulders, and hands among 

delayed-treated patients (n=20) 

Type Pre exercise Post exercise Mean 

difference 

P- 

Value  Mean SD Mean SD 

Any of your usual work, housework, or 

school activities 

2.20 1.70 1.85 1.31 -0.35 .392 

Your usual hobbies,recreational or 

Sporting activities 

2.20 1.24 1.45 1.47 -0.75 .118 

Lifting a bag of groceries to waist level 1.65 1.57 2.05 1.36 0.40 .397 

Lifting a bag of groceries above your 

head 

2.00 1.52 2.20 1.54 0.20 .711 

Grooming your hair 2.10 1.62 2.05 1.19 -0.05 .906 

Pushing up on your hands(e.g., from a 

chair) 

1.55 1.50 1.80 1.61 0.25 .650 

Preparing food(e.g.,peeling,cutting, 

stirring) 

1.85 1.50 2.35 1.35 0.50 .353 

Driving 1.85 1.53 2.20 1.36 0.35 .330 

Vacuuming, sweeping,or raking 1.35 1.39 1.55 1.57 0.20 .718 

Dressing 2.20 1.47 1.50 1.67 -0.70 .209 

Doing up buttons 1.90 1.55 1.60 1.50 -0.30 .573 

       

Using tools or appliances(e.g.,scissors, 

Screw driver,can opener) 

2.20 1.44 2.00 1.52 -0.20 .677 

Opening a jar 2.05 1.23 2.30 1.38 0.25 .506 

Carrying a small suit case with your 

affected limb 

2.25 1.45 1.45 1.47 -0.80 .080 

Carrying a heavy object (e.g.,a heavy box 

orchild) 

2.10 1.21 2.60 1.27 0.50 .227 

Washing or drying your hair 2.45 1.47 1.90 1.45 -0.55 .334 

Tying or doing up shoelaces 2.30 1.45 1.40 1.47 -0.90 .055 

Reaching up to ahigh shelf 2.00 1.56 2.25 1.41 0.25 .624 

Reaching behind your back 2.25 1.33 1.75 1.41 -0.50 .344 

Performing heavy house hold chores 1.85 1.53 2.25 1.33 0.40 .385 

Total UFEI 43.15 5.14 37.65 3.42 -5.50 <.001* 

*Sig value 
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In summary,both early and delayed exercise interventions effectively improved 

arm,shoulder, and hand function, with statistically significant reductions in total disability 

scores.  

The early-treated group demonstrated slightly greater functional improvement, 

particularly in reaching activities, suggesting that earlier rehabilitation may yield faster 

recovery of upper-limb performance. 

4.4.2 Disability of the arm, shoulders and hands among patients (DASH) 

Among early-treated patients (Table 4.16), pre-exercise DASH scores indicated moderate 

disability (59.70±8.82),which improved significantlyto47.15±9.03post-exercise ,resulting 

in a mean reduction of 12.55 points (p < .001). Although most individual tasks showed 

numerical improvements, these changes were not statistically significant. The greatest 

improvements were observed in carrying a shopping bag or briefcase (–0.65), using a 

knife to cut food (–0.55), and severity of tingling (mean difference = +0.80, p = .053). 

The findings 

suggestthatearlyrehabilitationledtomeaningfulfunctionalrecoveryandreducedupper-limb 

disability, even though most individual task improvements were modest. 

Table4.16 Disability of the arm, shoulders and hands among early treated patients 

(n=20) 

Type Pre exercise Post exercise Mean 

difference 

P- 

Value  Mean SD Mean SD 

Opening a tight or new jar 2.60 1.57 2.35 1.27 -0.25 .437 

Doing heavy house hold chores(e.g., washing 

walls, floors) 

3.30 1.34 3.90 0.97 0.60 .104 

Carrying a shopping bag or brief case 3.65 1.18 3.00 1.56 -0.65 .213 

Washing your back 2.50 1.43 2.55 1.39 0.05 .927 

Using a knife to cut food 3.35 1.57 2.80 1.32 -0.55 .275 

Recreational activities that require little effort 

(e.g., playing cards, knitting) 

3.25 1.16 3.20 1.36 -0.05 .893 

Extent of arm, shoulder or hand pain 2.85 1.39 3.15 1.39 0.30 .541 

Severity of tingling(pins and needles) in your 

arm, shoulder,or hand 

2.20 1.40 3.00 1.30 0.80 .053 

Difficulty sleeping because of arm, 

Shoulder ,or hand pain 

3.15 1.31 3.00 1.45 -0.15 .745 

Limitation in social activities because of your 

arm, shoulder, or hand problem 

2.90 1.52 3.35 1.53 0.45 .197 

Difficulty performing your usual work or other 

daily activities 

3.25 1.41 3.40 1.50 0.15 .769 

Total DASH 59.70 8.82 47.15 9.03 -12.55 <.001* 

*Sig value 
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Note: A higher score indicates higher disability 

For delayed-treated patients (Table4.17),a similar trend was noted. The total DASH score 

decreased significantly from 53.40±9.45to45.50±7.72,showingameanimprovementof7.90 

points (p <.001).  

