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Abstract

Background: Breast cancer is one of the most common cancers that affects women
more than men and is considered a major cause of cancer death among women. Women
with breast cancer experience bothersome symptoms related either to the disease itself
or breast cancer treatments that interfere with patients’ life activities and affect their

quality of life.

Objectives: To provide a comprehensive explanation of the relationship between

symptom severity and symptom interference, quality of life and type of treatment.

Methodology: This is a cross-sectional study conducted through the MDASI
questionnaire to assess symptom severity and symptom interference and the EQ-5D-5 L
questionnaire to assess quality of life among women with a confirmed diagnosis of
breast cancer at An-Najah National University Hospital and AL-Watani Hospital. The
questionnaire was completed through face-to-face interviews and reviewing patients’

medical records.

Results: A cohort of 229 participants was enrolled in the study. Predominantly, patients
(34.1%, n=78) fell within the 50-59 years age bracket. Treatment modalities included
chemotherapy alone (35.4%, n=81), hormonal therapy (48%, n=110), targeted therapy
(9.6%, n=22), and various combination regimens. Specifically, 3.9% (n=9) received
hormonal therapy along with targeted therapy, and 3.1% (n=7) underwent combined
chemotherapy and targeted therapy. Fatigue emerged as the most prevalent and severe
symptom, except for women undergoing chemotherapy plus targeted therapy who

reported heightened complaints of sleep disturbances. Pearson correlations between the
Xl



MDASI symptom severity total mean score and the MDASI symptom interference total
mean score were significant for chemotherapy (r = 0.685, p < 0.05), hormonal therapy
(r =0.827, P < 0.05), targeted therapy (r = 0.922, P < 0.05) and hormonal plus targeted
therapy (r = 0.699, P < 0.05), and not significant for the chemotherapy plus targeted
therapy group (r=0.398, p=0.329). The most robust associations were identified with
feelings of sadness (r=0.792, P< 0.05), fatigue (r=0.774, P< 0.05), and distress
(r=0.743< P< 0.05). There were significant differences between study participants in
relation to patient age, smoking status and treatment methods (p value<0.05), whereas
other sociodemographic and clinical characteristics are not significantly associated with
the total mean score of the symptom severity scale. Regarding the EQ-5D-5 L
dimensions, the majority of patients reported no issues. The EQ-5D-5 L index score
exhibited significant positive correlation with the EQ-VAS score (r = 0.568, P value <
0.05). Conversely, it demonstrated significant negative correlations with both the total
mean score of symptom severity (r = -0.664, P value < 0.05) and the symptom

interference total mean score (r = -0.651, P value < 0.05).

Conclusions: The most common type of treatment associated with severe symptoms
and affecting patients’ daily life activities is chemotherapy, which has no significant
influence on patients’ quality of life. Fatigue was the most severe symptom associated

with the breast cancer treatment method.

Keywords: symptom severity, symptom interference, quality of life, and type of

treatment.
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Chapter One

Introduction

1.1 Background

Breast cancer is a malignancy in the tissue of the breast; it occurs in women as well as
in men, but it affects women 100 times more than men [1]. At the end of December
2020, World Health Organization (WHO) statistics results found that 2.3 million
women were diagnosed with breast cancer; unfortunately, 685000 died of breast cancer

worldwide wild in that year [2].

In recent years, the prevalence of breast cancer among Palestinian women has increased
significantly; it is considered the most common type of cancer among Palestinian
women, and it was surpassed only by heart disease as a major cause of death among
Palestinian women [3]. According to the Palestinian Health Annual Report 2021, the
incidence rate of breast cancer was 36.2 cases per 100,000 females, and 513 cases were
diagnosed in the West Bank and ranked as the first type of cancer affecting Palestinian

women at that time [3].

Due to raising awareness of the importance of early detection and improving efforts
toward better understanding, diagnosis, and treatment of cancer, survival rates from

breast cancer have improved significantly, especially among younger women [1, 4].

Due to the lack of equipment in developing countries, early detection of breast cancer is
less common than in developed countries that have a high level of diagnostic
equipment, and the breast cancer incidence rate is higher in developed countries than in

developing countries [5].

Daily life activities and the patient’s quality of life are adversely affected by bothersome
and distressing symptoms that are reported by breast cancer patients, and the appearance
of those symptoms is considered to be related either to the disease itself or to the type of

treatment regimen decided by the health care providers [6, 7].



1.1.1 Breast cancer risk factors

Epidemiologic studies have found that a variety of risk factors, including sex, age, race,
environmental factors, lifestyle factors, lifetime exposure to estrogen, and genetic

inheritance, are related to breast cancer development and prognosis [8].

Male breast cancer cases account for only 0.5-1% of breast cancer cases, and the
majority of cases occur in females, with a 99% incidence ratio; thus, breast cancer

development has a strong association with female sex [2].

As age increases, the breast cancer incidence increases, and older individuals have a
higher rate of occurrence than younger individuals [9]. In the United States, black
women exhibit a higher prevalence of later-stage diagnosis and a greater incidence of
triple-negative tumors (characterized by negativity for estrogen receptor (ER),
progesterone receptor (PR), and human epidermal growth factor receptor 2 (HER2)), as
compared to their white counterparts. This demographic disparity contributes to an
elevated mortality rate among black women. The augmented poor prognosis and
heightened aggressiveness observed in women with the triple-negative receptor subtype
of breast cancer further accentuate the increased fatality associated with this

demographic group [10, 11].

In accordance with environmental determinants, the likelihood of developing breast
cancer is elevated through exposure to substances such as bisphenol A (BPA),
organochlorine pesticides (OCPs), polybrominated diphenyl ethers (PBDES),
polychlorinated biphenyls (PCBs), dioxin (2,3,7,8 tetrachlorodibenzo-p-dioxin), and
ionized radiation [12].

Lifestyle elements such as obesity, physical inactivity, and excessive alcohol
consumption emerge as noteworthy risk factors for breast cancer. Notably, a heightened
body fat composition serves as a substrate facilitating the conversion of androgen into
estrogen within adipose tissue. Moreover, obesity and physical inactivity are
concomitant contributors to hyperinsulinemia and insulin resistance, both independently
recognized as risk factors for breast cancer according to epidemiological investigations
[12, 13].



Approximately 3 to 6 drinks per week or more were significantly associated with breast
cancer incidence [12].

Early menarche (<12 years), late menopause (>55 years), late first pregnancy, and
absence of breastfeeding are associated with higher estrogen exposure during the
lifetime, and doubled estradiol levels were seen in women with early menarche

compared with women who had menarche 13 years and older [14].

The most important hormone implicated in breast cancer pathogenesis is estrogen,
which stimulates the production of various growth factors, such as platelet-derived
growth factor (PDGF), fibroblast growth factor (FGF), and transforming growth factor
alpha (TGFa). All of these growth factors play an important role during puberty,
menstruation, and pregnancy in the proliferation of breast epithelial cells, and estrogen

stimulates the growth of tumor cells in women with ER-positive breast cancer[15, 16].

A strong family history, particularly a first-degree relative who had been diagnosed with
breast cancer, has been shown to increase the risk for breast cancer occurrence [17].

In relation to genetics, breast cancer gene 1 (BRCAL), breast cancer gene 2 (BRCA2),
tumor protein 53 (TP53), phosphatase and tensin homolog (PTEN) and human
epidermal growth factor receptor 2 (HER2) genes are involved in the pathogenesis of
breast cancer, in which double-stranded DNA breaks are repaired through the action of
the BRCAL1 and BRCA2 genes. TP53 is a guardian of the genome, PTEN is an
important negative regulator of the pro-growth phosphoinositide 3-kinase-protein kinase
B (PI3K-AKT) pathway, HER2 promotes cell proliferation and opposes apoptosis, and
mutation of these genes results in an increased risk for the development of breast

carcinogenesis [12].

A total of 80-90% of familial breast cancers and 3-6% of all breast cancers are related to
mutations in BRCAL1 and BRAC2 genes, and BRCA2 mutations are more frequently
associated with male breast cancer [18].



1.1.2 Breast cancer types

Breast cancer is categorized as noninvasive and invasive breast cancer. Noninvasive
breast cancer refers to carcinoma in situ, in which the cancer cell is involved only in the
ducts (ductal carcinoma) and lobules (lobular carcinoma), whereas invasive breast
cancer refers to cancer expanded from ducts and lobules to surrounding breast tissue
[19].

The majority of cases are invasive ductal carcinoma, accounting for 40-80% of invasive
breast cancer cases [9], and invasive lobular carcinoma accounts for 10-15%
[20],whereas tubular carcinoma, carcinoma with medullary features, mucinous
carcinoma (colloid carcinoma), and other types account for less than 5% of invasive

breast cancer cases [21].

1.1.3 Breast cancer stages

According to the American Cancer Society, the American Joint Committee on Cancer
(AJCC) TNM staging system, which assesses tumor size (T), lymph node involvement
(N), and distant metastasis (M), is universally used to determine prognosis and assist

clinicians with treatment decisions.

The stages are represented as follows:
Early breast cancer:

e Stage 0: carcinoma in situ or disease that did not invade the basement membrane.

e Stage I: primary invasion without lymph node involvement.

e Stage II: regional lymph node involvement.

e Locally advanced breast cancer:

e Stage IlI: large tumor, extensive nodal involvement in which the tumor or node is
fixed to the chest wall without distant metastasis.

e Advanced or metastatic breast cancer:

e Stage IV: tumor metastasis to distant organs.



