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Comparisons Study of Supervised Physiotherapy Intervention and Home 

Program on Pain, Fatigue, And Functional Abilities among Women Post 

Breast Cancer 

Prepared by: Enas Kamel Ali Safadi   

Supervisor: Dr. Esra Hamdan 

Abstract 

Background: Appreciation to early diagnosis and enhanced treatment, the survival rate in 

patients with breast cancer has improved. However, breast cancer survivor women often suffer 

from long-term complications such as pain fatigue, reduced ROM, and functional abilities. 

Physiotherapy has been identified as a viable and successful intervention strategy that can help 

reduce some of the side effects of cancer treatments.   Supervised physiotherapy intervention 

that includes exercises to improve ROM, as well as manual therapy techniques such as 

mobilization and stretching, help with improving function and reducing pain. A home exercise 

program can also be beneficial to help maintain and improve ROM. 

Aim of the study: to investigate and compare the effects of supervised physiotherapy 

intervention and unsupervised home programs on pain, fatigue, functional abilities, and 

shoulder range of motion in breast cancer survivor women. 

Materials and methods: A prospective quasi-experimental, 2-arm parallel research on 84 

breast cancer patients was done. The intervention program included 3 sessions a week for 8 

weeks. 40 women (Group A) received supervised physiotherapy intervention, while 44 women 

(Group B) followed an unsupervised home program. The outcome measures were pain intensity 

by visual analog scale, shoulder range of motion by goniometer and the quick dash 

questionnaire, Fatigue by the brief Fatigue Inventory, and assessment of aerobic capacity and 

endurance by the 6-minute walk test. Statistical analysis was carried out utilizing paired and 

independent t-tests. 

Results: Both intervention groups improved significantly after the intervention. When 

compared to Group B, Group A showed a higher reduction in pain (p 0.001), exhaustion (p 

0.001), and improved functional abilities (p 0.001). Furthermore, Group A improved 

significantly on the Six Minute Walk Test scale (p 0.001) and shoulder range of motion (p 

0.001). 

Conclusion: The study found that exercise programs significantly reduced fatigue in breast 

cancer patients, improved functional abilities, and reduced pain, while physiotherapy had a 

greater impact on fatigue and functional abilities 

 Keywords: women post breast cancer, supervised physiotherapy intervention, home 

program, fatigue, functional abilities. 
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  لارهاقاالألم ووالبرنامج المنزلي حول  للإشرافالطبيعي الخاضع  لاجدراسة مقارنة تدخل الع

 والقدرات الوظيفية بين النساء بعد سرطان الثدي 

صفدي كامل علي ايناس إعداد:   

اسراء حمدان  الدكتورةإشراف:   

 

 ملخص عن الدراسة باللغة العربية 

  

المبكر والعلاج   :المقدمة التشخيص  المصابات    ، المكثفإن  المريضات  لدى  الحياة  قيد  البقاء على  الي زيادة معدل  يؤدي 

ومع ذلك، فغالبًا ما تعاني الناجيات من سرطان الثدي من مضاعفات منهكة طويلة الأمد مثل الألم والتعب    الثدي.بسرطان  

وحيث وصف تدخل العلاج الطبيعي الخاضع للإشراف على أنه استراتيجية    .وانخفاض المدى الحركي والقدرات الوظيفية

والذي يتضمن تمارين   الثدي.تدخل فعالة وناجحة يمكن أن تساعد في تقليل بعض الآثار الجانبية الناتجة عن علاج سرطان  

لتحسين نطاق الحركة، بالإضافة إلى تقنيات العلاج اليدوي مثل التحريك والتمدد، والتي تؤدي الى تحسين القدرة الوظيفية 

 .تحسينهوتقليل الألم. وكذلك أيضا برنامج التمارين المنزلية مفيد للمساعدة في الحفاظ على نطاق الحركة و

تهدف هذه الدراسة إلى فحص ومقارنة آثار تدخل العلاج الطبيعي الخاضع للإشراف والبرامج المنزلية غير   هدف الدراسة:

 .الخاضعة للرقابة على الألم والتعب والقدرات الوظيفية ونطاق حركة الكتف لدى النساء الناجيات من سرطان الثدي

مريضة مصابة بسرطان الثدي. يتضمن    84تم إجراء دراسة شبه تجريبية ومزدوجة الذراع على    المنهج المتبع للدراسة:

امرأة )المجموعة أ( تدخلًا للعلاج الطبيعي تحت الإشراف، بينما   40أسابيع. تلقت  8جلسات أسبوعيًا لمدة  3برنامج التدخل 

ة. وكانت مقاييس النتائج هي شدة الألم بواسطة المقياس امرأة )المجموعة ب( برنامجًا منزليًا غير خاضع للرقاب   44اتبعت  

التناظري البصري، ونطاق حركة الكتف بواسطة مقياس الزوايا واستبيان اعاقات الذراع والكتف واليد ) المختصر (، والتعب 

دقائق. تم إجراء التحليل الإحصائي   6مشي لمدة  من خلال مقياس الارهاق، وتقييم القدرة الهوائية والتحمل من خلال اختبار ال

 .المقترنة والمستقلة(t) باستخدام اختبارات

التدخل تحسنت بشكل ملحوظ بعد التدخل. بالمقارنة مع المجموعة ب، أظهرت المجموعة )أ(    مجموعتيكلا    نتائج الدراسة:

الألم ) القدرات الوظيفية )p=0.001(، والتعب )p=0.001انخفاضًا أعلى في  (. علاوة على ذلك،  p=0.001(، وتحسين 

( دقائق  ست  لمدة  المشي  اختبار  مقياس  على  ملحوظ  بشكل  )أ(  المجموعة  الكتفp=0.001تحسنت  حركة  ومدى   ،) 

(p=0.001). 

وجدت الدراسة أن برامج التمارين العلاجية خفضت بشكل كبير من التعب لدى مريضات سرطان الثدي، وحسنت الاستنتاج:  

 .القدرات الوظيفية، وخفضت الألم، في حين كان للعلاج الطبيعي تأثير أكبر للتقليل من التعب وزيادة القدرات الوظيفية

المفتاحية:   القدرات  الكلمات  التعب،  المنزلي،  البرنامج  الطبيعي تحت الإشراف،  الثدي، تدخل العلاج  النساء بعد سرطان 

 .الوظيفية
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1.1 Introduction  

 Breast cancer (BC) is the most common neoplasm (Raman, Cimpean, & De Miglio, 2023). 

Also, it is one of the causes of cancer mortality among women worldwide (Giaquinto et al., 

2022). In 2020, 2.3 million women were diagnosed with breast cancer . 

 Adverse effects include fatigue, pain, loss of sensation, weakness, and sometimes axillary web 

syndrome. Patients also frequently experience shoulder range of motion and weakness in their 

muscles. Furthermore, reduced activity, motivation and interest, exhaustion, apathy, 

generalized weakness, abnormal sleep patterns, irritability, and sadness are all possible 

symptoms that might occur post-breast cancer treatment. 

 Additionally, an unpleasant subjective symptom includes total tiredness to exhaustion, often 

called fatigue. Defined fatigue associated with cancer as "an unusual, persistent, subjective 

sense of tiredness related to cancer or cancer treatment that interferes with usual functioning.   

Breast Cancer patients experience fatigue that is more severe, more upsetting, and less likely 

to be alleviated by rest (). Persistent fatigue and pain maybe two of the adverse effects that 

contribute to these patients' lost disability-adjusted life years and poor quality of life 

(Amarsheda & Bhise, 2021).  Although fatigue typically goes away after treatment is finished, 

over 40% of breast cancer patients still experience persistent fatigue years later (Misiąg, 

Piszczyk, Szymańska-Chabowska, & Chabowski, 2022). It is progressively accepted that 

fatigue is a substantial long-term side-effect among breast cancer patients (Fu et al., 2022). In 

addition, about one in five women (22%) report having upper body symptoms six months after 

surgery, and 15 to 25 percent report that their upper body function is still compromised six 

years after surgery. (Mackereth, Farrell, Bardy, Molassiotis, & Finnegan-John, 2015), with 

pain, stiffness, reduced range of motion, and muscular strength. These problems can affect 

many patients' ability to participate in routine activities and function physically, reducing their 

functional capacities.   

 Patients and the healthcare system bear a significant financial burden as a result of the 

treatment for breast cancer, which emphasizes volume control using garments with 

compression and physical therapy  (Schmidt et al., 2012)(Claire Davies et al., 2020). It is 

necessary to develop strategies to reduce the risk of BCRL in high-risk individuals and enhance 

patient quality of life (C. Davies, K. Levenhagen, K. Ryans, M. Perdomo, & L. Gilchrist, 2020).  

There is a growing interest in aerobic and resistance exercise as a safe and effective 
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complement to treatment for breast cancer to decrease or prevent side effects (C. Davies et al., 

2020; Hasenoehrl et al., 2020). Further, exercise can be tailored for symptom management, 

improved functional abilities, and emotional well-being (Campbell et al., 2019; Dinapoli, 

Colloca, Di Capua, & Valentini, 2021). 