Individual task scores also improved, with the most noticeable changes in carrying a 

shopping bag(–0.90), using a knife to cut food (–0.80),and recreational activities (–0.75). 

Although these improvements did not reach statistical significance (p > .05), they indicate 

functional recovery following delayed exercise therapy. 

Table4.17 Disability of the arm ,shoulders and hands among delayed-treated 

patients(n=20) 

Type Pre exercise Post exercise Mean 

difference 

P- 

Value  Mean SD Mean SD 

Opening a tight or new jar 3.50 1.40 3.10 1.25 0.40 .305 

Doing heavy house hold chores(e.g.,washing 

walls, floors) 

3.55 1.43 3.15 1.50 0.40 .214 

Carrying a shopping bag or brief case 3.50 1.67 2.60 1.67 0.90 .122 

Washing your back 3.30 1.22 2.85 1.35 0.45 .267 

Using a knife to cut food 3.60 1.31 2.80 1.36 0.80 .104 

Recreational activities that require little 

effort(e.g.,playing cards,knitting) 

3.65 1.39 2.90 1.45 0.75 .143 

Exten to farm, shoulder or hand pain 3.55 1.43 3.05 1.36 0.50 .262 

Severity shoulder, or hands and needles) in your 

arm, shoulder,orhand 

3.00 1.62 3.00 1.34 0.00 1.000 

Difficulty sleeping because of arm, 

shoulder, or hand pain 

3.00 1.17 3.45 1.50 -0.45 .330 

Limitation in social activities because of your 

arm, shoulder, or hand problem 

3.10 1.29 2.95 1.32 0.15 .651 

Difficulty performing your usual work or other 

daily activities 

2.65 1.09 2.65 1.57 0.00 1.000 

TotalDASH 53.40 9.45 45.50 7.72 7.90 <.001* 

*Sigvalue 

Note:A Higher score indicates higher disability 

In summary, both early and delayed rehabilitation programs significantly reduced upper-

limb disability ,as evidenced by lower total DASH scores .However, the early treated 

group achieved a greater improvement (12.55vs.7.90points) ,suggesting that early 

initiation of exercise yields more substantial gains in arm, shoulder, and hand function. 

4.4.3Comparing the ROM,musclepower ,edema,painseverity,UEFI,and DASH 

score in terms of early and delayed treatment among patients 

The comparison between early and delayed treatment groups across all functional and 

clinical outcome measures revealed no statistically significant differences in most 
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parameters, 

indicatingthatbothinterventionswerecomparablyeffectiveinimprovingpatients’upper-limb 

recovery. However, the only statistically significant difference between groups was found 

in the pre-test DASH score (p =.036), where the early-treated group started with higher 

baseline disability (59.70 vs. 53.40).  

However, post-test scores (47.15 vs. 45.50; p = .538) showed no significant difference, 

indicating that both groups achieved comparable functional recovery after intervention. 

As seen in Table 4.18. 

Table4.18Comparing the ROM, muscle power, edema, pain severity, UEFI and 

DASH score in terms of early and delayed treatment among patients 

Test Group  Mean SD t P- 

value 

Pre-test ROM Early treatment 20 69.41 7.80 .175 .862 

 Delayed treatment 20 68.96 8.59   

Post-test ROM Early treatment 20 87.01 7.62 .214 .832 

 Delayed treatment 20 86.47 8.42   

Pre-test Muscle 

Power 

Early treatment 20 3.02 0.25 .488 .629 

Delayed treatment 20 2.98 0.26   

Post-test Muscle 

Power 

Early treatment 20 3.51 0.35 .803 .427 

Delayed treatment 20 3.43 0.31   

Pre-test Edema Early treatment 20 23.45 1.48 .809 .424 

 Delayed treatment 20 23.05 1.65   

Post-test Edema Early treatment 20 20.00 1.64 -1.168 .250 

 Delayed treatment 20 20.60 1.61   

Pre-test Pain Early treatment 20 24.50 5.06 1.180 .245 

 Delayed treatment 20 22.35 6.38   

Post-test Pain Early treatment 20 23.20 4.14 .785 .437 

 Delayed treatment 20 22.05 5.08   

Pre-test severity of Pain Early treatment 20 7.35 1.18 .491 .626 

 Delayed treatment 20 7.15 1.38   

Post-test severity of Pain Early treatment 20 2.85 1.34 1.612 .115 

 Delayed treatment 20 2.20 1.19   

Pre-test UEFI Early treatment 20 41.20 5.13 -1.201 .237 

 Delayed treatment 20 43.15 5.14   

Post-test UEFI Early treatment 20 35.20 5.31 -1.735 .092 

 Delayed treatment 20 37.65 3.42   

Pre-test DASH Early treatment 20 59.70 8.82 2.180 .036* 

 Delayed treatment 20 53.40 9.45   

Post-test DASH Early treatment 20 47.15 9.03 .621 .538 

 Delayed treatment 20 45.50 7.72   

*Sig value 
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4.4.4Relationshipbetweenageandtheoutcomemeasurement 

Among the early-treated group, no correlations were observed across different measures. 