Staging performed before surgery, which is based on physical examination (tumor size,
lymph node involvement), imaging (e.g., mammography, MRI...etc.), and pathological
examination (e.g., biopsy result) is called clinical staging, whereas staging performed
after surgery based on surgical resection and the addition of further data is called

pathological staging [22].

Before 2018, the 7" edition of the AJCC staging manual purely used the TNM
anatomical method to assess patient prognosis based on clinical and pathological
evaluations. After implementation of the 8" AJCC staging manual in 2018, anatomical
staging in addition to prognostic staging (tumor grade, hormone receptors +/-, multigene
testing) allowed health care providers to understand why the same stage has a different

prognosis among breast cancer patients [23].

Clinical staging and pathological staging are similar for tumor size, which ranges from
Tis (ductal carcinoma in situ) to T4 (metastasis), and use the prefix “c” for clinical

staging and the prefix “p” for pathological staging. LCIS is not included in the TNM gt

staging manual; it is indicated as benign but still carries a malignancy risk [23, 24].

T1 is divided into Tmi mean tumor size less than 1 mm or less, T1la means tumor size
more than 1 mm and 5 mm or less, T1b means tumor size more than 5 mm and 10 mm
or less, T1c tumor size more than 10 mm and 20 mm or less, T2 tumor size more than
20 mm and 50 mm or less, T3 tumor size more than 50 mm,T4 subdivided into (T4a,
T4b, T4c), T4a tumor with chest wall involvement, T4b mean skin involvement, skin
ulceration and/or satellite skin nodules and/or edema, T4c indicated when the criteria of
both T4a and T4b are present, and T4d inflammatory carcinoma [23, 24].

The staging category for axillary lymph node involvement (N) ranges from NO to N3;
NO means that there is no axillary lymph node involvement, N1 means that there is
regional metastasis to (one-three) movable ipsilateral lymph nodes at level | and/or
level 11, N2 is subdivided into N2a and N2b, N2a indicates involvement of four to nine
ipsilateral lymph nodes at level | and/or level 11, N2b indicates involvement of isolated
internal mammary lymph nodes (without axillary lymph node involvement), N3 is
divided into N3a,N3b, and N3c, N3a indicates metastasis to ipsilateral infraclavicular

axillary lymph nodes (level 111) or more than 10 axillary lymph nodes, N3b indicates



ipsilateral internal mammary plus axillary lymph node involvement, and N3c indicates

ipsilateral supraventricular lymph node involvement [23-25].

The staging category for metastasis (M), MO indicates no metastasis, cM0 means there
is no clinically or radiologically proven metastasis and pMO is invalid, and M1 indicates
metastases; if there is clinically and radiologically proven metastasis, it is called cM1,
and if there is histological detection with a tumor size greater than 0.2 mm, it is called
pM1 [24, 26].

1.1.4 Diagnosis of breast cancer

Based on breast physical examination, family history, and breast imaging techniques,
such as diagnostic mammography, ultrasound, and MR, are all diagnostic methods for

breast cancer [27].

A biopsy is performed if there is any palpable mass on physical diagnosis or

mammographic abnormality [28].

1.1.5 Breast cancer grades

Grade represents the similarity or differences between cancer cells and normal breast
cells. Given an idea about cancer cell behavior, many features, such as mitotic count,
cell arrangement, tubule formation and the extent of similarity with normal breast cells,

are used together to identify the grade of breast cancer [29].

The grade ranges from | to 11l. Grade | is a low-grade breast cancer that looks similar to
normal cells under a microscope, is associated with good prognosis, and grows and
spreads slowly. Grade Il breast cancer is an intermediate grade between grade | and
grade Ill. Grade 111 is associated with poor prognosis, grows and spreads rapidly and is

different from normal cells of the breast tissue under a microscope [29].

1.1.6 Breast cancer treatments

Patients with early-stage breast cancer are considered for surgery. The types of surgery
performed are breast-conserving surgery, in which the surgeon removes the tumor and
preserves the shape and size of the breast; total mastectomy, in which the surgeon
removes the whole breast involving the tumor; or modified radical mastectomy, in

which the surgeon removes the tumor and a part of the breast surrounding the tumor.
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Neoadjuvant therapy is given before surgery to shrink the tumor and decrease the
amount of tissue that needs to be removed during surgery. Adjuvant therapy is given
after surgery to kill the cancer cells that were not removed through surgery, and
neoadjuvant and adjuvant therapy includes chemotherapy, hormonal therapy,

immunotherapy, and targeted therapy [30].

Hormonal therapy is used to stop cancer cell growth by blocking the action of hormones
on cancer cells or by decreasing the amount of circulating hormones [31]. The hormone
of interest is estrogen, which is produced by the ovaries. The treatment used to stop

estrogen production from the ovaries is called ovarian ablation [32].

Tamoxifen is a selective estrogen receptor modulator (SERM) used in women with ER-
positive breast cancer and premenopausal and postmenopausal women with a high risk
for breast cancer [33] and is also preferred as adjuvant therapy for both invasive breast

cancer and noninvasive breast cancer (DCIS) [34].

Tamoxifen is preferred over aromatase inhibitors (Als) in premenopausal women

because Als are not effective without ovarian suppression therapy [35].

Similar to tamoxifen, toremifene and raloxifene are SERMs, both of which are used in
postmenopausal women. Toremifene is approved for metastatic breast cancer, and
raloxifene is approved to prevent breast cancer [33].

Fulvestrant is a selective estrogen receptor degrader (SERD) that binds to estrogen

receptors more tightly than SREM, which leads to receptor degradation [36].

Als (anastrozole, letrozole, or exemestane) are used for at least five years in
postmenopausal women with ER-positive breast cancer, in which Als lower estrogen

levels by blocking the conversion of endogenous androgenic steroids to estrogen [37].

There is controversy about increasing the risk of osteoporosis for patients receiving Als.
A study published in 2019 showed that there is no association between extended
anastrozole use and an increased risk for osteoporosis, in which extended anastrozole
use results in a modest decrease in bone mineral density (BMD), and patients receiving

Als must be assessed annually using dual-energy X-ray absorptiometry (DEXA) [38].



Another study showed that extended Al administration did not show any benefits;
instead, the patients were more likely to have osteoporosis and bone fracture [39].

Ovarian suppression therapy mainly by luteinizing hormone-releasing hormone (LHRH)
agonists, which include goserelin and leuprolide, can be used alone or in combination
with other hormonal therapies (tamoxifen, Als or fulvestrant) in premenopausal women

who are at a high risk for cancer recurrence[32].

In premenopausal women, Als should never be used alone; they can be used only with

ovarian suppression therapy [32].

Chemotherapy can be given before surgery as neoadjuvant therapy to reduce the tumor
size and is used mainly in locally advanced and inflammatory breast cancer.
Chemotherapy is given after surgery as adjuvant therapy to destroy any cancer cells that
remain after surgery [40], both neoadjuvant and adjuvant chemotherapy lower the risk

of recurrence [40].

Chemotherapy is mainly given when the tumor spreads to distant areas such as the liver,
lung, bone, and brain in which surgery cannot be performed and when tumor cells are

triple-negative receptors [41].

Anthracyclines, such as doxorubicin and epirubicin; taxanes, such as paclitaxel and
docetaxel; antimetabolites, such as 5-fluorouracil (5-FU), capecitabine, and
gemcitabine; alkylating agents, such as cyclophosphamide, carboplatin, and cisplatin;
mitotic inhibitor alkaloid agents, such as vinorelbine, vincristine, vindesine, and
vinblastine; Ixabepilonea microtubule stabilizing agent; and eribulin, an antimirotubule

agent, were used as single drugs or in combination [42].

Targeted therapy binds to specific molecules to stop cell signaling pathways within
tumor cells to prevent them from growing or destroying them. The targeted molecules
of interest are receptor tyrosine kinases (RTKS), steroid receptor coactivators (SRC),
mammalian target of rapamycin (MTOR), phosphatidylinositol 3-kinase (PI3K), and
poly (ADP-ribose) polymerase (PARP) [43].



HER2, which is a tyrosine kinase receptor, is a target for monoclonal antibodies
(trastuzumab, pertuzumab) that prevent cancer cells from growing, and both can be used

in early, locally advanced stage and metastatic breast cancer [44].

Margetuximab is another monoclonal antibody that binds to HER2 target sites on cancer
cells and is used in metastatic breast cancer that is resistant to conventional monoclonal
antibodies [45].

Antibody drug conjugates (ADCs), such as Ado-trastuzumab emtansine and Fam-
trastuzumab deruxtecan, are monoclonal antibodies conjugated to chemotherapy, in
which monoclonal antibody binding to HER2 protein on cancer cells sends signals to
bring chemotherapy directly to cancer cells [45, 46].

In the case of ER-positive, PR-positive, and HER2-negative tumors, certain target drugs
(PI3K and CD4/6 inhibitors) are used along with hormone therapy to increase the

effectiveness of treatment and prolong survival [47].