For breast-female cancer patients who are the survivors, physiotherapy is an important part of 

the symptomatic treatment. The primary objective is to improve their functional abilities as a 

whole. This is done, among other things, by lessening the symptoms of cancer and other 

conditions that make it hard for patients to do things. In addition, it is essential to effectively 

assist patients in adapting to their new functional restrictions and maintaining a realistic level 

of physical activity and self-reliance within the constraints imposed by the characteristics of 

the disease (Eyigor & Kanyilmaz, 2014). 

 Moreover, physiotherapists play a crucial role in the treatment of conditions that might be 

related to breast cancer such as shoulder pain, cancer-related fatigue, axillary web syndrome, 

and chest wall restrictions are some common physical impairments that can occur after breast 

cancer treatments (hormone therapy, reconstruction, radiation, chemotherapy, and surgery. 

Studies have shown that up to 50% of women who have undergone surgery, particularly 

mastectomy, may experience decreased ROM in the shoulder, arm, and chest.  Thus, Range 

of motion (ROM) exercises are an important part of rehabilitation for women who have 

undergone treatment for breast cancer, as surgery and radiation therapy can lead to decreased 

ROM in the shoulder, arm, and chest. Supervised physiotherapy intervention that includes 

exercises to improve ROM, as well as manual therapy techniques such as mobilization and 

stretching, help with improving function and reducing pain. A home exercise program can 

also be beneficial to help maintain and improve ROM(Claire Davies, Kimberly Levenhagen, 

Kathryn Ryans, Marisa Perdomo, & Laura Gilchrist, 2020). 

 

1.2 Problem Statement  

 Over the last two decades, there has been a notable increase in the number of cancer cases 

among Palestinians, according to numerous studies conducted in the Palestinian territories. —

from 1,073 cases in 2000 to 2536 cases in 2016 in the West Bank alone. In comparison to 2015, 

there was a 5.8% increase in cancer cases in 2016. 15% of cancer cases in Palestine involve 

Palestinian women with breast cancer (Leal, Oliveira, & Carrara, 2016). 
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Physiotherapy has been identified as a viable and successful intervention strategy that can help 

reduce some of the side effects of cancer treatments. (Santa Mina et al., 2018). Further, 

Physiotherapy is safe, and has a positive effect, following obtaining treatment for breast cancer 

(Jubran, Ali Nashat Shaar, Sawsan Hammad, & Khadija Jarrar, 2018). 

Specifically, Physiotherapeutic exercises have helped improve physical activity and 

performance, reducing chronic and acute pain, improving functional abilities, and improving 

overall body composition (Al Ali & Mugenya, 2021; Olsson Moller, Beck, Ryden, & 

Malmstrom, 2019). Additionally, adherence to PT instructions is an essential part of the 

treatment's effectiveness. Consequently, PT interventions combined with patient therapeutic 

education may enhance patients' efficiency, physical activity levels, and in general for women 

who have survived breast cancer. Therefore, this gives the researcher enough motives to 

search and study how physiotherapy may affect complications and in particular, Pain fatigue, 

and functional abilities among Palestinian women post-breast cancer. 

 

1.3 Study Justification “Rational” 

Several organizational strategies have been established in different countries to meet breast 

cancer patients and enhance their performance and comfort. However, in Palestine, there is no 

known or specific strategy or even guidelines to follow regarding physiotherapy intervention 

post-breast cancer treatments especially in governmental hospitals. 

 The evidence supports the efficiency of supervised versus unsupervised PT interventions for 

breast cancer survivors as they have several rehabilitation needs, which means that 

individualization is essential for optimum rehabilitation (Keilani, Hasenoehrl, Neubauer, & 

Crevenna, 2016). Thus, the results concerning the efficiency of the supervised physiotherapy 

intervention will enhance a woman’s breast cancer ability to function more effectively. 

Accordingly, these factors encourage the researcher to discover how the interrelationships 

between physiotherapy intervention and the health care system in governmental Palestinian 

hospitals in the occupied Palestinian territory affect positively or negatively the complications 

post breast cancer treatments. Furthermore, the study's findings will also be advantageous to 

physiotherapists, physicians, and MOHs, who can apply them to establish a management 

physiotherapy protocol that prevents fatigue and enhances functional abilities in patients with 

breast cancer after treatment. 
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1.4 Study Hypothesis 

1. There is a significant effect of a supervised physiotherapy intervention on reducing fatigue 

and improving functional abilities through physiotherapy intervention programs at P ≤ 0.05. 

2. There is no significant effect of the personal variables (age, occupation, marital status, BMI) 

on the physiotherapy intervention for women post-breast cancer outcomes at P ≤ 0.05. 

3. There is a significant effect of an unsupervised exercise home program on a range of motion 

and improving functional abilities through physiotherapy intervention programs at P ≤ 0.05. 

 

 1.5 Study Objectives   

1. To investigate the effect of a supervised physiotherapy intervention on reducing fatigue and 

increasing functional abilities through physiotherapy intervention and home programs on 

breast cancer women outcomes. 

2. To investigate the effect of personal variables (age, occupation, marital status, BMI) on the 

prognosis of fatigue and functional abilities post-woman breast cancer outcomes. 

3. To investigate the long-term effects of unsupervised exercise home programs on the range  

of motion and functional abilities of women post-breast cancer. 

 

1.6 Research Questions 

➢ Is the treatment effect of a supervised physiotherapy program on reducing fatigue and 

improving functional abilities through physiotherapy intervention programs among 

women post-breast cancer more effective than an unsupervised exercise home 

program? 

➢  Is there any effects of personal variables (age, occupation, marital status, BMI) on the 

prognosis of fatigue and functional abilities post-woman breast cancer outcomes? 

➢ Is the treatment effect of an unsupervised exercise program on a range of motion and 

improving functional abilities through physiotherapy intervention programs for women 

post-breast cancer more effective than an unsupervised exercise program? 
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1.7 Terminology 

➢ Aerobic Exercise: This is used to describe the type of structured, repetitive 

physical activity that demands the body's metabolic process to obtain energy from 

oxygen. (Olsson Moller et al., 2019).  

➢ Breast cancer: thickening or lump in the breast a change in a breast's size, shape, or 

appearance; skin dimpling, redness, pitting, or other change; alteration in the 

appearance of the nipple or the skin around it (areola); and/or. Unusual discharge from 

the nipple(Patel et al., 2017). 

➢ Fatigue: Defined as “a subjective state of overwhelming and sustained exhaustion 

with a decrease in capacity for physical and mental work not relieved with rest” (Su et 

al. 2022) 

➢ Functional ability: The ability of a person to perform daily tasks in a way that meets 

their basic needs in terms of their physical, psychological, cognitive, and social needs 

is referred to as this.. (https://medicine.jrank.org/pages/673/Functional-Ability.html). 

➢ Physiotherapy: Physiotherapy is concerned with human function and movement as 

well as maximizing physical potential. In the areas of promotion, prevention, 

treatment/intervention, habilitation, and rehabilitation, it aims to identify and maximize 

movement potential(Ginsburg et al., 2020). 

➢ Resistance Exercise:  defined as exercise that increases muscle strength, power, 

and strength by using body weight or external resistance. It may also have a positive 

effect on mobility, function, and independence. (Ali et al., 2022)  

➢ Range of motion (ROM): the extent or limit to which a part of the body can be 

moved around a joint or a fixed point; the totality of movement a joint is capable 

of doing. The range of motion of a joint is gauged during passive ROM 

(assisted) PROM or active ROM (independent) AROM  

(https://www.verywellhealth.com/overview-range-of-motion-2696650) 

 

 

  

https://medicine.jrank.org/pages/673/Functional-Ability.html
https://www.physio-pedia.com/Resistance_Exercises
https://www.verywellhealth.com/overview-range-of-motion-2696650
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Chapter Two 
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2.1 Theoretical Framework 

 

2.1.1 Anatomy and Physiology of the Breast  

There are 15 to 20 lobes, or sections, in each breast. They are positioned similarly to a daisy's 

petals. Lobules are numerous, smaller structures found within each lobe. These result in dozens 

of small milk-producing bulbs. Ducts are tiny tubes that connect the lobes, lobules, and bulbs. 

The areola is a dark patch of skin that contains the ducts that lead to the nipple. The spaces 

between lobules and ducts are filled with fat. Although the breasts don't consist of muscles, the 

ribs and area beneath every breast are covered in muscles. Additionally, blood vessels and 

lymphatic vessels are found in each breast. The lymph nodes are tiny, bean-shaped organs that 

are reached by the lymph vessels. These lymph nodes are located in the chest, under the arm, 

and above the vertebral column(Loveless & Ihm, 2015). 