In addition, in the delayed-treated group, a similar pattern was evident. Correlation 

coefficients were non-significant. In summary, across both early and delayed 

rehabilitation groups, age was not a determining factor in any clinical or functional 

outcome. As seen in both Table 4.19 and Table 4.20. 

Table4.19 Relationship between age and outcome measurement among early treated 

group (n=20) 

Outcome measurement Age  

 r P-value 

Pre-test ROM .191 .419 

Post-test ROM .083 .729 

Pre-test Muscle Power -.177 .455 

Post-test Muscle Power -.122 .608 

Pre-test Edema -.046 .847 

Post-test Edema -.316 .175 

Pre-test Pain -.177 .454 

Post-test Pain .092 .699 

Pre-test severity of Pain .214 .364 

Post-test severity of Pain -.139 .559 

Pre-test UEFI .159 .502 

Post-test UEFI .308 .187 

Pre-test DASH .176 .458 

Post-test DASH -.080 .738 

*Sig value 
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Table20 Relationship between age and outcome measurement among delay treated 

group(n=20) 

Outcome measurement Age  

 r P-value 

Pre-test ROM .050 .835 

Post-test ROM .037 .878 

Pre-test Muscle Power .070 .768 

Post-test Muscle Power .058 .807 

Pre-test Edema .082 .731 

Post-test Edema .117 .622 

Pre-test Pain .102 .670 

Post-test Pain -.223 .344 

Pre-test severity of Pain .115 .629 

Post-test severity of Pain -.351 .129 

Pre-test UEFI -.053 .826 

Post-test UEFI .095 .691 

Pre-test DASH -.103 .666 

Post-test DASH -.098 .681 

 

4.4.5 Relation ship between pain severity and the outcome measurement 

In the early-treated group, there were no statistically significant correlations between pain 

severityandanyoftheoutcomemeasures,indicatingimprovementsinrangeofmotion,muscle 

power, edema reduction, and functional recovery occurred independently of pain 

intensity levels before and after the intervention. As seen in Table 4.21. 
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Table4.21Relationship between severity of pain and outcome measurement among 

early treated group (n=20) 

Outcome measurement Pre-test severity of 

Pain 

Post-test severity of Pain 

 r P-value R P-value 

Pre-test ROM -.177 .455 -

.319 

.171 

Post-test ROM -.213 .367 -

.262 

.264 

Pre-test Muscle Power .040 .868 .142 .550 

Post-test Muscle Power -.038 .874 .303 .193 

Pre-test Edema -.180 .446 .062 .795 

Post-test Edema -.072 762 -

.033 

.891 

Pre-test UEFI .139 .560 -

.428 

.060 

Post-test UEFI .045 .852 -

.170 

.473 

Pre-test DASH .114 .632 -

.121 

.612 

Post-test DASH -.331 .154 .035 .883 

 

In contrast, the delayed-treated group showed two significant relationships. Amoderate 

positive correlation was found between pre-test pain severity and post-test edema (r = 

.457, p = .043), suggesting that participants with higher initial pain tended to retain more 

swelling after treatment. Additionally, a moderate negative correlation was observed 

between post-test pain severity and pre-test edema (r = –.514, p = .020), implying that 

patients who began with less swelling experienced greater pain reduction after therapy. 

These findings suggest that in delayed rehabilitation, the relationship between pain and 

edema plays a more notable role in recovery outcomes. As seen in Table 4.22. 
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Table 4.22 Relationship between severity of pain and outcome measurement among 

delay treated group (n=20) 

Outcome measurement Pre-test severity of Pain Post-test severity of 

Pain 

 r P-value r P-value 

Pre-test ROM -.046 .847 -.121 .613 

Post-test ROM -.060 .801 -.161 .497 

Pre-test Muscle Power -.107 .654 .030 .901 

Post-test Muscle Power -.238 .313 -.043 .857 

Pre-test Edema -.252 .284 .457 .043* 

Post-test Edema -.514 .020* .138 .562 

Pre-test UEFI -.155 .515 -.010 .967 

Post-test UEFI -.232 .325 .335 .149 

Pre-test DASH -.007 .976 -.051 .832 

Post-test DASH .145 .542 -.066 .781 

*Sig value 

4.4.6 Difference between outcome measurements (UEFI and DASH) 

in terms of affected side among early and delayed groups 

In the early-treated group, pre- and post-intervention UEFI scores did not differ 

significantly between right and left sides (p =.509 and p =.579, respectively), indicating 

similar functional performance regardless of which limb was affected. However, a 

significant difference was found in the pre-test DASH score (p = .009), where 

participants with right-sided involvement had higher disability (mean = 65.11 ± 4.70) 

compared to those with left-sided involvement (mean = 55.27 ± 9.07). After treatment, 

this difference was no longer significant (p = .118), suggesting that rehabilitation 

effectively reduced side-related disparities in disability levels. 