CDKA4/6 inhibitors, such as palbociclib, ribociclib, and abemaciclib, block cyclin-
dependent kinase (CDK) proteins (CDK4 and CDK®6) [48]and are given in advanced
and metastatic breast cancer along with fulvestrant in patients who have received
hormonal therapy or along with Als as an initial hormonal therapy in both
postmenopausal and premenopausal women [49, 50].

Everolimus is a targeted therapy that blocks the mammalian target of rapamycin, a
protein that plays a role in cell division and growth, used in postmenopausal women
along with exemestane or fulvestrant to treat advanced breast cancer, with ER-positive,
PR-positive, HER2-negative, in which cancer growth is not controlled while using

letrozole or anastrozole [51].

Alpelisib blocks the PI3K protein in postmenopausal women and is used along with
fulvestrant to treat ER-positive, PR-positive, HER2-negative metastatic breast cancer
[52].

Sacituzumab govitecan is an antibody drug conjugate (ADC) used in cases of triple-
negative or HER2-negative breast cancer, ER-positive, and PR-positive, in which
monoclonal antibodies link to the cell-surface antigen trophoblast 2 (Trop-2) on cancer
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cells, which acts as a calcium signal transducer, allowing cancer cells to divide and
proliferate [53].

Olaparib and talazoparib are poly (ADP-ribose) polymerase inhibitors (PARP
inhibitors) that tend to cause more damage to tumor cells and ultimately lead to cancer
cell death. PARP proteins are responsible for DNA repair, such as the BRCAL and
BRCAZ2 genes, but there are few differences between them [54].

Olaparib and talazoparib are given in cases of BRCA mutation and ER-positive, PR-
positive, and HER2-negative advanced breast cancer patients who have been treated

with chemotherapy or previously received hormonal therapy [55-57].

Programmed death receptor-1 (PD-1), an inhibitory receptor found on tumor infiltrating
lymphocytes (TILs), is programmed cell death ligand-1 (PDL-1) found on cancer cells,
in which PD-1 binds to PDL-1, which prevents the immune system from attacking and

destroying cancer cells [58].

A deficient DNA mismatch repair pathway (DMMR), a pathway that plays an important
role in maintaining genome stability, can induce repetitive genomic sequence mutations,
microsatellite instability (MSI), and tumors with multiple sequence mutations known as
MSI-high (MSI-H) [59].

Colon and endometrial studies have shown that tumors with MSI or DMMR are more
sensitive to immune checkpoint blockade (anti-PDL-1/PD-1), but the data are limited

for breast cancer [60].

Pembrolizumab is a monoclonal antibody that binds to PD-1 on T cells, preventing the
interaction between PD-1 and PDL-1 in cancer cells; in this way, the activity of T cells
is restored. Atezolizumab and Avelumab are IgG1 monoclonal antibodies that target
PDL-1 on cancer cells. Atezolizumab is more selective for PDL-1 than Avelumab, and

all are promising treatments in cases of triple-negative metastatic breast cancer [61].

Radiation therapy is used alone or in combination with surgery to shrink the tumor size
or to slow its growth, and radiation can be delivered to cancer cells in two ways:

external and internal beam radiation [62].
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Hypofractionated radiation to the whole breast mass, followed by breast-conserving
surgery, is preferred in early-stage breast cancer. This approach is associated with
higher efficacy and fewer side effects. Additionally, patients with unfavorable tumor
biology benefit from hypofractionated radiation. Surgery followed by radiation is also
recommended in locally advanced breast cancer [63]. Regarding metastatic breast
cancer, the role of radiation is under study, and the main role currently is as palliative
therapy for systematic lesions. New studies are concerned about the efficacy and safety
of combined radiation and immunotherapy, but the results are still obtained from animal
models and have not been evaluated in humans. The results are promising, as radiation
therapy enhances immunity against cancer cells by recruiting T cells, enhancing antigen

presentation by tumor cells, and altering cytokine and chemokine release [64].

Treatment decisions are based on two concepts: the first concept is to reduce local
recurrence, which is achieved by surgery alone or surgery plus radiotherapy, and the
second concept is to reduce the risk for metastasis, which is achieved by introducing
systemic therapy (chemotherapy, hormonal therapy, immunotherapy and targeted
therapy) [65].

1.2 Literature review

Women who are receiving breast cancer therapy complain of bothersome symptoms that
must be clearly understood by health care providers. Any underestimation of the
reported symptoms could adversely affect daily life activities [6, 66, 67]. Efforts are
directed not only toward improving treatment but also toward patient rehabilitation,

social integration and improving quality of life [68].

A study performed in 2010 using the MD Anderson Symptom Inventory (MDASI) scale
found that fatigue, sleep disturbances, and drowsiness were the most prevalent and the
most severe symptoms associated with chemotherapy treatment, followed by distress
and sadness [66].

Among sociodemographic characteristics, age was not significantly associated with the
overall mean score of the symptom severity scale, education was significantly
associated with the overall mean score of symptom severity scale, and more highly

educated women complained of less severe symptoms [69].
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Fatigue is the most common symptom that persists for a long time after breast cancer
diagnosis and treatment and adversely affects physical, psychosocial, and
socioeconomic patients’ lives [68, 70, 71]. Berger et al. were the first to report that sleep
disturbances are the most common symptom [72]. Another study in Taiwan found that
sleep disturbances had a significantly higher level of severity than other symptom

severity among breast cancer survivors [73].

A strong relationship was found between the symptom severity scale and symptom
interference scale with daily life activities, especially work and general activity in most
cases [74]. The strongest association was found between symptom interference and
fatigue, followed by distress, sadness, and drowsiness [66]. Berger et al. found that pain
is the most severe symptom interfering with patient function and influencing the
severity of other symptoms [72]. Nyrop et al. found that older and younger women
perceived symptom interference with activities of daily living to be less concerning than
symptom severity [75].

Bothersome symptoms have also been reported by breast cancer survivors with a history
of adjuvant chemotherapy, in contrast to survivors without a history of adjuvant

chemotherapy[4, 70].

Women who complete chemotherapy have less contact with healthcare providers;
unfortunately, at that time, they need more support and have better adjustment
difficulties[76].

Stanton et al. did not provide a comprehensive comparison between the chemotherapy
regimen and the symptoms experienced by a breast cancer patient who received that
regimen [76].

Nyrop et al. found that an anthracycline-based regimen is related to a higher rate of
reported symptoms, which ranges from moderately severe to very severe (MSVS)

symptoms, in contrast to patients who receive a non-anthracycline-based regimen [75].

Prigozin, Uziely et al. found that patients who completed their treatment with paclitaxel
had a lower total mean score on the MDASI symptom severity scale than patients
treated with doxorubicin plus cyclophosphamide or doxorubicin plus cyclophosphamide
plus fluorouracil [66].
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Limited data are available about women who are receiving or had received hormonal,
immunotherapy, targeted therapy, or combination treatments compared with studies
performed on chemotherapy alone using MDASI scales because the MDASI scale is a
specific symptom measurement tool for chemotherapy and is not specific for other
therapies [77].

The available data show that women on hormonal therapy experience a low mean score
of symptom severity and symptom interference, and women with previous hormonal
therapy show a lower score of symptom severity than women who never received

hormonal therapy [78].

Hormone-positive breast cancer is more prevalent than hormone-negative breast cancer

and is associated with better prognosis and survival [79].

Postmenopausal women who are receiving aromatase inhibitors complain of
musculoskeletal pain (arthralgia) and hot flushes. Bone loss is an essential side effect of
aromatase inhibitor administration and must be assessed annually to avoid osteoporosis

and subsequent fractures [80].

Using the Functional Assessment of Cancer Therapy - Endocrine Symptoms (FACT-
ES), women who received SERMs such as tamoxifen complained more of vaginal
dryness and loss of sexual interest than women who received aromatase inhibitors, and
women who received aromatase inhibitors complained more of joint pain; the quality of
life for both women who received SERMSs and those receiving aromatase inhibitors was

not significantly different [69].

Due to differences in symptom assessment tools that are used among studies to assess
symptom severity and interference, the comparison between results is not easy and
needs to be treated with caution. The most commonly used tools (Breast Cancer
Prevention Trial (BCPT), FACT-ES, MDASI) do not comprehensively assess

symptoms associated with hormonal therapy [77].

According to the MD Anderson Symptoms Inventory scale, trastuzumab symptom
severity overall mean scores were mild, in which fatigue, sleep disturbances, and
numbness were the most severe symptoms reported, with a mild overall mean score for
the symptom interference scale [81].
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Targeted therapy and hormonal therapy are tolerated therapies in general and show
lower side effect profiles and better quality of life than chemotherapy, which is

associated with aggressive side effects and a higher rate of side effects [82, 83].

Quality of life was assessed by different studies using the EuroQol 5 Dimension 5 Level

(EQ-5D-5 L) measurement scale among breast cancer patients [84, 85].

A higher EQ-5D-5 L index score was seen between noncancer patients, and the index
score improved after completing the treatment [86]. Another study found that the

treatment method was significantly associated with quality of life [87].

Sociodemographic characteristics such as elderly women, employee women, and
women with high income or higher education were associated with higher index scores,
meaning better quality of life [88-90]. Another study found that there was no association
between sociodemographic characteristics and EQ-5D-5 L index scores among women
with breast cancer [91, 92].