 

Figure 2.1 shows the anatomy of the female breast, side view 

 

 

Figure 2.2 shows the anatomy of the female breast, front view 

 



9 
 

 Anatomically, the milk-producing glands of the breast are situated in front of the chest wall. 

They rest on the pectoralis major muscle and are supported by ligaments that join the breast to 

the chest wall. The way the breasts are constructed is in a circle. The fat that covers the lobes 

determines the size and shape of the breasts. Every lobe is composed of lobules, which house 

the glands responsible for producing milk in response to hormone stimulation. Breast cancer 

always progresses silently. Most patients find out they have their condition through regular 

screenings. Others may exhibit nipple discharge, a breast lump that was unintentionally found, 

or a change in the size or shape of the breasts. However, mastalgia is a common condition. A 

physical examination, imaging, especially mammography, and tissue biopsy are necessary for 

the diagnosis of breast cancer. The survival rate rises with earlier diagnosis. Tumors that spread 

hematologically and lymphatically happen to have poor prognoses and metastatic disease. This 

explains and emphasizes the importance of breast cancer screening programs.  

 

 

Figure 2.3 shows the anatomy of breast and breast cancer 

 

2.1.1 Etiology of breast cancer  

In general health screening for females, it is important to detect aspects related to an increased 

incidence of breast cancer development(Screening & Prevention Editorial, 2002; Zucca-

Matthes, Urban, & Vallejo, 2016). There are seven broad categories of risk factors for breast 

cancer: 

1. Age: Age-adjusted breast cancer incidence is increasing due to the aging of the female 

population. 

2. Gender: Females are the chief sufferers of breast cancer. 
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3. Personal breast cancer history: The risk of developing primary cancer in the contralateral 

breast further is increased by a history of primary breast cancer. 

4. Histologic risk factors: Histologic abnormalities discovered by breast biopsy constitute a 

significant category of risk factors for breast cancer. Among these anomalies are lobular 

carcinoma in situ (LCIS) and proliferative alterations with atypia. Genetic risk factors and the 

history of breast cancer in a family's First-degree relatives of breast cancer patients carry a two- 

to three-fold increased risk of contracting the illness. Genetic factors may account for 25% of 

cases in women under 30 years of age, but they only account for 5% to 10% of all cases of 

breast cancer. The two main genes linked to an increased risk of breast cancer are BRCA1 and 

BRCA2.  

 5. Genetic risk factors with breast cancer in the family history: There is a two to three 

times higher risk of breast cancer in first-degree relatives of those who already have the disease. 

Genetic factors may be responsible for 5–10% of all cases of breast cancer, but they may also 

be the cause of 25% of cases in women under the age of thirty. Breast cancer risk is most 

strongly correlated with the BRCA1 and BRCA2 genes. 

6. Reproductive risk factor: Reproductive milestones are thought to increase a woman's 

lifetime estrogen intake, which may increase her risk of breast cancer. Menstruation 

establishing before the age of 12 null parity occurring after the age of thirty, and menopause 

happening after the age of fifty-five are a few of these. 

7. Exogenous hormone use: To treat a range of illnesses, progesterone and estrogen are 

administered therapeutically or in excess. The two most common uses are hormone 

replacement therapy for postmenopausal women and contraception for premenopausal women. 

.  

Figure2.4. shows the risk factors for breast cancer 
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2.1.2 Epidemiology of breast cancer  

 Cancer is one of the non-communicable diseases with the highest mortality rates in the world, 

accounting for 12% of all fatalities, with 12 million new cases diagnosed each year. About 

24.2% of female cancer cases are caused by this disease(Han et al., 2018).  In 2025, breast 

cancer will account for 11.7% of all cancer cases, exceeding lung cancer as the leading cause 

of cancer incidence worldwide with an estimated 2.3 million new cases in women. (Peairs, 

Choi, Stewart, & Sateia, 2017; Samani, Ebrahimi, Zadeh, & Safaee, 2022; H. Sung et al., 2021) 

 Invasive breast cancer affects 1 in 8 women in the USA  (12.4%) during their lifetime (Peairs 

et al., 2017) over 2 million new cases of breast cancer were reportedly diagnosed globally in 

2018 according to the American Cancer Society; there were 2,470 new cases of invasive breast 

cancer diagnosed in males and 252,710 in women in 2017. The lifetime chance of developing 

breast cancer in the United States increased from one in eleven in the 1970s to one in twelve 

now, partly because of increased screening, postmenopausal hormone replacement therapy, 

rising obesity rates, and altered reproductive patterns (Appiah, Mai, & Parmar, 2022; Ferlay et 

al., 2021). 

 While rates in most other world regions ranged between 10 and 15 per 100,000, the highest 

incidence rates (>80 per 100,000 females) were identified in Australia/New Zealand, Western 

Europe, Northern America, and Northern Europe, and the lowest rates (<40 per 100,000) in 

Central America, Western Africa, and Micronesia/Polynesia(Ayre & Parker, 2019). the 

prevalence rate of 28.6 per 100,000 Breast Cancer in the United Arab Emirates(Arnold et al., 

2022). 

In the West Bank, the cancer incidence was approximately 53.7 per 100,000 Palestinians in 

2010. (MoH, 2011). Of these cases, 18.8% were breast cancer (Jaradat et al., 2016) (MoH, 

2011). BC is the most common type of cancer in Palestine, accounting for 18.7% of all cancer 

cases and ranking first (34.3%) among cancers in women. (Palestinian Health Information 

Centre, 2021). Palestine has a higher incidence and death rate of 53.5 and 22.6 per 100,000 

females (World Health Organization, 2020). More than 60% of Palestinians with BC are 

diagnosed at a late stage (The United Nations Population Fund, 2020), and after five years of 

diagnosis, one in three women death. With 526 cases or 16.5% of all cancer cases registered in 

the West Bank in 2020, breast cancer was the most common cancer to receive a diagnosis. 
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Moreover, breast cancer accounted for 32.0% of all cancer cases in Palestinian women and was 

the first type of cancer to be reported in women. Furthermore, the primary cause of death for 

women was breast cancer, which was followed by colon cancer. 

2.1.3 Pathophysiology and histopathology of breast cancer 

 Genetic alterations and DNA damage are the root causes of breast cancer, and exposure to 

estrogen can affect both. Genes that cause cancer, such as BRCA1 and BRCA2, or defects in 

DNA can occasionally be inherited. Consequently, the risk of developing breast cancer is 

increased if there is a family history of breast or ovarian cancer. In a healthy individual, the 

immune system targets cells with faulty development or DNA. Tumors grow and spread when 

breast cancer patients encounter this failure. The connection between breast cancer and the 

basement membrane defines whether the cancer is invasive or non-invasive. Lobular carcinoma 

in situ (LCIS) and ductal carcinoma in situ (DCIS) are the two primary subtypes of noninvasive 

breast tumors. (DCIS) (Al-Shamsi et al., 2023). 

It is thought that LCIS raises the risk of breast cancer. The enlarged and filled acini and 

conformity to the normal contour of the lobule are indicative of LCIS. Pathologists identify 

four primary types of DCIS: comedo, solid, cribriform, and papillary. Pathologists think that 

DCIS has a wider range of morphological variations than LCIS(Alkabban & Ferguson, 2023). 

2.1.4 Breast cancer complications 

Complications of breast cancer are different between patients. However,  fatigue, nausea, 

vomiting, short-term hair loss, diarrhea, a drop in blood cell count, a change in weight, nerve 

pain, difficulty breathing, mouth ulcers, and sore throat are the most common complications 

(Alkabban & Ferguson, 2023). 

2.1.4.1 Fatigue  

In cancer patients, fatigue is the most prevalent and harmful symptom, with prevalence rates 

ranging from 10% to 90%. Patients with breast cancer who experience higher rates of fatigue 

have been found to respond less well to treatment and have lower quality of life. Nevertheless, 

cancer-related fatigue (CRF), is one of the most prevalent symptoms of the disease, (Dhara et 

al., 2021; Guru, Manoor, & Supe, 2018). 
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Cancer-related fatigue (CRF) is defined as "a distressing, persistent, subjective sense of 

tiredness or exhaustion related to cancer or cancer treatment that is not proportional to recent 

activity and interferes with usual functioning," according to NCCN guidelines(Muthanna, 

Karuppannan, Hassan, & Mohammed, 2021). Different chemotherapy agents, surgical 

procedures, and radiation treatments can cause acute or persistent CRF, which affects how 

tolerable a patient's treatment is. CRF can be short-term or long-term between 25% and 33% 

of survivors of cancer for a maximum of ten years following therapy (Harrington, Fisher, Lee, 

Cohn, & Malone, 2023) 

2.1.4.2 Functional abilities  

The concept of functional capacity has been widely employed in disability and rehabilitation 

studies as a measure of a person's capacity for physical activity   (García-González et al., 2023). 