In the delayed-treated group, none of the comparisons between right and left sides 

reached 

statisticalsignificance.BothUEFIandDASHscoresbeforeandaftertreatment(p>.05)were 

similar, indicating comparable functional recovery regardless of the affected side. As 

seen in Table 4.23. 
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Table 4.23 Difference between outcome measurements (UEFI and DASH) in terms of 

affect side among early and delayed groups 

Measurement Affected 

side 

Early Group   Delay Group   

 n Mean SD P- 

value 

n Mean SD P- 

Value 

Pre-UEFI Right 9 40.33 6.65 .509 13 42.62 4.46 .541 

 Left 11 41.91 3.65  7 44.14 6.49  

Post-UEFI Right 9 34.44 6.13 579 13 37.46 3.26 .747 

 Left 11 35.82 4.75  7 38.00 3.96  

Pre-DASH Right 9 65.11 4.70 .009* 13 50.85 9.38 .100 

 Left 11 55.27 9.07  7 58.14 8.15  

Post-DASH Right 9 50.67 8.62 .118 13 44.23 8.02 .329 

 Left 11 44.27 8.68  7 47.86 7.06  

*Sig value 

Overall, the findings suggest that limb laterality (right vs. left) did not significantly 

influence functional outcomes following rehabilitation in either group .Although patients 

with right-sided involvement initially showed greater disability in the early-treated group, 

post-intervention scores indicated equivalent recovery across both sides. 

4.4.7Difference between outcome measurements (UEFI and DASH)in terms of 

Dominant hand among early and delayed groups 

In the early-treated group, no statistically significant differences were found between 

participantswithdominant(right)andnon-dominant(left)handinvolvementforbothUEFIand 

DASH scores before and after treatment (p > .05). This indicates that functional 

improvement and reduction in disability were comparable regardless of whether the 

dominant or non-dominant hand was affected. 

In contrast, the delayed-treated group showed a significant difference in post-test UEFI 

scores (p = .015), where patients with left-hand (non-dominant) involvement 

demonstrated higher functional scores (mean = 43.00 ± 0.00) compared to those with 

right-hand (dominant) involvement (mean = 37.06 ± 3.06). This suggests slightly better 

recovery of functional performance when the non-dominant side was affected. However, 

no significant differences wereobservedinDASHscoresatanystage(p>.05),indicating that 

perceived disability levels were similar for both dominant and non-dominant hands. As 

seen in Table 4.24. 
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Table4.24 Difference between outcome measurement (UEFI and DASH) in terms of the 

dominant hand among early and delayed groups 

Measurement Affected 

side 

Early Group   Delay Group   

 n Mean SD P- 

value 

n Mean SD P- 

Value 

Pre-UEFI Right 18 41.33 5.40 .737 18 42.67 5.18 .216 

 Left 2 40.00 0.00  2 47.50 2.12  

Post-UEFI Right 18 34.94 5.48 .480 18 37.06 3.06 .015* 

 Left 2 37.50 3.54  2 43.00 0.00  

Pre-DASH Right 18 59.94 9.28 .385 18 53.50 9.44 .892 

 Left 2 57.50 2.12  2 52.50 13.44  

Post-DASH Right 18 46.89 9.39 .668 18 44.94 7.26 .348 

 Left 2 49.50 6.36  2 50.50 13.44  

*Sig value 

In summary, dominant-hand involvement had minimal influence on rehabilitation 

outcomes overall. Only the delayed-treatment group showed a notable advantage in 

functional recovery (UEFI) for non-dominant hand injuries, while disability perception 

(DASH) remained unaffected in both groups. 

4.5. Comparing Early and Delayed Exercise Groups Across Outcome Measures 

The two-way mixed ANOVA results revealed a significant main effect of Time across all 

outcomemeasures(F(1,38)=146.20,p<.001,η²=0.79),indicatingthatbothearlyanddelayed 

exerciseinterventionsledtosubstantialimprovementsfrompre-topost-intervention.However, 

no significant main effect of Group or Group × Time interaction was found for any 

variable, suggesting that the timing of the exercise program (early vs. delayed) did not 

differentially affect recovery outcomes. Although the disability level was reduced. 