The results from an Indian study using the EQ-5D-5 L questionnaire found that the
anxiety/depression domain was the most affected domain, followed by the
pain/discomfort domain [86]. A study conducted in Malaysia using the same instrument
found that the pain/discomfort domain was the most affected domain among Malaysian
participants [89], and the results of a Canadian study showed that pain/discomfort was

the most affected domain, followed by anxiety/depression [87].

A research investigation was undertaken to assess the quality of life in women
diagnosed with advanced-stage breast cancer. The European Organization for the
Research and Treatment of Cancer Quality of Life Questionnaire (EORTC-QLQ-C30)
served as the instrument for this evaluation. The findings revealed a noteworthy
correlation between the average quality of life measures and distinct breast cancer
treatments, including chemotherapy, hormonal therapy, and targeted therapy. Notably,
the study observed an enhancement in quality of life associated with hormonal and
targeted therapies. Conversely, chemotherapy demonstrated no discernible impact on

the overall quality of life for the patients involved [92].
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Chemotherapy in other studies significantly affected patient quality of life, and patients
on chemotherapy complained of severe symptoms compared with those on hormonal
and targeted therapy, in which the degree of severity was much higher for chemotherapy

and lowest for targeted therapy than for hormonal therapy [91, 92].

Among hormonal therapies, the older hormonal therapy selective estrogen receptor
modulator (e.g., tamoxifen) results in more side effects than newer hormonal therapy,
such as aromatase inhibitors and selective estrogen receptor degrader (fulvestrant), and
newer hormonal therapy has a favorable quality of life profile in contrast to patients
receiving SERMs (tamoxifen) [93].

1.3 Problem statement

Breast cancer is a major public health concern, particularly among Palestinian women,
as evidenced by increased rates of occurrence. Individuals diagnosed with breast cancer
may experience symptoms that are both directly related to the disease and as a result of
its treatments, which have the potential to seriously impair their daily functioning and
general well-being. Nonetheless, there is a scarcity of extensive scholarly research on
the interconnections of symptom severity, symptom interference, various treatment
modalities (particularly hormonal and targeted therapy), and their impact on the quality
of life experienced by Palestinian women diagnosed with breast cancer.

Limited studies are available to provide sufficient information regarding the
relationships between symptom severity, symptom interference, and the type of
treatment (especially hormonal and targeted therapy) using MDASI scales and relation
with quality of life using the EQ-5D-5 L tool.

To the best of our knowledge, in Palestine, West Bank, the relationship between
symptom severity and symptom interference among women with breast cancer has not
been explored and assessed before, and quality of life was evaluated in women who had

only undergone surgery and had received chemotherapy [90].

The need to correlate all the results to each other and then provide a cornerstone to
understand and manage the complaints from women with breast cancer undergoing or
having received breast cancer therapy reduces interference with the patient’s life

activities.
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1.4 Research questions

What are the most common symptoms related to breast cancer itself or to the breast
cancer treatment regimen, and is there a difference in severity between these symptoms

among breast cancer patients?

What is the most significant symptom severity that interferes with the patient’s life

activities?
Is there is a significant relation between symptom severity and symptom interference?

Does the experience of symptom severity adversely affect the quality of life of women
with breast cancer?

1.5 Objectives of the study

1.5.1 General Objectives

The aim of this study was to determine the relationship between symptom severity and
symptom interference, quality of life, and type of treatment among women with breast
cancer.

1.5.2 Specific Objectives

1. To assess the significance of symptom severity on daily life activities.

2. ldentifying the relationship between symptom severity and the type of treatment

regimen.

3. To provide a good description of how a different type of treatment adversely affects

patient quality of life by using a well-validated QOL instrument (EQ-5D-5 L).

1.6 Significance of the study

This study seeks to fill a significant knowledge gap regarding the associations between
symptom intensity, symptom interference, quality of life, and treatment modalities
among Palestinian breast cancer patients. The significance of the investigation derives

from the following factors:
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1. The particular significance of the study is identifying the most prevalent and severe
symptoms associated with various treatment protocols. This information provide
guidance to healthcare practitioners on prescription treatment options that seek to

minimize adverse effects and minimize disruption to patients’ daily lives.

2. We argue that the study moves the breast cancer treatment forward by undertaking a
comprehensive analysis of how symptom severity impacts quality of life.
Understanding how specific symptoms impact day-to-day activities will enable

healthcare providers to recommend treatments that improve overall quality of life.

3. Our findings enhance the current understanding of the relationships between
symptom severity, the degree to which symptoms interfere with daily functioning,
and various treatment modalities, such as hormonal and targeted therapies. These
findings have the potential to inform the development of tailored therapeutic
regimens for individual patients, thereby decreasing the incidence of adverse effects

and increasing treatment adherence.

4. The findings of this study have the potential to increase patient satisfaction through
the promotion of effective symptom management and a better understanding of the
challenges associated with breast cancer treatment. This phenomenon has the
potential to facilitate collaborative decision-making and improve the quality of

communication between patients and healthcare providers.

In light of the rising incidence of breast cancer, particularly in certain geographic
regions, this research study contributes to the existing body of knowledge regarding the
unique obstacles Palestinian women face. The aforementioned findings provide
significant contributions that can guide future scholarly investigations and initiatives
aimed at meeting the unique needs of this particular demographic in an efficient

manner.
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Chapter Two

Methodology

2.1 Study design

The research is a cross-sectional, observational study conducted by using symptom and

quality of life assessment tools.

2.2 Study setting

The study was conducted at the Oncology Department, Day Time Unit at An-Najah
National University Hospital and AL-Watani Hospital, Nablus, West Bank, Northern
Palestine. Both hospitals are considered major hospitals for cancer treatment in the

northern part of the West Bank.

The sample were collected during two period, from March-3 to April-17 2022, and from
August-2 to September-1, 2022.

2.3 Study procedure

After approval by the institutional review board (IRB) as shown in appendix B, data
were collected at the oncology department of the day care unit by interviewing the
patients who met the research criteria (face-to-face interview) in which the researcher
explained the security of the patient information and the purpose of the study. If the
patient agreed to be a part of the study, the researcher started to complete the research

questionnaire.

The patient’s medical profile was also reviewed to determine the type of treatment
methods that the patient received and the medical situation and to collect other

information that could help to improve the results of the study.

2.4 Sample size and sampling technique

According to the 2021 Health Annual Report, 513 newly reported cases were addressed.

The study sample size was calculated by using the Raosoft® sample size calculator by
applying a margin of error of 5% and a confidence interval of 95%; the minimum
sample size recommended was 220 participants, and 229 participants were collected.
The participants were recruited using convenience sampling technique.
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2.5 Inclusion criteria

e Women who have a confirmed breast cancer diagnosis and receive treatment for
breast cancer.
e Women above 18 years of age.

e Women who agreed to participate in the study.

2.6 Exclusion criteria

e Women under 18 years of age.
e Pregnant women.

e Women with psychiatric illness.

2.7 Data collection tools

M.D. Anderson symptom inventory questionnaire (MDASI), European quality of life 5
Dimension 5 Level (EQ-5D-5 L) questionnaire were used as shown in appendix A.

All the questionnaires were valid and reliable, in which cronbach's alpha was 0.919 and
0.992 for the symptom interference scale and symptom interference scale, respectively,
and 0.827 for the EQ-5D-5 L scale.

2.8 Data collection

The data collection form comprised four distinct sections as shown in (Appendix A):

1. The initial section aimed to gather sociodemographic information, encompassing
age, place of residence, height, weight for Body Mass Index (BMI) computation,
marital status, employment status, educational level, and family monthly income.

2. The second section focused on patient clinical data, including the stage and type of
breast cancer, disease duration, the types of treatment regimens administered, and
the patient's medical history.

3. The third section incorporated the M. D. Anderson Symptom Inventory, a concise
questionnaire featuring two subscales: the symptom severity scale and the symptom
interference scale. The symptom severity scale comprised 13 core symptoms
acknowledged as the most severe experienced by cancer patients. This scale utilized
a range from O (absent) to 10 (as severe as imaginable), facilitating ease of

comprehension and completion for the patients.
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4. The Symptom Interference Scale comprises six items designed to assess an
individual's perceived level of interference resulting from symptoms across various
facets of daily life. These facets include general activity, mood, work (e.g.,
household tasks), interpersonal relations, mobility, and overall life enjoyment.
Responses on this scale range from 0 (indicating no interference) to 10 (indicating
complete interference).

The fourth section of this study will utilize the 5-level EQ-5D version (EQ-5D-5 L),
developed by the EuroQol Group [94], to evaluate Quality of Life (QOL) [95, 96]. This
instrument comprises two components: the descriptive system and the EQ visual analog
scale (EQ-VAS). The descriptive system encompasses five dimensions, namely
mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Each
dimension comprises five levels: no problems, slight problems, moderate problems,
severe problems, and extreme problems. Participants are instructed to denote their
health state by selecting the most appropriate statement within each of the five
dimensions. The EQ-VAS gauges the patient's self-rated health using a vertical visual
analog scale. The scale's endpoints are labeled 'The best health you can imagine' and
‘The worst health you can imagine." This visual analog scale serves as a quantitative
measure of health outcomes, reflecting the patient's subjective judgment. The Arabic
version of EQ-5D was approved for use via the online system of the EuroQol Research
Foundation (ID: 60511) and has been comprehensively documented in earlier
investigations led by the primary researcher in Palestine [97-105]. The computation of
EQ-5D index scores followed established procedures outlined elsewhere [106-110],
employing the EQ-5D-5L Crosswalk Index Value Calculator [111], which is based on

the scoring algorithm derived from the general population of the United Kingdom.