The ability to physically participate in physical activity is a prerequisite for self-care in general 

and a component of behaviors that promote health in particular when done to improve or 

maintain one's health. Physical independence could be compromised if physiological systems 

fail to function properly (Charati et al., 2022). 

2.1.4.3 Range of motion  

The incidence of decreased range of motion (ROM) among women post-breast cancer can vary 

depending on the type and extent of treatment received. Studies have shown that women who 

have undergone surgery, particularly mastectomy, are at a higher risk for decreased ROM in 

the shoulder, arm, and chest, as compared to those who have received non-surgical treatments. 

The incidence of decreased ROM can also be affected by the patient's age, overall health, and 

the presence of other co-morbidities (Min et al., 2021; Yang, Gu, Qian, Wang, & Chai, 2021). 

 Studies have found that women who have undergone axillary lymph node dissection, a surgical 

procedure to remove lymph nodes from the armpit, have a higher risk of developing shoulder 

and arm problems such as decreased ROM (Chen, Li, Jiang, & Jia, 2023). 
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2.2. Similar Studies 

In the past years. many research studies have explored the effectiveness of therapeutic exercise 

and patient education on fatigue, functional capacity, and pain in breast cancer–related fatigue. 

A randomized control trial was conducted on 80 participants. They were divided into a 

supervised exercise group (n=40), and an unsupervised exercise group (n=40). Both groups 

received patient education and applied for three sessions per week over eight weeks. They 

concluded that a supervised exercise program and patient education significantly reduced 

fatigue and increased functional capacity post-breast cancer with compared to an unsupervised 

exercise program(Klein, Kalichman, Chen, & Susmallian, 2021). 

A meta-analysis and systematic review of randomized controlled studies on the impact of 

exercise on the rehabilitation of women who have had breast cancer surgery in 2022.  It 

concluded that aerobic exercise improved shoulder flexion and internal rotation range, 

decreased upper limb dysfunction, and increased muscle strength during flexion and abduction. 

It also decreased the intensity of the pain. Shoulder elbow movement decreased the occurrence 

and improved the range of shoulder external rotation(Prieto-Gómez et al., 2022). 

The results demonstrated that performing a water-based exercise program can improve 

shoulder range of flexion, external rotation, and abduction., water-based exercise appeared to 

improve pain perception  (Lin, Chen, Liu, & Cao, 2023).  

 Further, in a systematic review study, a total of 24 studies arrived at which exercises were 

beneficial for reducing fatigue post-breast cancer. The authors concluded that aerobic and 

resistance exercises were effective in reducing breast cancer-related fatigue(Maccarone, 

Venturini, Menegatti, Gianesini, & Masiero, 2023). 

Another systematic review by Ribeiro et al. (2019) aimed to evaluate the effectiveness of 

multimodal physiotherapy interventions for upper limb diminishing after breast cancer 

treatments and the review included a total of 12 studies, which found that multimodal physical 

therapy interventions, particularly stretching exercises combined with general active exercises, 

were effective in improving range of motion, reducing pain, and improving quality of life in 

women with breast cancer who had undergone surgery and radiation therapy. The review also 

concluded that multimodal physical therapy interventions were effective in treating upper limb 

impairments after breast cancer treatments and it should be considered an important component 

of the management of these impairments. The authors recommend that future studies should 
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focus on the long-term effects of these interventions and investigate the optimal duration and 

frequency of therapy (Ma et al., 2020). 

  Also, the systematic review that was carried out included a total of 11 studies, that evaluated 

various physiotherapy interventions such as exercise programs, manual therapy, and 

kinesiotaping. The study found that physiotherapy interventions, particularly exercise 

programs, and manual therapy, were effective in improving the range of motion and reducing 

pain in women with breast cancer who had undergone a mastectomy(Ribeiro et al., 2019). 

An umbrella study encompassing 24 systematic reviews of exercise interventions for fatigue 

in breast cancer patients produced encouraging results. The study found that exercise, 

particularly resistance and aerobic training, is an effective way to improve cancer-related 

fatigue (CRF) in these individuals. Of the 21 studies, the majority concluded that exercise had 

positive effects; three showed no appreciable benefit. In a similar spirit, the GRADE 

assessments of eight reviews discovered moderate-quality evidence despite these 

disadvantages; the study highlights the potential benefits of exercise in managing fatigue in 

individuals with breast cancer(De Groef et al., 2015). 

The research found that all 94 breast cancer survivors had at least one musculoskeletal 

condition post-therapy. Physically active women reported fewer problems, suggesting 

exercise's preventive effect. Most women who received physiotherapy found it beneficial for 

rehabilitation. Regular exercise and physiotherapy programs may reduce the prevalence of 

musculoskeletal diseases, enhancing the overall health and well-being of survivors(Jiang et al., 

2020). 

A meta-analysis of nine studies found that supervised exercise programs significantly reduce 

cancer-related fatigue (CRF) in breast cancer survivors compared to conventional care. Both 

resistance and aerobic exercise showed positive effects, with aerobic exercise improving 

fatigue more than resistance therapy (Rangel, Tomás, & Fernandes, 2019). 

Shoulder range of motion was shown to be considerably improved by supervised physical 

therapy in a trial including 35 women undergoing radiation treatment for breast cancer. By the 

third assessment, the flexion, abduction, and external rotation deficiencies that the therapy 

group had previously experienced had been overcome. Although there were no significant 

alterations in upper limb perimetry the enhanced range of motion underscores the advantages 
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of physical therapy for patients with breast cancer following treatment(Meneses-Echávez, 

González-Jiménez, & Ramírez-Vélez, 2015a). 

As far as the searches of published literature in the Palestinian territories, several studies have 

been carried out about breast cancer; however, previous studies among Palestinian 

physiotherapists are rare.  Further, to our knowledge, none of them have explored or studied 

the effect of physiotherapy and exercise therapy among women after breast cancer treatment 

has finished.   Thus, this study will evaluate the supervised physiotherapy intervention and 

unsupervised home program on pain, fatigue, and functional abilities among women post-

breast cancer. 

Summary  

The researcher reviewed the available studies that will be evaluated the supervised 

physiotherapy intervention for reducing pain, and fatigue, and improving functional activity 

post-breast cancer. Previous studies among Palestinian physiotherapists are rare. Thus, this 

research will compare the effect of a supervised physiotherapy intervention on reducing 

fatigue and increasing functional abilities and the effects of unsupervised home programs on 

breast cancer women's outcomes.  

 

 In the next chapter, the methodology will be discussed. 
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Chapter Three 

 

This chapter aims to present the research methodology that is represented in the design, data 

collection tools and procedures, study intervention, statistical analysis, sampling method, 

sample size, and inclusion and exclusion criteria, in addition to the ethical considerations of 

this study. 

 

3.1 Study Design 

This study adopted a prospective quasi-experimental, 2-arm parallel convenience sample that 

was conducted on BC survivor women to evaluate the effects of supervised physiotherapy 

intervention and unsupervised home program on pain, fatigue, and functional Abilities. Women 

post-mastectomy participants were assigned by persuasion either to intervention (supervised 

physiotherapy intervention) or control (unsupervised home program) groups upon their desire, 

wish, and convenience. Mostly, proximity or distance to participants’ place of residence 

(intervention allocation), and the desire of the women was the main reason for allocating 

participants to either group (Supervised physiotherapy intervention versus unsupervised home 

exercise program). 

 

3.2 Study Setting 

The study was conducted at : 

1. Dr. Thabit Thabit Hospital in Tulkarm, West Bank. Formerly Al-Jihad Hospital, is a 

governmental hospital managed by the Palestinian Ministry of Health. With a capacity 

of 158 beds, it was built during the Ottoman era. It is made up of many surgical 

specializations (such as orthopedics and general surgery). 
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2. Rafidia Hospital, AT the physiotherapy /outpatient department. Rafidia is a 

neighborhood in the western part of the Palestinian city of Nablus. Rafidia Hospital is 

the principal of 14 Palestinian public hospitals in the West Bank. As a governmental 

hospital, it's tied to the Palestinian Ministry of Health, capacity of 200 beds and 628 

employees. Founded in 1976 to provide specialist medical and surgical services. It is 

made up of several surgical wards (general) 

3. Al Watani Government Medical Hospital, founded in 1888 under the Ottoman Empire. 

Now, with a capacity of 55 clinical beds, the hospital serves approximately two million 

citizens in the northern governorates of the West Bank through its various departments, 

which include emergency, internal medicine for men and women, intensive care, 

Oncology, hematology, outpatient clinics, daycare, radiology, laboratory, and 

pharmacy. 

4. Al Safadi Physiotherapy Clinic was founded on January 1, 2017, by the physiotherapist 

Abdel Fattah Al-Safadi. From this date until now, the clinic has received a large number 

of various types of patients which the clinic dealt with, such as with fractures, back and 

neck pain, shoulder problems…etc.   

3.3 Study Sample 

3.3.1 Sampling Method 

The convenience method in this quasi-experimental study was adopted.   