Specifically, the estimated marginal means showed that both groups achieved similar post 

intervention outcomes across all measures. ROM improved comparably between the early 

(M=78.21°,SE=1.80)and delayed(M=77.71°,SE=1.80) groups(p=.846).Muscle 

power(M=3.26vs.3.20, p =.494),edema(M =21.72vs.21.82,p=.771),pain(M 

=23.85vs.22.20,p= .179), and severity of pain (M = 5.10 vs. 4.67, p = .092) also 

demonstrated no statistically significant between-group differences. Likewise, functional 

performance measured by the Upper Extremity Functional Index (UEFI) (M = 38.20 vs. 

40.40, p = .105) and disability measured by the DASH 

score(M=53.42vs.49.45,p=.115)showed no meaningful difference between groups. As 

seen in Table 4.25. 
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Table4.25 Two-Way Mixed ANOVA Comparing Early and Delayed Exercise Groups 

Across Outcome Measures 

 

Measures Groups Estimated 

Marginal 

Mean(SE) 

Mean 

Difference 

(Early 

Delayed) 

 

p value 

Interpretation 

ROM Early 78.21°(1.80) 0.50° .846 No significant 

difference 

 Delayed 77.71°(1.80)   

Muscle 

Power 

Early 3.26 (0.063) 0.06 .494 No significant 

difference Delayed 3.20 (0.063)   

Edema Early 21.72 (0.241) -0.10 .771 No significant 

difference  Delayed 21.82 (0.241)   

Pain Early 23.85 (0.852) 1.65 .179 No significant 

difference  Delayed 22.20 (0.852)   

Severity 

pain 

Early 5.10 (0.174) 0.42 .092 No significant 

difference Delayed 4.67 (0.174)   

UEFI Early 38.20 (0.936) -2.20 .105 No significant 

difference  Delayed 40.40 (0.936)   

DASH Early 53.42 (1.743) 3.97 .115 No significant 

difference  Delayed 49.45 (1.743)   

Note.Valuesareestimatedmarginalmeans(SE)fromatwo-

waymixedANOVAwithonebetween-subjectsfactor(Group:Earlyvs.Delayed)andonewithin-

subjectsfactor(Time:Prevs.Post).Allassumptionsweremet(Shapiro–Wilkand Levene’s 

tests,p >.05).A significantmain effectofTime wasfound forallmeasures 

(F(1,38)=146.20,p<.001,η²=0.79),indicatingoverallimprovementpost-intervention. 

*Sig value 

 

Figure 5 compares the outcomes of early and delayed exercise groups across several 

measures, including range of motion (ROM), muscle power, edema, pain, severity of 

pain, the Upper Extremity Functional Index (UEFI), and the Disabilities of the Arm, 

Shoulder, and Hand (DASH) questionnaire. Both groups show nearly identical 
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improvements in ROM, with early and delayed groups scoring 78.21 and 77.71, 

respectively. Muscle power scores are almost the same at 3.26 and 3.2. For edema and 

pain, the early group shows slightly higher values (21.72 and 23.35) compared to the 

delayed group (21.82 and 22.2), suggesting marginally greater initial improvement in the 

early group. 

 Severity of pain is lower in the delayed group (4.67) versus the early group (5.1), 

indicating a slight advantage for the delayed group in perceived pain reduction at the 

measured time point. Functional outcomes favor the early group, with higher UEFI (35.2 

vs. 40.4) and DASH (53.42 vs. 49.45) scores, reflecting earlier gains in upper-limb 

function. Overall, the chart illustrates that while early exercise may provide faster 

improvements in function and pain management, delayed exercise achieves comparable 

outcomes across most measures by the end of the study period. 

 

Figure 5 Comparing Early and Delayed Across Outcome Measures 

In summary, both early and delayed exercise programs were equally effective in 

enhancing range of motion, muscle strength, edema reduction, pain relief, and upper-limb 

function. The significant effect of time confirms that rehabilitation produced overall 

functional recovery, while the non-significant group difference suggest that either Tim in 

approach can yield similar therapeutic outcomes. 

4.2 Section Two: Discussion 

Thepresentstudyaimedtoevaluatetheimpactofearlyversusdelayedphysiotherapyinitiation on 

pain reduction and overall functional recovery following humerus fracture in a resource-
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limited setting. The results revealed that both early and delayed physiotherapy 

interventions led to statistically significant improvements in pain(VAS),range of 

motion(ROM),muscle power, and upper limb function according to functional outcomes 

(UEFI and DASH scores).However, although no statistically significant between-group 

differences were observed in most outcome  measures, indicating that both early and 

delayed physiotherapy produced comparable functional recovery, the early group 

demonstrated slightly greater improvement in muscle power and disability reduction. 

These findings provide partial support for the first hypothesis and full support for the 

second and third hypotheses. 