2.9 Statistical analysis

The data underwent entry and analysis utilizing the Statistical Package for Social
Sciences program (IBM-SPSS) version 21. Continuous variables are presented as means
+ standard deviations, while categorical variables are expressed as frequencies and
percentages. Non-normally distributed variables are conveyed as medians with lower
and upper quartiles indicated. The normality of variables was assessed through the
Kolmogorov—Smirnov test. To examine differences in means across categories, the
Kruskal-Wallis test or Mann—Whitney test was employed. The relationship between
20



variables was assessed using Pearson and Spearman correlation coefficients. Statistical
significance was established at a p-value below 0.05.
2.10 Ethical approval

All facets of the research protocol, encompassing the retrieval and utilization of clinical
information pertaining to patients, received approval from both the Institutional Review
Boards (IRB) and local health authorities.

2.11 Confidentiality

We confirm that the collected data and information in this study will be used for clinical
research only. Information will be confidential and will not be used for any purpose
other than that of this study.
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Chapter Three

Results

3.1 Sociodemographic and clinical characteristics

A total of 229 Palestinian women with breast cancer were interviewed. The majority of
patients 78 (34.1%) aged between 50-59 years old, 124(54.1%) patients lived in villages
and 96(41.9%) and 9(3.9%) lived in city and refugees campaign, respectively, majority
of patients 178 (77.7%) were married, 27(11.8%), 21(9.2%) and 3(1.3%) were single,
widowed and divorced, respectively, according to level of education most of the
participants 99 (43.2%) completed the secondary level of education, 48(21%),
44(19.2%), 25(10.9) and 12(5.2%), completed the elementary, bachelor’s degree, and
diploma, respectively, 12(5.2%) were uneducated and 1(0.4%) was post graduate,
majority of patients 203(88.6%) were housewives, 15(6.6%) were private employee and
only 11(4.8%) were governmental employee, the majority of patients 118 (51.5%) lived
in families with moderate outcome, 88(38.4%) and 23(10%) lived in families with low
and high outcome, respectively, more than half of participants were not smoker
196(85.6%), and 33(14.4%) were smoker, majority of participants were 96(41.9%) were
overweight, 81(35.4%), 51(22.3%) and 1(0.4%) were obese, normal weight and

underweight, respectively. Patient demographic characteristics are listed in Table 1.

According to the clinical characteristics of the study participants, more than half of the
participants (124, 54.1%) had no diseases. Hypertension was the most common chronic
disease seen among the participants (29, 12.7%), followed by diabetes mellitus (20,
8.7%). The most common two or more chronic diseases were diabetes mellitus and
hypertension (19, 8.3%), followed by diabetes mellitus, dyslipidemia and hypertension
(14, 6.1%). Chronic diseases among participants of the study are shown in Figure F1 in
appendix F.

Data about the type of breast cancer were missing for 103 (45%) of the participants, and
the majority of participants with available data had invasive ductal carcinoma (IDC)
(105, 45.9%). Additionally, the study missed more than 50% of the data regarding the
stage of breast cancer among the participants. According to the available data, the
majority of participants had stage 4 disease (metastatic breast cancer). Types and stages

of breast cancer among participants are shown in Table E1 in appendix E.
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Table 1

Patient Demographic Characteristics

Characteristic

N (229) Frequency (%)

Age category

<40
40-49
50-59
=>60
Residence

city
village
refugee’s campaign

Marital status

Single
Married
Divorced
Widowed

Education level

Uneducated
Elementary
Secondary
Diploma
Bachelor’s degree
Post graduate

Employment status

Private employee
Government employee
Housewife

Monthly income

Low (less than 500 JD)
Moderate (500 JD-1000 JD)
High (more than 1000 JD)

Smoking

non smoker
smoker

*BMI

Underweight (< 18.5)
Normal weight (18.5-24.9)
Overweight (25-29.9)
Obese (> 30)

23 (10)

61 (26.6)
78 (34.1)
67 (29.3)

96 (41.9)
124 (54.1)
9(3.9)

27 (11.8)
178 (77.7)
3(1.3)

21 (9.2)

12 (5.2)
48 (21)
99 (43.2)
25 (10.9)
44 (19.2)
1(0.4)

15 (6.6)
11 (4.8)
203 (88.6)

88 (38.4)
118 (51.5)
23 (10)

196 (85.6)
33 (14.4)

1(0.4)

51 (22.3)
96 (41.9)
81 (35.4)

*BMI - Body mass index
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Regarding breast cancer treatment type, 81 (35.4%) were treated with one or more
chemotherapy agents, 110 (48%) were treated with hormonal therapy, 22 (9.6%) were
treated with targeted therapy, the rest of the participants were treated with combination
agents, 9 (3.9%) were treated with hormonal therapy plus targeted therapy, and 7 (3.1%)

were treated with chemotherapy plus targeted therapy, as shown in Figure 1.

Cyclophosphamide plus doxorubicin (AC) 51 (62.9%) and AC followed by Taxol,
either paclitaxel 20 (24.7%) or docetaxel 2 (2.5%), were the most commonly used
chemotherapies; 2 (2.5%) used carboplatin plus gemcitabine, and 6 (7.4%) used

gemcitabine only, as shown in Figure 2.

Letrozole was the most commonly used hormonal therapy among patients (55, 50%),
followed by selective estrogen receptor modulator (SERM) tamoxifen (24, 21.8%),

anastrozole (14, 12.7%), and exemestane (17, 15.5%), as shown in Figure 3.

Trastuzumab 20 (90.9%) was the most common targeted therapy used, and 2 (9.1%)
patients used a combination of trastuzumab and dertuzumab, as shown in figure 4.
Trastuzumab and dertuzumab are a new and expensive drugs, according to that it is

preserved for a certain cases that seriously need their addition.

Regarding targeted therapy plus hormonal therapy, 7 (3.1%) used trastuzumab plus
tamoxifen, and 2 (0.9%) used trastuzumab plus Als. Regarding targeted therapy plus
chemotherapy, trastuzumab in combination with paclitaxel was used in 7 (3.1%)

patients, as shown in Figure 5.
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Figure 1

Treatment methods
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Figure 3

Types of hormonal therapy among participants
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Figure 4

Types of targeted therapy among participants
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Figure 5

Combination agents among participants
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3.2 Symptom severity and symptom interference among Palestinian women

The reliability of the symptom severity and symptom interference scales was assessed,
in which Cronbach's alpha was 0.919 and 0.992 for the symptom severity scale and for

the symptom interference scale, respectively.

The most frequent symptoms were fatigue (X =7.275), dry mouth (X =6.6) and sleep
disturbances (X =5.45), followed by distress (X =4.85) and sadness (X =4.7125) in
women receiving chemotherapy. According to the MDASI interference scale, the

highest mean scores of symptom interference items were mood (X =6.1875) and work

(% =5.6125). (Table 2)




Table 2

Reported symptom severity and symptom interference scores for Palestinian women receiving

chemotherapy
Symptom score

*MDASI Severity Scale Mean(x) S.D

Fatigue 7.275 3.15416
Dry mouth 6.6 3.83719
Sleep disturbance 5.45 3.69707
Distress 4.85 3.82232
Sadness 4.7125 3.74569
Pain 4.5375 4.23351
Nausea 4.55 4.05313
Loss of appetite 4.5 3.98415
Drowsiness 3.8375 3.54159
Numbness 3.075 3.45962
Difficulty remembering 2.6125 3.54891
VVomiting 1.7625 3.2423
Shortness of breath 1.2625 2.62772
*MDASI Interference Scale

Mood 6.1875 3.65989
Work (including housework) 5.6125 3.92168
General activity 5.4875 3.66990
Walking 4.15 3.95257
Enjoyment of life 3.0375 3.15604
Relations with others 2.5125 3.34132

*MDASI — M.D. Anderson Symptom Inventory.

Note. Higher mean scores indicate greater symptom severity and interference.

For women who were receiving hormonal therapy and targeted therapy, fatigue, pain
and dry mouth were the most frequent symptoms, followed by sleep disturbances and
numbness, and the highest mean scores of the symptom interference items were general
activity (X =1.3364) and mood (X =1.2818) for hormonal therapy and general activity
(X =2.619) and walking (X =2.4762) for targeted therapy (Table 3 and Table 4).
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Table 3

Reported symptom severity and symptom interference scores for Palestinian women receiving
hormonal therapy

Symptom score

MDASI Severity Scale Mean(X) S.D
Fatigue 2.1636 3.3167
Pain 1.9636 2.95199
Dry mouth 1.2909 2.80021
Sleep disturbance 1.2636 2.87564
Numbness 1.0000 2.38112
Sadness 0.9636 2.46416
Distress 0.9273 2.34505
Difficulty remembering 0.8909 2.38245
Drowsiness 0.88182 2.2857
Loss of appetite 0.7636 2.27442
Nausea 0.6636 2.06445
Shortness of breath 0.5091 1.57821
Vomiting 0.3091 1.64649

MDASI Interference Scale

General activity 1.3364 2.72022
Mood 1.2818 2.80606
Work (including housework) 1.2273 2.62891
Walking 1.0091 2.50685
Enjoyment of life 0.5364 1.54253
Relations with others 0.4818 1.62397

*MDASI — M.D. Anderson Symptom Inventory

Note. Higher mean scores indicate greater symptom severity and interference.