Women post-mastectomy participants were assigned by persuasion either to intervention or 

control groups upon their desire, wish, and convenience   Mostly, proximity or distance to 

participants’ place of residence (intervention allocation), and the desire was the reason for 

allocating participants to either group (Supervised physiotherapy intervention versus 

unsupervised home exercise program). 

3.3.2 Sample Size 

In accordance with the use of clinical judgment as well as with a sample size calculator in order 

to specify the smallest effect size to consider to be relevant to this study. The researcher decided 

to recruit patients from the period from March 2023 up until September 2023.   By the end of 

September 2023, we had a total of 84 patients. Forty participants were in the intervention group 
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(supervised physiotherapy intervention) and 44 participants were in the control group 

(unsupervised physiotherapy intervention). 

3.3.3 Inclusion Criteria  

✓ Women who had a diagnosis of BC.  

✓ Participants aged above 18 old years. 

✓ Have finished breast cancer treatment (surgery, chemotherapy, or 

radiotherapy, but possibly still in hormone therapy) at the last 3 months of 

intervention. 

✓  Having stages one, two, and three of treatment of breast cancer. 

 

3.3.4 Exclusion Criteria   

The patient will be excluded from the study if they have one of the following criteria  : 

✓ Participants below the age of 18 and above 60.  

✓ Women who are still on breast cancer treatment of chemotherapy or radiotherapy 

or did not complete their more than 3 months ago. 

✓ Men who have been diagnosed with breast cancer. 

✓ Having stage four of treatment of breast cancer. 

✓ History of malignancy in the area of treatment or other areas. 

✓ Cardiopulmonary or pulmonary disorders such as cardiovascular disease, 

obstructive pulmonary disorders, congestive heart failure, and pulmonary edema. 

✓ Neurological deficits such as stroke, spinal cord injury, peripheral nerve injury, etc.  

✓ Infected wound or soft tissue in the area of treatment. 

 

3.4 Data Collection 

3.4.1 Tools of data collection 

➢ Data collection sheet, the researcher used to develop a data collection sheet composed of 

3 parts;  

•  Socio-demographic information; composed of 9 items to assess name, age, occupation, 

height, weight, BMI, marital status, educational level, and place of living. 

• Past medical history of neurological deficits like (neuropathy) 
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• Type of treatment of breast cancer like hormonal or radiotherapy and chemotherapy  

• Surgical history characteristics (What stage of cancer, Site of surgery, Type of surgery). 

3.4.2 Outcome Measures  

➢ 3.4.2.1 Visual Analogue Scale (VAS) 

psychometric measuring tools are designed to document a variety of disease-related symptom 

severity in individual patients and use this data to rapidly determine symptom severity and 

control the disease in a way that is statistically measurable and reliable. 

 

 

 

Figure 3.1 Visual analogue scale 

 

➢  3.4.2.2 (6)- Minute Walk Test  

Is a sub-maximal exercise test used to evaluate aerobic capacity and endurance, assess the 

distance over a walking time of 6 minutes, and compare the difference in performance 

capacity (da Silva Leal, de Oliveira, & Carrara, 2016). 

 

➢  3.4.2.3 A Brief Fatigue Inventory (BFI) 

is a brief, valid, and reliable tool for measuring fatigue related to cancer. The 24-hour fatigue 

impact and severity are measured by the BFI. 9 objects on a 0–10 numerical scale (Suleiman et 

al., 2019) 

 

➢ 3.4.2.4 Quick DASH Questionnaire 

The quick DASH is a convenient, reliable, and valid patient-reported outcome instrument to 

assess upper extremity disability in breast cancer patients (LeBlanc et al., 2014). 

➢ 3.4.2.5 The Goniometer  

It is a valid and reliable instrument that measures the available range of motion at a joint. The 

same measuring instrument was used to avoid any instrument errors (Pratt & Ball, 2016). 
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3.4.3 Study Procedures  

Ethical approval was obtained from the Ethics Committee at Al-Quds University and 

permission from the Ministry of Health. Advertisements for the recruitment of participants for 

the supervised physiotherapy intervention and in the physiotherapy department at Thabet 

Thabet Governmental Hospital in Tulkarm were then initiated. 

Then every eligible participant was invited. After an explanation about the study, the 

participants chose the group of study that they would be signed for, and then each woman 

signed the consent form. At that session, the researcher began to fill out the personal data form 

for each participant and perform the outcome measures for the participants . 

The therapeutic sessions for the intervention groups (physiotherapy intervention) were 

conducted according to the social and psychological state and acceptance of the disease. 

Married women and those with a close place of residence were first placed close to each other 

in the group therapy group, and single women with common interests were placed in a group 

group. Who does not prefer to conduct the session with anyone alone. 

 

 

 

 

 

 

 

 

 

 

 

     

Figure 3- 2 Flow chart of the participants and allocation 

Assessing for eligibility   

n=108 

Patients were produced quasi-experimental 

assigned   n=84 

Group (B): the control group 

(n=44) 

   

Group (A): the intervention group 

(n=40) 

   

Reassessment after 8 weeks            

(24 sessions) 
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3.5 Suggested Program  

Group (A): Intervention group (Supervised Physiotherapy Intervention)  

Participants in this group received a supervised physiotherapy intervention three times a week 

for 8 weeks. Physiotherapy intervention includes a combination of techniques such as a regular 

rehabilitation program of aerobic, resistance, and flexibility exercises and home programs 

based on scientific evidence to treat and improve physical function and reduce fatigue (Dieli-

Conwright et al. 2018). 

Table 3.1: The physiotherapy intervention for the experimental group 

 

For more Detailed of the physiotherapy intervention program for the experimental 

group is in (Appendix7)                          
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Group (B): Control group ( Unsupervised Home Program)  

Participants in this group received unsupervised physical therapy interventions (home 

program) three times a week for 8 weeks. Physical therapy intervention includes a combination 

of techniques such as a regular rehabilitation program for a range of motion, aerobic, resistance, 

and flexibility exercises, based on scientific evidence to treat and improve physical function 

and reduce fatigue (Dieli-Conwright et al. 2018). 

Table 3.2 The physiotherapy intervention for the control group 

 

For more Detailed of the home program for the control group is in (Appendix 8) 
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3.6 Statistical Analysis 

The Statistical Package for the Social Sciences (SPSS) package, version 23 (SPSS Inc., 

Chicago, IL), was used to conduct the statistical analysis. To describe the sample by age and 

gender, descriptive statistics (means, frequencies, and standard deviation) were used. To find 

differences between the two groups, inferential statistics (paired sample t-tests and two 

independent sample t-tests) were run on parametric variables. Pearson's correlation was used 

by the researcher with continuous variables. At P < 0.05, statistical significance was 

established. 

 

3.7 Ethical Considerations 

The MPT committee and the Al Quds University Research Ethical Committee gave their 

approval for the study. Before being recruited for the study, the participants were fully 

informed about the procedures and the goals of the research, with approval from the Ministry 

of Health. Without any limitations, participants could decline or leave the study at any moment. 

To protect patient confidentiality, written informed consent was obtained, and all patient data 

was processed anonymously.  (Appendix 10 ). 
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Chapter Four 

Results Presentation, Analysis & Discussion 

 

 

4.1 Results Presentation and Analysis 
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Chapter Four 

 

4.1 Results Presentation and Analysis 

 

4.1.1 Descriptive Statistics of variables 

Patients were recruited from the study sample of 84 breast cancer women patients divided into 

two groups, group A is the supervised physiotherapy intervention group of 40 women and the 

unsupervised home program group of 44 women.  

 

 Age of participants 

The mean age of the whole participants in the study was 55.3 years old years the intervention 

(A) and control (B) groups. In both groups, the most common age group is 40-49, followed by 

30-39 and 20-29. The intervention group has a slightly higher proportion of people aged 40-49 

(41.7% vs. 50.0%), while the control group has a slightly more proportion of people ages 30-

39 (14.3% vs. 11.4%), (Figure 4.1). 

 

Figure 4.1 The percentages of the Age categories in the study sample 
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 Occupation of participants 

The housewife was the most common occupation in both intervention and control groups, 

with 50% of intervention participants and 52.3% of control participants. Other occupations 

were less prevalent, with 30% from government institutions and 6.8% from non-government 

institutions, Figure (4.2). 

 

Figure 4. 2 The percentages of the Occupation categories in the study sample 

 

 

 Marital Status of participants 

 The majority of the women in the study sample are married 73.8%, (Figure 3.4).    

 

Figure 4.3 The percentages of the Marital Status in the study sample 
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 BMI of Participants 

Most of the women in the study sample have BMI=30.0 to <40 (57.1%) or BMI=25.0 to <30 

(27.4%), (Figure 4.4). 