4.2.1 Effect of Timing of Physiotherapy on Functional Recovery 

The first hypothesis proposed that early initiation of physiotherapy would lead to better 

outcomes, such as improved ROM and muscle strength, compared to delayed initiation. 

Our findings partially supported this assumption. Both groups demonstrated significant 

pre–post improvements in ROM and muscle power, but between-group differences were 

not statistically significant. This suggests that while early rehabilitation facilitates earlier 

functional gains, delayed initiation once undertaken consistently can still yield 

comparable improvements .These results align with the findings of Alnahdi et al. (2020), 

who reported that the timing of physiotherapy after upper-limb fractures influenced the 

rate, but not necessarily the extent, of functional recovery. Similarly, Han et al. (2021) 

found that early mobilization after humeral fractures improved short-term ROM ,but 

long-termoutcomesat12weekswerenotsignificantly different between early and delayed 

groups. Moreover, Mikkelsen et al. (2022) observed that adherence and exercise 

intensity were stronger predictors of recovery than initiation timing alone. 

Collectively, these findings suggest that although early physiotherapy offers potential 

advantages in reducing stiffness and accelerating strength restoration, consistent, 

structured rehabilitation, regardless of timing, remains the key determinant of ultimate 

recovery. 

4.2.2 Effect of Physiotherapy Timing on Pain Reduction 

The second hypothesis stated that there would be no significant difference in pain 

reduction between early and delayed physiotherapy initiation. This hypothesis was 

supported. Both groups demonstrated significant reduction in pain intensity (VAS)after 

the intervention, with no meaningful differences between them. This findingisconsistent 

withdeOliveiraetal.(2020),who found that the timin gofexercise initiationafterupper-

limbsurgerydidnotsignificantlyalterpaintrajectories.Likewise,Huang et al. (2021) 

reported that physiotherapy-induced pain reduction is more strongly related to 

tissuehealingandneuro-modulatoryadaptationsthantothespecifictimingofexerciseinitiation. 
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Thesimilarityinpost-interventionpainlevelsinbothgroupsinourstudysuggeststhatonce 

exercise begins, the analgesic mechanisms—including improved circulation, endorphin 

release, and desensitization—are equally activated regardless of start time. 

4.2.3 Functional Recovery & Disability Level 

The third hypothesis proposed no significant difference in functional recovery between 

early and delayed physiotherapy initiation. This hypothesis was also supported. Both 

groups achieved significant improvement in functional outcomes as measured by UEFI 

and DASH scores, indicating reduced disability and improved performance in daily 

activities. However, between-group comparisons were not statistically different, implying 

that both intervention timings were similarly effective by the end of the rehabilitation 

period. 

Comparable findings were reported by Liao et al. (2023), who showed equivalent 

functional 

outcomesatthreemonthsinearlyversusdelayedphysiotherapyfollowingupperlimbfractures, 

and by Ariyoshi et al. (2019), who noted that long-term upper extremity function was 

more closely linked to thequality ofrehabilitation ratherthan theinitiation time. 

Additionally, Kim et al. (2021) emphasized that patient motivation, adherence, and home 

exercise compliance significantly influence functional recovery.  

Furthermore, in resource-limited settings such as patients' homes, these findings are 

clinically relevant as access barriers such as financial limitations, travel difficulties, and 

delayed referral commonly postpone rehabilitation initiation. Our study results indicate 

that while early initiation remains ideal, delayed rehabilitation—when delivered 

adequately—can still achieve substantial functional recovery. This supports the feasibility 

and effectiveness of community-based physiotherapymodelsin low-resource 

environments,ashighlightedbyAsirietal.(2020) and Naidoo et al. (2022). 

Regarding disability levels, the study demonstrated a significant reduction in disability 

across both groups, as reflected in improved DASH and UEFI scores from pre- to post-

intervention. Participants showed meaningful gains in upper extremity function, reduced 

pain-related limitations, and greater ease in performing daily tasks. Although early 

initiation of physiotherapy produced slightly faster initial improvements, the final 

disability levels at the end of treatment were comparable between the early and delayed 

groups. This suggests that, while early rehabilitation may accelerate short-term progress, 

delayed physiotherapy—when delivered with consistent sessions and proper guidance—

can still effectively restore functional independence. These findings are supported by 

previous research indicating that disability outcomes after upper limb injuries depend 

more on treatment quality, patient engagement, and adherence to home programs than on 

the exact timing of rehabilitation initiation.  

For example, Harris et al. (2020) reported that structured physiotherapy programs 
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yielded significant improvements in disability scores among individuals with upper 

extremity fractures, regardless of whether therapy began early or several weeks after 

injury. The observed improvements in the present study further reinforce the value of 

well-designed rehabilitation, even when initiation is delayed due to systemic, 

socioeconomic, or referral barriers. 