The most frequent symptom severities associated with hormonal plus targeted therapy
were sleep disturbances (X =5.7), fatigue(X =5. 5) and pain(x =5.0), as shown in Table 5,
whereas the most frequent symptoms with chemotherapy plus targeted therapy were
fatigue (X =6.375), dry mouth (X =6.625) and sleep disturbances (X =5.625), as shown in
Table 7. The highest mean scores of symptom interference items for hormonal plus
targeted therapy were mood (X =5.4) and walking (X =4.2) (Table 5), whereas the
highest mean scores of symptom interference items for chemotherapy plus targeted

therapy were general activity (X =6.375) and mood (X =5.75) (Table 6).
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Table 4

Reported symptom severity and symptom interference scores for Palestinian women receiving

targeted therapy
Symptom score

*MDASI Severity Scale Mean(X) S.D
Fatigue 3.1429 3.87667
Pain 2.8571 3.87667
Dry mouth 2.8095 4.26168
Sleep disturbance 2.4762 3.7097
Numbness 1.9048 3.03158
Distress 1.8571 3.51121
Nausea 1.7619 3.34522
Sadness 1.7143 3.30368
Difficulty remembering 1.5714 2.74903
Drowsiness 15714 2.99285
Shortness of breath 1.3333 2.81662
Loss of appetite 0.6667 2.19848
Vomiting 0.4762 1.40068
*MDASI Interference Scale
General activity 32%22 ggggﬁ
walkmg . 2.4286 3.51527

ork (including housework) 53333 371932
Mood ' '
Enjoyment of life 1;23?8 gg%ig

Relations with others

*MDASI — M.D. Anderson Symptom Inventory
Note. Higher mean scores indicate greater symptom severity and interference.
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Table 5

Reported symptom severity and symptom interference scores for Palestinian women receiving

hormonal therapy plus targeted therapy

Symptom score

*MDASI Severity Scale Mean(x) SD
Sleep disturbance 5.7 3.83116
Fatigue 5.5 3.97911
Pain 5.0 3.23179
Distress 4.1 453260
Numbness 4 3.49603
Difficulty remembering 3.4 411501
Sadness 3.2 4.02216
Dry mouth 3.0 3.52767
Nausea 2.5 414327
Loss of appetite 2.0 3.29983
Shortness of breath 1.7 2.75076
Vomiting 1.7 3.653
Drowsiness 1.0 1.49071
*MDASI Interference Scale
\'>"V°|°kd 5.4 4.32563
alking 4.2 3.58391
Work (including housework) 41 3.755
General activity 4' 3' 49603
Enjoyment of life 31 3'69534
Relations with others 27 3.653

*MDASI — M.D. Anderson Symptom Inventory
Note. Higher mean scores indicate greater symptom severity and interference.

The relation between the severity scale and interference scale was strong and significant
for chemotherapy (r = 0.685, p < 0.05), hormonal therapy (r = 0.827, P < 0.05), targeted
therapy (r = 0.922, P < 0.05) and hormonal plus targeted therapy (r = 0.699, P < 0.05).

Among the 13 symptom severity items, sadness and distress (r = 0.752, P < 0.05)
followed by pain and fatigue (r = 0.605,P < 0.05) were the strongest bivariate
relationships among individual symptoms receiving chemotherapy. Bivariate
correlations between symptom severity and total symptom interference score for

Palestinian women receiving chemotherapy are shown in Table 7.
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Table 6

Reported symptom severity scores for Palestinian women receiving chemotherapy plus targeted

therapy
Symptom score

*MDASI Severity Scale Mean(x) S.D
Fatigue 6.375 3.06769
Dry mouth 6.625 4.20671
Sleep disturbance 5.625 3.88909
Sadness 4.875 2.79987
Distress 4.875 2.90012
Pain 4.625 3.5431
Drowsiness 3.875 3.4821
Loss of appetite 3.375 3.15945
Shortness of breath 3.125 3.4821
Difficulty remembering 2.75 3.24037
Numbness 1.625 2.72226
Nausea 1.375 2.66927
Vomiting 0.5 1.41421
*MDASI Interference Scale

General activity 6.375 2.50357
Mood 5.75 3.28416
Work (including housework) 5.375 3.37797
Relations with others 4.375 35431
Walking 4.125 2.47487
Enjoyment of life 3.375 2.66927

*MDASI — M.D. Anderson Symptom Inventory
Note. Higher mean scores indicate greater symptom severity and interference.

Table 7

Bivariate correlations between symptom severity and total symptom interference score for

Palestinian women receiving chemotherapy

Variable Pearson (r) P value
Sadness 0.675 0.000
Distress 0.584 0.000
Fatigue 0.524 0.000
Dry mouth 0.446 0.000
Sleep disturbance 0.443 0.000
Pain 0.386 0.000
Difficulty remembering 0.349 0.002
Nausea 0.333 0.003
Drowsiness 0.322 0.004
Shortness of breath 0.275 0.014
Numbness 0.246 0.028
Loss of appetite 0.239 0.033
Vomiting 0.045 0.691

P value < 0.05; the correlation is significant, Pearson correlation coefficient (r); between 0 and 1 indicate

positive correlation, 0 indicate no correlation, between 0 and -1 indicate negative correlation.
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In the context of individuals undergoing hormonal therapy, modest bivariate correlation
were observed between pain and fatigue (r = 0.863, p < 0.05), as well as difficult
remembering and drowsing (r = 0.8000, p < 0.05). These findings signify the
pronounced associations between these specific symptoms. The comprehensive details
of bivariate correlations, specifically examining the relationships between symptom
severity and the overall symptom interference score, are presented in Table 8 for

Palestinian women undergoing hormonal therapy.

Similarly, within the cohort receiving targeted therapy, noteworthy bivariate correlation
were identified, with pain and fatigue (r = 0.963, p < 0.05) and pain and sleep
disturbances (r = 0.871, p < 0.05) emerging as the most prominent associations among
individual symptoms. The corresponding bivariate correlations between symptom
severity and the total symptom interference score for Palestinian women undergoing

targeted treatment are provided in Table 9 for further elucidation.

Table 8

Bivariate correlations between symptom severity and total symptom interference score for

Palestinian women receiving hormonal therapy

Variable Pearson (r) P value
Sadness 0.802 0.000
Fatigue 0.736 0.000
Distress 0.675 0.000
Difficulty remembering 0.625 0.000
Sleep disturbance 0.622 0.000
Dry mouth 0.614 0.000
Pain 0.612 0.000
Loss of appetite 0.604 0.000
Shortness of breath 0.594 0.000
Drowsiness 0.593 0.000
Nausea 0.479 0.000
Numbness 0.470 0.000
Vomiting 0.400 0.000

P value < 0.05; the correlation is significant, Pearson correlation coefficient (r); between 0 and 1 indicate

positive correlation, 0 indicate no correlation, between 0 and -1 indicate negative correlation.
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Table 9

Bivariate correlations between symptom severity and total symptom interference score for
Palestinian women receiving targeted therapy

Variable Pearson (r) P value
Pain 0.926 0.000
Nausea 0.897 0.000
Fatigue 0.892 0.000
Shortness of breath 0.866 0.000
Drowsiness 0.826 0.000
Distress 0.803 0.000
Sleep disturbance 0.796 0.000
Numbness 0.772 0.000
Dry mouth 0.749 0.000
Sadness 0.725 0.000
Vomiting 0.685 0.001
Difficulty remembering 0.612 0.003
Loss of appetite 0.548 0.01

P value < 0.05; the correlation is significant, Pearson correlation coefficient (r); between 0 and 1 indicate

positive correlation, 0 indicate no correlation, between 0 and -1 indicate negative correlation.

Numbness and distress (r = 0.926, p < 0. 05) followed by pain and fatigue (r = 0.838,
p < 0.05) were the strongest bivariate relationships among individual symptoms
receiving hormonal plus targeted therapy. Bivariate correlations between symptom
severity and total symptom interference score for Palestinian women receiving

hormonal plus targeted therapy are shown in Table 10.
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Table 10

Bivariate correlations between symptom severity and total symptom interference score for
Palestinian women receiving targeted therapy plus hormonal therapy

Variable Pearson (r) P value
Fatigue 0.755 0.012
Shortness of breath 0.730 0.017
Pain 0.683 0.029
Sadness 0.630 0.051
Sleep disturbance 0.612 0.06
Distress 0.592 0.071
Numbness 0.539 0.108
Nausea 0.538 0.109
Vomiting 0.464 0.177
Loss of appetite 0.213 0.554
Difficulty remembering 0.202 0.576
Dry mouth 0.107 0.768
Drowsiness -0.250 0.487

P value < 0.05; the correlation is significant, Pearson correlation coefficient (r); between 0 and 1 indicate
positive correlation, 0 indicate no correlation, between 0 and -1 indicate negative correlation.

A strong negative bivariate correlation (r = -0.923, p < 0. 05) was observed between dry
mouth and shortness of breath, and a strong positive (r = 0.874, p < 0. 05) correlation
was observed between dry mouth and distress among individual symptoms receiving
chemotherapy plus targeted therapy.