 

 

Figure 4.4 The percentages of the BMI categories in the study sample 

 

 

4.2 Normality distributed of the Repeated Measures ANOVA (Within-Subjects) test of 

Differences according to the Intervention Time 

The study shows significant differences in VAS Scales of pain at 0.05 as well as levels in 

fatigue,   Q-DASH, Six Minute Walk Test, Shoulder Flexion Range of Motion, between three 

time(Pre ,Mid and Pos Tests). 

Table (4.1) shows that Pain (VAS): Exercise programs reduced pain significantly in both study 

groups. The Post-test VAS scale (Mean=1.23) was significantly lower than the Mean 

(Mean=3.63) and Pretest (Mean=6.85). 

Further , exercise programs reduced (Fatigue) significantly in both study groups, with a Post-

test (mean of 1.14), a Middle-test mean of 2.94, and a Pretest (mean of 5.52).  

Functional abilities: Exercise programs significantly improved functional abilities in both 

study groups according to Q DASH, with a Post-test (mean of 4.17), a Middle test mean of 

(19.96), and a Pretest mean of (50.83).  
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(Six Minute Walk) Test: The Post-test (Mean=436.24) showed a significant difference in the 

mean of the total scale compared to the Middle test (Mean=331.38) and Pretest (Mean=227.26). 

 Shoulder Flexion  (ROM) the Post-test (Mean=180) had a significant higher Shoulder  

Flexion ROM scale than the Middle test (Mean=178.87) and Pretest (Mean=173). 

Table (4.1): Means, Standard Deviations, and the results of the Repeated Measures 

ANOVA (Within-Subjects) test of Differences according to the Intervention Time 

(N=84). 

  Intervention Time   

Test 
Intervention 

Groups 

Pretest Middle test Post-test 
F-test 

P-

value Mean ± S.D Mean ± S.D Mean ± S.D 

Fatigue 

A (N=40) 5.54 ± 2.48 2.26 ± 1.48 0.35 ± 0.42 158.448 0.000 

B (N=44) 5.51 ± 2.65 3.55 ± 2.04 1.86 ± 1.44 110.857 0.000 

Total (N=84) 5.52 ± 2.56 2.94 ± 1.9 1.14 ± 1.32 243.096 0.000 

Q-DASH 

A (N=40) 57.83 ± 23.03 16.63 ± 11.62 0.67 ± 1.95 205.782 0.000 

B (N=44) 44.47 ± 26.03 22.99 ± 15.8 7.35 ± 7.92 99.866 0.000 

Total (N=84) 50.83 ± 25.41 19.96 ± 14.25 4.17 ± 6.75 246.426 0.000 

Six-

Minute 

Walk Test 

A (N=40) 220.9 ± 92.04 
341.87 ± 

83.97 

466.17 ± 

57.84 
244.948 0.000 

B (N=44) 
233.05 ± 

101.08 

321.84 ± 

94.26 

409.02 ± 

82.21 
194.420 0.000 

Total (N=84) 227.26 ± 96.49 
331.38 ± 

89.54 
436.24 ± 76.8 387.711 0.000 

Shoulder 

Flexion 

Range of 

Motion 

A (N=40) 168.23 ± 20.22 178.03 ± 4.61 180 ± 0 12.745 0.000 

B (N=44) 177.34 ± 5.87 179.64 ± 1.43 180 ± 0 8.652 0.000 

Total (N=84) 173 ± 15.19 178.87 ± 3.42 180 ± 0 16.922 0.000 

VAS  

Pain  

A (N=40) 6.85 ± 2.33 2.8 ± 1.4 0.38 ± 0.63 309.488 0.000 

B (N=44) 6.84 ± 2.22 4.39 ± 1.66 2 ± 1.14 239.916 0.000 

Total (N=84) 6.85 ± 2.26 3.63 ± 1.73 1.23 ± 1.24 468.159 0.000 
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Figure 4.5 The Mean values of VAS according to the Intervention Times 

Pain score: Exercise programs reduced pain significantly in both study groups. The Post-test 

VAS scale (Mean=1.23) was significantly lower than the Mean middle-test (Mean=3.63) and 

Pre-test (Mean=6.85). 

 

 

Figure 4.6 The Mean values of Fatigue according to the Intervention Time 

 

Fatigue: Exercise programs reduced fatigue significantly in both study groups, with a Post-

test (mean of 1.14), a Middle-test (mean of 2.94), and a Pre-test (mean of 5.52). 
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Figure 4.7 The Mean values of the Quick DASH scale according to the Intervention 

Times 

Functional Abilities of Upper Limb: Exercise programs significantly improved functional 

abilities in both study groups according to Q DASH, with a Post-test (mean of 4.17), a 

Middle test mean of (19.96), and a Pretest mean of (50.83). 

 

 

Figure 4.8  The Mean values of the Six Minute Walk Test according to the Intervention 

Time 

Six-Minute Walk Test: The Post-test (Mean=436.24) showed a significant difference in the 

mean of the total scale compared to the Middle-test (Mean=331.38) and Pre-test 

(Mean=227.26). 
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Figure 4.9 The Mean values of shoulder Flexion range of Motion according to the 

Intervention Times 

Shoulder Flexion (ROM):  The post-test (Mean=180) had a significantly higher Shoulder 

Flexion ROM scale than the Middle-test (Mean=178.87) and Pre-test (Mean=173). 

 

Normality distributed of the results of the Two Independent Sample T-test of Differences 

according to the Intervention Groups (A, B).  

The study compares the results of two independent samples of T-tests on the supervised 

physiotherapy intervention program and the unsupervised home program for dependent 

variables: Pain, fatigue, and functional abilities. 

The results in Table (4.2) show: 

✓ A significant difference in Intervention Groups in fatigue in) per middle and post-test  

in the two groups. The p-value was 0.000 in reducing fatigue in the physiotherapy 

intervention more than in the control group.  

✓ Functional abilities according to the Q DASH score in the two groups. The p-value 

was 0.000 in physiotherapy intervention was more effective than the home 

intervention.  
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✓ Six Minute Walk Test in the pre-test p-value of 0.568, and the middle test p-value was 

0. 309. With no significant difference in the mean 6MWT distance in the post-test p 

value was 0.000. The mean 6MWT distance (466.17 meters) compared to the home 

intervention group (409.02 meters).  

✓ Shoulder Flexion Range of Motion significant difference in SROM between the 

physiotherapy and home intervention groups at the pretest p-value of 0.005, and middle 

test p value0.030.  However, the percentages became equal in the post-test 

✓ Visual Analogue Scale (VAS) pain score. On the pre-test, the p-value of 0.985 is not 

significant, but in the middle test, the p-value of 0.000 was significant, and the same 

post-test p-value of p 0.000. That the home intervention was less effective in reducing 

pain than the physiotherapy intervention. 

Table (4.2):  Means, Standard Deviations, and the Results of the  Two Independent 

Sample T-test of Differences according to the Intervention Groups (A, B).  

Test 
Intervention 

Time 

Intervention Group 

T-test 
P-

value 
A 

(N=40) 

B 

(N=44) 

Mean ± S.D Mean ± S.D 

Fatigue 

Pretest 5.54 ± 2.48 5.51 ± 2.65 0.056 0.956 

Middle test 2.26 ± 1.48 3.55 ± 2.04 -3.274 0.002 

Posttest 0.35 ± 0.42 1.86 ± 1.44 -6.364 0.000 

Q DASH 

Pretest 57.83 ± 23.03 44.47 ± 26.03 2.481 0.928 

Middle test 16.63 ± 11.62 22.99 ± 15.8 -2.086 0.040 

Posttest 0.67 ± 1.95 7.35 ± 7.92 -5.192 0.000 

Six-

Minute 

Walk Test 

Pretest 220.9 ± 92.04 233.05 ± 101.08 -0.574 0.568 

Middle test 341.87 ± 83.97 321.84 ± 94.26 1.024 0.309 

Posttest 466.17 ± 57.84 409.02 ± 82.21 3.650 0.000 

Shoulder 

Range of 

Motion 

Pretest 168.23 ± 20.22 177.34 ± 5.87 -2.863 0.005 

Middle test 178.03 ± 4.61 179.64 ± 1.43 -2.205 0.030 

Posttest 180 ± 0 180 ± 0 ----- ----- 

VAS 

Pain 

Pretest 6.85 ± 2.33 6.84 ± 2.22 0.018 0.985 

Middle test 2.8 ± 1.4 4.39 ± 1.66 -4.711 0.000 

Posttest 0.38 ± 0.63 2 ± 1.14 -7.973 0.000 
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Figure 4.10 The Mean values of Pain (VAS) according to the Intervention Group (A, B) 

Visual Analogue Scale (VAS) for  pain score on the pre-test p-value of 0.985 is not significant, 

but on the middle test, the p-value of 0.000 was significant, and the same post-test p-value of 

(p) 0.000 The home intervention was less effective in reducing pain than the physiotherapy 

intervention. 