 

4.3 Study Limitations and Future Directions 

The main limitations of this study include the relatively modest sample size, which may 

limit generalizability. Moreover, the short follow-up duration for participant tsas we 

could not follow up with them for months, but it was for several weeks. 

Thus, future studies should incorporate larger samples,longer-termfollow-

up,andmultidimensionaloutcomestobetterunderstandhowtiming interacts with adherence, 

psychosocial factors, and socioeconomic context in low resource-limited settings. 
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Chapter Five  

Conclusions and Recommendations 

5.1 Conclusions 

This study evaluated the influence of physiotherapy initiation timing—early versus 

delayed—on pain reduction ,range of motion (ROM),muscle strength ,and functional 

recovery following humerus fracture rehabilitation in resource-limited settings: 

o The findings confirm that well-structured programs emphasizing active movement, 

strengthening, and patient education are highly effective in restoring upper-limb 

function and reducing pain after fracture, regardless of initiation timing, as both 

early and delayed 

physiotherapyinterventionsproducedsignificantimprovementsinallmeasuredoutcomes

, such as pain, ROM, muscle power, functional abilities, and disability levels. 

o While early commencementmighthasten the healing process, consistent delayed 

initiation can produce functional outcomes by the end of the program that are 

equivalent .Thus, the results advocate early referrals whenever possible but also 

reassure clinicians that delayed intervention, when structured effectively, can still 

deliver optimal functional gains. 

o There is a central and evident role of physiotherapy in enhancing physical and 

functional outcomes 

o The quality, intensity, and continuity of physiotherapy are more crucial than the 

exact start date, particularly in resource-limited settings where delays in accessing 

care are common. 

o The results reinforce the need for the adaptability of physiotherapy interventions and 
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support the development of cost-effective community-based models of care for 

fracture rehabilitation. 

5.2 Recommendations 

5.2.1 Clinical Recommendations 

1. Early referral and initiation of physiotherapy remained visible whenever 

possible, as early mobilization can help prevent stiffness and accelerate recovery. 

2. Standardized rehabilitation protocols should be implemented to ensure 

consistency of care across early and delayed treatment groups, emphasizing 

gradual progression of active ROM, strengthening, and functional training. 

3. Patient education programs should be integrated into all physiotherapy plans to 

promote adherence, reduce fear of movement, and encourage home exercise 

continuation. 

4. In resource-limited environments, community-based and tele-rehabilitation 

models should be expanded to mitigate access barriers related to cost and 

transportation. 

5. Pain and functional outcome assessments (VAS, DASH, UEFI) should be 

routinely incorporated into clinical practice to monitor progress and tailor 

interventions effectively. 

5.2.2 Recommendations for Policy and Health Systems 

1. Health authorities and hospitals should establish referral pathways that 

prioritize early physiotherapy involvement after orthopedic stabilization. 

2. Insurance coverage and public health funding should include post-fracture 

rehabilitation services to ensure continuity of care and equitable access. 

3. Training workshops should be provided for physiotherapists to standardize 

managementapproachesforhumerusfracturesandtoupdateevidence-basedpractices. 

5.2.3 Recommendations for Future Research 

1. Conduct long-term follow-up studies(≥6months)to examine the sustainability of 

Functional gains achieved with early and delayed rehabilitation. 

2. Investigate the psychosocial and quality-of-life outcomes associated with 

different initiation timings. 
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3. Explore cost-effectiveness analysis of early versus delayed physiotherapy to 

guide health-policy decisions in low-resource settings. 

4. Include larger multi-centered randomized controlled trials to enhance the 

generalizability of findings. 

5. Examine the role of digital or home-based interventions (e.g., mobile 

physiotherapy apps, tele-rehabilitation) to improve access and adherence among 

patients facing financial or logistical barriers. 

6. Should include a written check-up form for patients' commitment at home 

program exercises to ensure the validity of the results.  

5.2.4 ClinicalImplications 

From a clinical stand point ,these findings high light that structured ,progressive 

exercise therapy is the central driver of recovery in humerus fracture rehabilitation, 

rather than timing alone. Early physiotherapy may accelerate the trajectory of 

improvement, but delayed initiation does not preclude successful outcomes if therapy is 

of sufficient duration and intensity. 

 This emphasizes the importance of ensuring continuity of care and patient adherence 

through education, motivation, and accessible rehabilitation services. 

5.3 Summary 

In summary, this thesis provides strong evidence that physiotherapy, whether initiated 

early or delayed, plays a pivotal role in the comprehensive rehabilitation of patients 

following a humerus fracture. The results demonstrated that both intervention timings 

produced significant within-group improvements in pain reduction, range of motion, 

muscle power, and upper-limb functional performance. These findings confirm that 

physiotherapy is a cornerstone in the restoration of upper-extremity function, supporting 

its continued integration into post-fracture management protocols. 