The strongest relationships were seen between the total mean score of the interference
scale and sadness (r = 0.675, p < 0. 05), distress (r = 0.584, p < 0.05) and fatigue
(r = 0.524, p < 0.05) for chemotherapy (Table 7); sadness (r = 0.802, p < 0.05), fatigue
(r =0.736, p < 0.05) and distress (r = 0.675, p < 0.05) for hormonal therapy (Table 8);
pain (r = 0.926, p < 0. 05), nausea (r = 0.897, p < 0. 05) and fatigue (r = 0.892, p < 0.
05) for targeted therapy (Table 9); and fatigue (r = 0.755, p < 0.05), shortness of breath
(r=0.730, p < 0. 05), and pain (r = 0.683, p < 0. 05) for targeted plus hormonal therapy
(Table 10).

No significant relation was found between the total mean score of the symptom severity
scale and the total mean score of the symptom interference scale for chemotherapy plus
targeted therapy (r=0.398, p=0.329).
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In general, a strong bivariate correlation was observed between the total mean score of
symptom interference and sadness (r=0.792, P< 0. 05), followed by fatigue (r=0.774,
P< 0. 05), and distress (r=0.743< P< 0. 05). Sadness had a strong bivariate correlation
with mood (r=0.812) and enjoyment of life (r=0.690, P< 0. 05), and fatigue had a strong
bivariate correlation with general activity (r=0.791, P< 0.05) and work (r=0.761, P< 0.
05), and distress had a strong bivariate correlation with mood(r=0.805, P< 0.05) and
general activity (r=0.653, P< 0.05).

The strongest relation was seen between the total mean score of symptom interference
and sadness, fatigue and distress among symptom severity items. These items had the
highest bivariate correlation coefficient among women receiving chemotherapy and
hormonal therapy, in which more than half of women (191, 83.4%)were treated with
either chemotherapy (81, 35.4%) or hormonal therapy (110, 48%) in the study.

3.3 Symptom severity relation to sociodemographic and clinical characteristics

As shown in Table E2 in appendix E, there were significant differences between study
participants in relation to patient age, smoking status and treatment methods (p
value<0.05).

Women aged 60 and older, nonsmoker women, had a lower symptom severity score.
Related to the treatment methods, a higher score on the MDASI scale indicated higher
symptom severity. Patients who received chemotherapy, chemotherapy plus targeted
therapy, and hormonal plus targeted therapy had the highest symptom severity scores

compared with those who received targeted therapy or hormonal therapy. (Table E2)

The number of women who received chemotherapy plus targeted therapy (n = 7) and
hormonal therapy plus targeted therapy (n = 9) was small, so the results need to be

treated with caution.

Other sociodemographic and clinical characteristics, such as BMI, education level,
residency, marital status, employment status, monthly income, and presence of
comorbid disease, were not significantly associated with the total mean score of

symptom severity (P < 0.05).
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3.4 Quality of life, EQ-5D-5 L index score and EQ-VAS score

Quality of life was evaluated using the EQ-5D-5L scale, and internal consistency was

satisfactory, with a Cronbach’s alpha of 0.827 for the EQ-5D-5L scale.

According to the mobility dimension question in the EQ-5D-5L questionnaire, more
than half of the patients (149, 65.1%) had no problems walking, while the remaining 56
(24.5%), 12 (5.2%) and 10 (4.4%) had slight, moderate and severe problems walking,

respectively. Only two patients were unable to walk (Figure 6).

Figure 6

Patient mobility
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According to the self-care dimension question in the EQ-5D-5L questionnaire, 210
(91.7%) had no problems washing or dressing themselves, the remaining 11 (4.8%), 5
(2.2%) and 3 (1.3%) had mild, moderate, and severe problems in washing or dressing,

respectively, and none of the participants had problems in washing or dressing

themselves (Figure 7).
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Figure 7
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According to the usual activities dimension question in the EQ-5D-5L questionnaire,

more than half of the patients (171, 74.7%) had no problems doing their usual activities,
30 (13.1%) patients had mild problems doing their usual activities, 10 (4.4%) and 11
(4.8%) patients had moderate and severe problems, respectively, in performing their

usual activities, and only 7 (3.1%) were unable to perform their usual activities

(Figure 8).
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Figure 8
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According to the pain/discomfort dimension question in the EQ-5D-5L questionnaire,
most patients (141, 61.6%) had no pain or discomfort, 56 (24.5%) patients had mild
pain or discomfort, 18 (7.9%) and 7 (3.1%) patients had moderate and severe pain or
discomfort, respectively, and 7 (3.1%) patients had extreme pain or discomfort
(Figure 9).
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Figure 9
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According to the anxiety/depression dimension question in the EQ-5D-5 L scale, the
majority of patients (133, 58.1%) were not anxious or depressed, while 58 (25.3%), 26
(11.4%) and 8 (3.5%) of the patients were slightly, moderately and severely anxious or
depressed, respectively, and only 4 (1.7%) patients were extremely anxious or

depressed. (Figure 10)

The median EQ-5D-5L index score was 0.8760 (IQR: 0.7900 — 1.000), and the median
EQ-VAS score was 70 (IQR: 60.00 — 85.00). The study showed that the EQ-5D-5L
index score had a strong significant correlation with the EQ-VAS score (r = 0.568, P
value < 0.05), and the EQ-5D-5L index score had a significant negative correlation with
the total mean score of symptom severity (r = -0.664, P value < 0.05). Additionally, the
study showed that the EQ-5D-5L index score had a significant negative correlation with

the symptom interference total mean score (r = -0.651, P value < 0.05).
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Figure 10

Anxiety/Depression
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The study found that there were no significant differences between sociodemographic or
clinical characteristics regarding the EQ-5D-5L index score except for treatment
methods and emolument status (P<0.05), in which private employee and hormonal
treatment were both associated with the highest EQ-5D-5L index score. Additionally,
there were no significant differences between sociodemographic or clinical
characteristics regarding the EQ-VAS score except for smoking, comorbid disease and
treatment method (P> 0.05), in which women who were nonsmokers, without comorbid
disease, and who received hormonal or biological therapy had higher EQ-VAS scores.
(Table E3 and Table E4) in appendix E.
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The EQ-5D-5L index score showed a significant negative bivariate correlation with the
symptom severity score for hormonal therapy (r = -0.375, P value < 0.05) and targeted
therapy (r = -0.774, P value < 0.05). The correlation was not significant for
chemotherapy (r = -0.103, P value =0.365), hormonal therapy plus targeted therapy (r =
0.103, P value =0.792), or chemotherapy plus targeted therapy (r = 0.335, P value =
0.462).
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Chapter Four

Discussion

4.1 Discussion

The study was conducted among Palestinian women with a confirmed diagnosis of
breast cancer at Palestine, West Bank, Nablus, to evaluate the relationship between the

severity of symptoms, symptoms interference, quality of life and type of treatment.

The MDASI questionnaire was used, and the questionnaire showed advantages for
clinical use and was assessed and used by many studies [112]. The MDASI consists of
two subscales, a symptom severity scale and a symptom interference scale, to evaluate

the severity and interference of symptoms among women with breast cancer.

The study results show that fatigue was the most frequent and severe symptom for all
regimens of breast cancer therapy except for hormonal therapy plus targeted therapy, in
which sleep disturbances were the most prevalent symptom followed by fatigue. This
result corresponds with other studies assessing symptom severity and symptom
interference among women with breast cancer [66, 68, 74, 113].

Sleep disturbances were reported by Berger et al. as the most common symptom among
breast cancer survivors who completed treatments [72]. Berger et al.’s study
corresponded with a study performed in Taiwan in which sleep disturbances had a
significantly higher level of severity than other symptoms, in which the Taiwan study
showed that there were no differences between healthy individuals and breast cancer
survivors in symptom severity and symptom interference except for sleep disturbances;
breast cancer survivors had a higher rate of adaptation and tolerance than breast cancer

patients who were still receiving breast cancer treatments [73].

Baron et al. found that fatigue persists after completion of treatment and interferes with
patients’ life domains [114]. Additionally, Bower et al. found that fatigue was also
significantly associated with higher levels of other symptoms, such as sleep

disturbances, pain and depression [115].

A significant relationship between symptom severity and their interference with

patients’ daily life activities was assessed and identified, particularly for chemotherapy
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regimens. This study found that the strongest relationship was seen between the total
mean score of the symptom inference scale and sadness (r=0.792, P < 0.05), fatigue
(r=0.774, P < 0.05) and distress (r=0.743, P < 0.05) among breast cancer women who
received chemotherapy regimen. This finding is corresponded with another study using
the same data collection instrument, the MDASI scale, published in 2010 and performed
on women with breast cancer treated only with chemotherapy [66], in which the
strongest relationships were observed between symptom interference and fatigue (r =
0.76, p < 0.05), followed by distress (r = 0.59, p < 0.05) and sadness (r = 0.54, p <
0.05), that is agreed with this study results, because distress and sadness were the
symptoms with the strongest bivariate correlation (r=0.752, P< 0.05) among individuals

who received chemotherapy regimen only.