 

 

Figure 4.11 The Mean values of Fatigue according to the Intervention  Group (A, B) 

Show a significant difference in Intervention Groups in fatigue in per middle and post in the 

two groups P value was 0.000 in Reducing fatigue the physiotherapy intervention more than 

the control group. 
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Figure 4.12 The Mean values of the Quick DASH scale according to the Intervention 

Group (A, B) 

Functional abilities according to the Q DASH score in the two groups p value was 0.000 in 

the physiotherapy intervention was more effective than the home intervention. 

 

Figure 4.13 The Mean values of the Six Minute Walk Test according to the 

Intervention Group (A, B) 

The six Minute Walk Test in the pretest p-value of 0.568 and the middle-test p-value was 0.309 

no significant difference in the mean 6MWT distance in the post-test p-value was 0.000 the 

mean 6MWT distance (466.17 meters) compared to the home intervention group (409.02 

meters). 
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Figure 4.14 The Mean values of Shoulder Flexion Range of Motion according to the 

Intervention Group (A, B) 

Shoulder Flexion Range of Motion significant difference in SROM between the physiotherapy 

and home intervention groups at the pretest p-value of 0.005 and middle test p value0.030   

pretest and middle test, home intervention. improved SROM more than at the physiotherapy 

intervention. 

 

4.2 Results Discussion  

This study investigated physiotherapy and home intervention programs; it explored the effect 

of exercise programs on decreasing pain, and fatigue while improving functional abilities for 

breast cancer women's outcomes. This study's findings indicate that exercise treatments, both 

supervised and unsupervised, can considerably reduce pain, and fatigue and enhance 

Palestinian women's functional abilities post breast cancer. The current study additionally 

showed that the physiotherapy intervention (group A) was more successful in decreasing pain 

and fatigue than the home intervention (group B). This shows that supervised exercise 

programs, as compared to unsupervised ones, may be more effective at reducing pain and 

lowering fatigue in breast cancer survivors. This is most likely because supervised programs 

offer greater assistance and supervision, which can help participants stay motivated and stick 

to their exercise time. 
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The results showed that the mean of the total VAS scale in the Post-test is significantly lower 

than the mean of the total VAS scale in the Middle test which is also significantly lower than 

the mean of the total VAS scale in the Pretest... Consistency of our finding study was found 

with  44 breast cancer survivors who completed part of a 24-session exercise program at a 

Brazilian physiotherapy clinic Pain scores significantly decreased (Resnik & Borgia, 2011). 

Also, our result was supported by a quasi-experimental study that included 84 adult patients, 

and data were collected using a variety of tools, including the VAS Scale for pain intensity, the 

Universal goniometer for shoulder range of motion (ROM), and a structured questionnaire. The 

average age of the women studied was 55.3% The bulk of the women in both groups were 

housewives and married. There was a highly significant difference in the study group's level of 

pain severity, shoulder movement, and functional status. In comparison to the control group (p 

0.05). This indicates that the preventive program to avoid complications among women with 

breast cancer had a beneficial impact on decreasing patients' pain and improving shoulder 

movement, post-program, and three months following program implementation of the exercise 

program(de Rezende, 2022). Hence, home-based exercise programs could provide benefits for 

participants and decrease pain (Mohammed, 2016).  

Further, the mean of the posttest of the VAS scale for Married women is significantly higher 

than the posttest VAS scales for single women, divorced women, and widows.    Pain 

assessment is a subjective one and thus, the researcher attributes this to cultural issues, as 

married women bear domestic responsibilities in terms of raising children, caring for them, and 

various family obligations. Furthermore, for social and psychological issues married women 

sometimes tend to seek attention from their close families if they are in pain.  This finding is 

consistent with other research that showed marital status is an independent factor associated 

with breast cancer and pain (Jassim, Doherty, Whitford, & Khashan, 2023).comparing  is 

supported by research demonstrating that addressing psychological variables in pain 

rehabilitation is effective in lowering pain(Johannsen, Farver, Beck, & Zachariae, 2013; 

Veehof, Oskam, Schreurs, & Bohlmeijer, 2011). 

The results showed that about 57% of the patients in our study sample had felt unusually tired 

or fatigued in the last week while about 43% had not in the pretest which was 

similar to what was previously reported in studies that showed almost half of the patients 

reported clinically significant fatigue(Box, Reul-Hirche, Bullock-Saxton, & Furnival, 2002; 

Hajj et al., 2022; Hyuna Sung et al., 2021). On the other hand, in the Middle test and the post-
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test, the results showed most of the patients in the study sample had not felt fatigued in the last 

week. Similarly, a systematic review and meta-analysis study reveals that the difference in the 

extent of CRF symptom decrease between supervised and unsupervised therapies is not 

statistically significant (p = 0.09)  (Hyuna Sung et al., 2021). This is also consistent with 

previous studies, such as Meneses-Echávez et al.'s meta-analysis, which comprised supervised 

therapies focused on resistance, endurance, and stretching exercises and reported substantial 

decreases in CRF(Reverte-Pagola, Sánchez-Trigo, Saxton, & Sañudo, 2022). Thus, with breast 

cancer survivors, both supervised and non-supervised exercise programs can be effective and 

beneficial for reducing fatigue and other symptoms.  

Furthermore, a significant difference (p = 0.01) was found in the study's results between the 

supervised and non-supervised training programs. Group B's results were similar to ours in that 

they indicated a significant decrease in fatigue levels based on random effects analysis, which 

revealed significant differences between groups in supervised and unsupervised exercise 

programs. The overall fatigue T-test was highly significant (p < 0.001). On the other hand, 

supervised training initiatives might have a bigger impact in the short term.  Similarly, a 

systematic review and meta-analysis were carried out to investigate the effects of supervised 

and unsupervised exercise programs on CRF in BC patients. The results indicated that both 

types of programs can decrease CRF in BC patients; however, in the short term, supervised 

exercise may have a greater impact.  

Also, the results showed that the mean of the total Six Minute Walk Test scale in the Post-test 

is significantly higher than the mean of the total in the Middle test which is also significantly 

higher than the mean of the Pretest. A significant mean decrease of 104.118 meters (p < 0.001) 

was found when comparing the Pretest and Middle Test. This corresponds to a percentage 

change of [104.118 220.9 × 100% 220.9 104.118 × 100%]. In comparing the findings of this 

study to previous literature a systematic review found that resistance training and combined 

aerobic-resistance training interventions led to positive changes in the  6MWT distance 

(Meneses-Echávez, González-Jiménez, & Ramírez-Vélez, 2015b).   Furthermore, it was 

supported by a meta-analysis of physical exercise as an effective strategy that positively affects 

breast cancer survivors’ functional abilities and cardiorespiratory fitness(Jasna But-Hadzic et 

al., 2021), and BC participants were encouraged to train with other survivors or supervised 

exercise programs(Joaquim et al., 2022). 
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Further, the mean of the total Shoulder Range of Motion scale in the Post-test is significantly 

higher than the mean of the total Shoulder Range of Motion scale in the Middle test which is 

also significantly higher than the mean of the total Shoulder Range of Motion scale in the 

Pretest. The same results were concluded in the RCT study(Abdin, Lavallée, Faulkner, & 

Husted, 2019). Further, in a cohort study of 26 people with an average age of 56 years, the 

exercise intervention showed an increase in shoulder range of motion and strength, (Majed, 

Neimi, Youssef, Takey, & Badr, 2022). 

The results also showed that the mean values of the pretest fatigue scale for the high BMI 

groups (30.0 to <40 and 40 or more) are significantly higher than that for the lower BMI groups 

(18.5 to <25 and 25.0 to <30). Several studies found an association between obesity and fatigue 

in breast cancer survivors supported our findings the study aimed to improve understanding of 

cancer-related fatigue risk factors and found Fatigue was consistently greater in younger and 

obese (Ceprnja & Maka, 2015), Obesity has been connected with CRF, with Evidence 

indicating that a higher body mass index (BMI) is a risk factor for CRF(Otto et al., 2012; Ruiz-

Casado, Álvarez-Bustos, de Pedro, Méndez-Otero, & Romero-Elías, 2021). The prevalence of 

fatigue interfering with quality of life was 43%. Weight is positively associated with fatigue 

(Di Meglio et al., 2022). According to this study's findings, there is a significant connection 

between BMI and fatigue levels in breast cancer survivors, with higher BMI levels being 

related to more fatigue . 

The results showed that there are significant differences at 0.05 level in the middle test of Q-

DASH according to the Type of Surgery and in the pretest of Q-DASH according to the BMI.   