Early physiotherapy initiation showed a trend toward faster improvement in muscle 

strength and disability reduction, suggesting that prompt mobilization may accelerate 

short-term recovery. Nevertheless, the absence of statistically significant differences 

between early and delayed groups indicates that delayed initiation, when accompanied by 

structured and consistent exercise programs, can achieve comparable long-term results. 

This outcome underscores the principle that the quality, intensity, and adherence to 

rehabilitation are more influential than the exact timing of initiation. 

The findings also contribute valuable insight into the realities of clinical practice in 

resource-limited settings. Many patients experience delays in accessing rehabilitation due 

to financial constraints, transportation difficulties, or limited-service availability. The 
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comparable effectiveness of delayed physiotherapy observed in this study provides 

encouraging evidence that, even when rehabilitation starts later, meaningful recovery can 

still be achieved through evidence-based protocol sand therapist-guidedprograms.This 

reinforcesthefeasibilityof community-based and home-exercise rehabilitation models, 

which are particularly relevant in low- and middle-income regions. Furthermore, this thesis 

highlights the multidimensional benefits of physiotherapy—not only in improving physical 

parameters such as pain and range of motion but also in enhancing 

patients’independence,confidence,andqualityoflife.Theintegrationofpatienteducationand 

functional task training likely contributed to these broad outcomes by promoting self-

efficacy and adherence. These findings align with contemporary rehabilitation frameworks 

that emphasize patient-centered care and active participation as key determinants of 

successful recovery. 

Collectively, the outcomes of this research provide empirical support for the development 

of standardized, accessible, and scalable physiotherapy protocols for upper-limb 

fracture rehabilitation. 
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Appendix 

Appendix A: Outcome Measures 

1.Pain Assessment: 

Tool :Visual Analog Scale(VAS). 

o Description: A 10-point scale measuring pain intensity, with 0 

indicating no pain and 10 representing the worst imaginable pain. 

 

 

 

Tool: MCGILL short pain scale 



58 

 



59 

2. : Disabilities of the Arm, Shoulder, and Hand (DASH) questionnaire. 

Tool:Short-

formArabicversionoftheDisabilitiesoftheArm,Shoulder,andHand (DASH) 

questionnaire. 

Description:Aself-

reportedquestionnaireassessingupperlimbfunctionalityindaily and 

occupational activities. 

Overall DASH Score: Typically ranges from 0 to 10 in healthy adults, 

where 0 indicates no disability and 100 indicates maximum disability. 

 

 

DASH Score Range Interpretation

0–15 Minimal or no disability – typical of healthy populations or post-rehab success.

16–30 Mild disability – some difficulty with strenuous/occupational activities.

31–50 Moderate disability – noticeable limitations in daily and work-related tasks.

51–75 Severe disability – significant functional impairment; impacts basic ADLs.

76–100 Very severe/extreme disability – profound limitation; likely requires intervention.
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3. Functional Recovery Index  Assessment: 

o Tool:UpperExtremityFunctionalIndex(UEFI)(Arabicversion) 

o Description: The Upper Extremity Functional Index (UEFI) is a self-

administered questionnaire that measures disability in people with upper extremity 

orthopedic conditions. The questionnaire lists 20 activities, and the patient gives a 

score to each basedonthedifficultytheyhavecompletingthatactivity. 

 

UEFI Score (0–

100) 

Functional Level Interpretation 

91–100 Normal / Minimal 

Disability 

Near-maximal function; individuals likely perform daily 

activities without limitation. 

71–90 Mild Disability Mild limitations in strenuous or repetitive tasks; minimal 

impact on ADLs. 

41–70 Moderate Disability Noticeable difficulty with routine tasks (e.g., lifting, 

reaching); may require adaptations. 

21–40 Severe Disability Significant functional impairment; difficulty with basic 

self-care and household tasks. 

0–20 Extreme Disability Profound limitations; high dependence on others for 

upper limb–related activities. 
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AppendixB:DetailedPhysiotherapyPlan 

 

 

Phase Week Goals Interventions 

 

 

InitialPhase 

 

 

1–2 

 

 

Painmanagementand

gentle mobilization. 

- Icetherapy(3xdailyfor10–15 

minutes). 

- Passive ROMexercises(pendulum 

swings). 

- Assistedwristandelbowflexion-

extension. 

 

 

MidPhase 

 

 

3–4 

 

 

StrengthandROMrest

oration. 

- Active-assistedROM(pulleysor 

sticks). 

- Isometricstrengthening(pushing 

againstawall). 

- Lightresistanceexerciseswith 

elastic bands. 

 

 

Advanc

ed 

Phase 

 

 

5–8 

 

 

Functional recovery. 

- Progressive resistance

 training (weights  or

  bands). 

- Functional exercises

 (lifting objects). 

- Task-specificactivitiestailoredto 

daily life. 
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