These results were similar to another study which showed that the mean of the middle Q-DASH 

scale for the Lumpectomy group is significantly lower than that for the Full Mastectomy group 

only as a comparable of our results of this study Validation of Quick DASH outcome measure 

in breast cancer survivors for upper extremity disability  Quick DASH scores improved 

significantly in patients with high, moderate, or low UED On the Quick DASH, the majority 

of subjects with high UED (68.2%) obtained the least clinically relevant difference of 15 

points(Álvarez-Bustos et al., 2021), but in another hand, The type of axillary surgery or post-

mastectomy reconstruction had no impact on UED or QoL(LeBlanc, Stineman, DeMichele, 

Stricker, & Mao, 2014).  
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According to our findings, the type of breast surgery may influence the amount of disability 

and functional restrictions encountered by patients in their upper extremities. Similar to our 

result, in one study they showed that individuals who had a complete mastectomy and axillary 

radiotherapy had considerably more ROM restrictions. There have been some debates over the 

effect of mastectomy on shoulder ROM(Chrischilles et al., 2019). 

Furthermore, taking into consideration the complicated connections between multiple aspects 

such as the type of surgery (mastectomy or lumpectomy), the type of surgery for axillary lymph 

nodes as ALND or SLNB, and radiation dose type of cancer treatment group Mixed 

(Chemotherapy+Hormone Therapy) and for the Mixed 

(Chemotherapy+Radiotherapy+Hormone Therapy) and for the Mixed 

(Chemotherapy+Radiotherapy+Hormone Therapy+Biological Therapy) are significantly 

higher than that for the Mixed (Radiotherapy+Hormone Therapy). The current study's findings 

on axillary treatment may differ from previous research (Ribeiro et al., 2019).   

Regarding obese participants, the results showed that the mean values of the pretest fatigue 

scale for the high BMI groups (30.0 to <40 and 40 or more) are significantly higher than that 

for the lower BMI groups (18.5 to <25 and 25.0 to <30). Similar to this study's findings, obese 

participants showed substantially greater CRF symptoms than normal-weight subjects at 

baseline on both the Multidimensional Fatigue Symptom Inventory (MFSI) total (obese = 11.2 

vs normal weight = 6.3; p = 0.03) and the Symptom Inventory (SI) (obesity = 3.5 vs normal 

weight = 2.9; p = 0.03)(Akbas et al., 2021). Also, a Systematic Review and Meta-Analysis of 

the Six-Minute Walk Distance in Breast Cancer Survivors results show controlling for BMI, 

healthy participants got a significantly greater distance than BCS (103 m; p 0.001)(Inglis et al., 

2020). 

The results showed that there are significant differences at 0.05 levels in the posttest of the Six 

Minute Walk scale only according to the level of education. This consisted of a systemic review 

and meta-analysis of RCT  that concluded that the importance of educational programs will be 

beneficial in a range of motion to induce shoulder problems after mastectomy(J. But-Hadzic et 

al., 2021).  

Further, the mean of the middle test of the Shoulder Flexion Range of Motion scale for the Full 

Mastectomy type of surgery and for the Lumpectomy type of surgery is significantly higher 

than that for Both Sides Lumpectomy type of surgery. supported by the study results are also 

supported by the study in Iraq aimed to determine the effectiveness of range-of-motion (ROM) 
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exercise in reducing shoulder impairment following a mastectomy. A randomized controlled 

trial (RCT) was done on 80 patients who had shoulder discomfort and impairment following a 

mastectomy. Patients were randomized to either the study or reference groups at random. The 

study group underwent ROM exercise, whereas the control group received no intervention. The 

study found that patients in the study group had better shoulder movement than patients in the 

comparison movement in the study group between the pre-test and post-test groups (Dong-suk, 

Hyeun-sil, Seung-ok, & Eun-mi, 2021). The study also discovered that there was a substantial 

improvement in shoulder Furthermore the study results are also supported by other studies done 

by Lee et al., (2021).  

 

4.3 Study Strengths and Limitations 

4.3.1 Study Strengths 

✓ Strong methodology to ensure higher levels of scientific accuracy, as we used a 

prospective quasi-experimental, single-blind, 2-arm parallel research design. 

✓ Sufficient data for statistically meaningful conclusions was provided by including 84 

breast cancer survivors, showing an adequate sample size. 

✓ Complete outcome measures to provide a complete picture of the effects of the 

therapies, as we used a range of well-validated methods to assess shoulder range of 

motion, pain, fatigue, functional abilities, and aerobic fitness. 

✓ Important results as both groups improved, demonstrating the general advantages of 

fitness regimens for those who have survived breast cancer. Significantly, the enhanced 

value of supervised physical therapy intervention was demonstrated by the better 

development it produced in shoulder range of motion, functional skills, pain 

management, and fatigue management. 

✓ Study findings will have important implications for clinical practice in Palestine. 

4.3.2 Study Limitations 

✓ Self-Reported Metrics: The use of self-reported measurements of fatigue, functional 

skills, and pain raises the possibility of response bias. 

✓ Short-Term Monitoring: The study's follow-up period could have been rather brief, 

making it difficult to assess the long-term durability of the reported effects.  Longer 
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intervals for follow-up should be used in future studies to assess the sustainability of 

intervention outcomes. 

✓ Variable Adherence Levels: The variation in participants' adherence levels is a key 

limitation in the home-based physiotherapy program. 
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Chapter Five 

Conclusions and Recommendations 
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Chapter Five 

Conclusions and Recommendations 

 

5.1 Conclusions. 

After conducting this study, the researcher concluded the following:  

✓ The study found that exercise programs significantly reduced pain intensity among both 

groups of breast cancer patients from the pretest to the posttests. Pain levels also 

decreased, with lower VAS scores in the post-test. The study also revealed a significant 

reduction in pain for the physiotherapy group. 

✓ The study found that exercise programs significantly lowered fatigue levels among both 

groups of breast cancer patients from the pretest to the posttests.  

✓ The exercise programs showed significant effectiveness across intervention times, with 

the post-test showing the lowest mean pain scores . 

✓ Functional abilities had improved, with lower Q-DASH scores, enhanced performance 

in the Six Minute Walk Test, and improved Shoulder Range of Motion.  

✓ These findings highlight the benefits of exercise programs in alleviating pain, reducing 

fatigue, improving functional capacities, and alleviating pain among breast cancer 

patients. 

✓ The study compared the effectiveness of physiotherapy and home interventions in 

reducing fatigue and improving functional abilities. 

✓  The physiotherapy intervention had a greater impact on functional abilities, as 

evidenced by lower Q-DASH scores.  

✓ The home intervention had a higher impact on the shoulder range of motion, especially 

flexion and extension.  
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5.2 Recommendations  

This study has many recommendations that can be classified into recommendations for 

researchers and recommendations for physiotherapists as follows:  

5.2.1 Recommendation for Physiotherapists: 

✓ Include Structured Exercise Programs: The study's conclusive evidence of the positive 

impact of exercise programs on fatigue levels, functional abilities, and pain reduction 

highlights the importance of including structured exercise programs in standard care for 

breast cancer patients. Individual patient demands preferences and physical circumstances 

should be taken into account while developing oncology treatment strategies. 

✓ Prioritize Physiotherapy Interventions: physiotherapy interventions are so effective at 

reducing fatigue and improving functioning, that healthcare providers are encouraged to 

prioritize and emphasize the inclusion of physiotherapy in the comprehensive care of breast 

cancer patients. Oncologists and physiotherapists should work together to achieve a 

consistent and patient-centered approach. 

✓ Combine Physiotherapy and Home therapies for Comprehensive Care: While 

physiotherapy therapies were shown to be beneficial, the study also found that home 

interventions improved shoulder range of motion. Healthcare practitioners should explore 

combining physiotherapy with home-based therapies to provide a complete and complete 

care approach. This mixed method may be modified to meet the specific needs and 

preferences of each patient. 

✓ Regular Pain Monitoring: The significant reduction in pain levels found in the 

physiotherapy group underscores the need for frequent pain monitoring as an important 

aspect of the evaluation for breast cancer patients. Regular pain evaluations can help 

healthcare practitioners evaluate the efficacy of therapies and change treatment plans as 

needed, maintaining optimum pain management throughout the treatment process. 

5.2.2 Recommendation for Researcher: 

✓ Further Research on Home therapies: While physiotherapy therapies were more beneficial 

in some areas, the study implies that home interventions, particularly those aimed at 

improving shoulder range of motion, have merit.  
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✓ More studies should be conducted to investigate and improve particular home-based 

therapies, finding important activities or techniques that might optimize their efficacy. This 

study might result in more focused and individualized home exercise suggestions. 

✓ Educate Healthcare Providers: It is critical to share the study's findings and provide more 

details on the advantages of physical activity for breast cancer patients. This includes 

teaching oncologists, physiotherapists, nurses, and other healthcare practitioners about the 

benefits of scheduled exercise. Such understanding can help to foster a more collaborative 

and integrated approach to patient care, ensuring that all members of the team are on the 

same page. 

✓ Exercise Program Adherence: Recognizing the long-term advantages of exercise programs, 

healthcare practitioners should strongly promote and support patient adherence. Education 

on the benefits of continuous physical activity, along with continued support and 

encouragement, can help to establish a culture of regular exercise among breast cancer 

patients. 
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