Chemotherapy was evaluated in several studies in terms of symptom severity and the
extent of their interference with the patient’s life activities among cancer patients.
Limited data are available about women who are receiving or had received hormonal,
immunotherapy, targeted therapy, or combination treatments compared with studies
performed on chemotherapy alone using MDASI scales because the MDASI scale is a
specific symptom measurement tool for chemotherapy and is not specific for other
therapies [77].

The available data show that women on hormonal therapy experience a low mean score
of symptom severity and symptom interference, which corresponds with our results.
Women with previous hormonal therapy also show a lower score of symptom severity
than women who never received hormonal therapy [78]. Additionally, hormone-positive
breast cancer is more prevalent than hormone-negative breast cancer and is associated

with better prognosis and survival [79].

According to the MDASI scale, trastuzumab symptom severity overall mean scores
were mild, in which fatigue, sleep disturbances, and numbness were the most severe
symptoms reported, with a mild overall mean score for the symptom interference scale
[81].

Targeted therapy and hormonal therapy are tolerated therapies and show a lower side
effect profile and better quality of life than chemotherapy, which is associated with

aggressive side effects and a higher rate of side effects [82, 83].
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In this study, age and smoking status were sociodemographic factors that were
significantly associated with the symptom severity score. According to clinical
characteristics, treatment method was significantly associated with symptom severity
score, in which chemotherapy was the most common treatment method associated with

the symptom severity score.

Ina study conducted among women with breast cancer who were receiving hormonal
therapy, age was not significantly associated with the overall mean score of the
symptom severity scale, education was significantly associated with the overall mean
score of symptom severity, and more highly educated women complained of less severe
symptoms [69]. In another study conducted among women with breast cancer receiving
chemotherapy, age was not significantly associated with the MDASI severity scale total

mean score [66].

Many studies have been conducted to assess the implications of breast cancer and
treatments between younger and older women. A negative impact was seen on younger
women compared with older women because younger women experience more
interference with daily life activities and fear of death, with little life experience
adapting to new situations [116, 117]. Additionally, Nyrop et al. found that both older
and younger women perceived symptom interference with activities of daily living to be

less concerning than symptom severity [75].

The study also used the EQ-5D-5 L measurement scale to evaluate the quality of life of
women with breast cancer, which consists of two parts: the EQ-5D-5 L descriptive
system and the EQ visual analog scale (EQ-VAS).

The EQ-5D-5 L measurement scale has been used in different studies to evaluate breast
cancer patients’ quality of life in different countries [84, 86, 89, 118]. The EQ-5D-5 L
measurement scale is an important and promising tool for evaluating quality of life

among cancer patients [85].

The results of the current study show that among sociodemographic and clinical
characteristics, employment status and treatment method were significantly associated
with the EQ-5D-5 L index score. Employment status was significantly associated in

other studies (P <0.05) [119, 120], and among the clinical characteristics, comorbid
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disease significantly adversely affected the EQ-5D-5 L index score (r = -0.145, P value
< 0.05) [89, 121].

Marital status was not significantly associated with quality of life domains. This finding
is the same as that of a study conducted among Lebanese patients [122]. Also same
result among participants of a study performed at University Kebangsaan Malaysia
Medical Centre (UKMMC) [89], and corresponded with a study performed among the
Vietnamese general population [123]. This findings was same because it was impressed
to see single, divorced and widowed women obtain support, help and encouragement

from their close family members or friends.

In this study, the median EQ-5D-5 L index score among women with breast cancer was
0.8320 (IQR: 0.7770-1.000). Compared to the study in India using the same instrument,
the median was 0.8703 at the time of baseline, 0.8745 after completion of the treatment,
and 0.8902 at the time of follow-up [86]. In our results, the median EQ-5D-5 L index

score seemed to be lower because the patient was still receiving treatment.

The median EQ-5D-5 L index score in the Malaysian study was 0.78(IQR: 0.65-1.000),
and the median EQ-VAS score was 80 (IQR: 70-90). The median was lower than that in
our study because the Malaysian study also included women who had received
radiotherapy and underwent surgery [89].

According to our study, the anxiety/depression domain was the most affected domain,
followed by the pain/discomfort domain, which is the same finding as an Indian study,
in which anxiety/depression followed by pain/discomfort was the most affected domain
[86], compared with a study conducted in Malaysia, in which the pain/discomfort
domain was the most affected domain among Malaysian participants [89], and the
results of a Canadian study showing that pain/discomfort followed by

anxiety/depression was the most affected domain [87].

Pain/discomfort was reported by women with advanced-stage breast cancer, in which
pain adversely affected the patients’ anxiety/discomfort domain as expected, and

younger women were more anxious regarding disease status and treatment methods.
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4.2 Clinical Future Implications of the Study

The performed study examining the correlation between symptom severity, symptom
interference, quality of life, and treatment modality among Palestinian women
diagnosed with breast cancer has significant future therapeutic implications. Significant
insights are provided by the study's findings regarding the experiences of individuals
diagnosed with breast cancer and the impacts of various treatment approaches on their
symptoms and overall quality of life. The aforementioned implications have the
potential to have a substantial impact on numerous facets of the medical field, including

clinical practice, patient care, and future breast cancer research endeavors.

1. The study shows a significant variation in the severity of symptoms among patients
and different impacts of various treatment methods on patients' daily life activities.
Healthcare care professionals can utilize those findings to prepare treatment
methods based on patients' personal preferences and achieve a higher efficacy with
fewer side effects.In this way, the patients will be part of treatment method decision
making, resulting in more adherences and more satisfaction with the treatment
results, ultimately producing a better overall outcome.

2. Patients' participation in treatment methods decision-making was emphasized by the
study, in which study results can be utilized by healthcare providers to discuss with
patients and explain potential side effects, and how to manage bothersome
symptoms, finally how those symptoms could affect their daily life activities.
Patients with higher knowledge regarding their medical condition and treatment
protocols showed greater levels of satisfaction regarding treatment methods and
their outcomes.

3. Examination of the relationship between symptom severity and symptom
interference is very important to ward patients in cantered care, in which health care
providers must be in close contact with patients and do not underestimate their
concerns and complaints. As a result, any side effects or complaints requiring
supportive care should be addressed. Health care providers take responsibility for
the ward enhancement of patient quality of care by placing a high priority on patient
welfare and employing a holistic approach to managing their symptoms.

4. Patients’ expectations regarding symptom severity and symptom interference related
to treatment methods can be clearly clarified by health care providers, in which

different treatment methods are associated with varying levels of symptom severity
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and symptom interference, which must be discussed and clarified before starting
treatment, thus allowing health care providers to manage patients’ expectations and
provide accurate information regarding possible adverse effects, resulting in better
adherence and satisfaction regarding treatment and treatment outcomes.

. After discussing with the patient about the side effects that may occur, the study
emphasizes the importance of following up and monitoring the side effects and the
effectiveness of the treatment method. Regular follow-up meetings and continuous
communication with patients can aid healthcare professionals in identifying and
managing new symptoms, as appropriate adjustments to the treatment can be made
through continuous follow-up.

The need for additional research was strongly emphasized by the study to reject or
accept the results of recent studies. A variety of treatment methods still need further
research to analyze the effectiveness and side effects that may affect individual life,
and treatments that are designed to reduce patient side effects and complaints need
further investigation. This research has the potential to enhance our understanding
of the patient's perspective and provide valuable insights for the development of
novel therapeutics.

The current study mainly focused on the impact of breast cancer on Palestinian
women, even though its repercussions affect breast cancer patients worldwide. In
terms of the severity of symptoms, their impact on daily functioning, and the overall
quality of life, the study's findings highlight the difficulties commonly encountered
by breast cancer patients. Consequently, healthcare practitioners and researchers in a
variety of geographic regions can use the findings of this study to enhance patient

care and advance their own research endeavors.

4.3 Strengths and limitations

4.3.1 Strengths

Based on our information, this study was the first to explore the relationship between

symptom severity and symptom interference among women receiving different types of

treatment (chemotherapy, hormonal therapy, and targeted) using MDASI scales and one

of the first studies using EQ-5D-5 L and EQ-VAS scales to assess quality of life among

breast cancer patients.
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4.3.2 Limitations

1. The study is a cross-sectional study that did not identify changes in symptom

severity over time.

2. Another limitation of this study pertains to its location in Nablus city, which is just
one part of the broader Palestinian West Bank. Consequently, it is not possible to
extrapolate the findings to the entirety of Palestine.

3. The sampling method employed was convenience sampling, which implies that it
may be challenging to make broad generalizations based on the obtained results.
Limited data are available about the quality of life of patients receiving hormonal
therapy using the EQ-5D-5 L quality of life questionnaire.

4. Limited data are available among breast cancer patients who are receiving targeted
therapy or combination therapy regarding symptom severity, symptom interference

and quality of life.

4.4 Conclusions and Recommendations
4.4.1 Conclusions

Symptoms that appear during the administration of breast cancer treatments differ in
severity and influence on patients’ daily life activities. The most common type of
treatment associated with severe symptoms and affecting patients’ daily life activities is
chemotherapy, which has no significant influence on patients’ quality of life. Hormonal
therapy and targeted therapy are associated with fewer side effects and have the least
influence on patients’ daily life activities. Hormonal therapy and targeted therapy have
been shown to enhance patients’ quality of life.

Fatigue was the most severe symptom associated with the breast cancer treatment

method, followed by sleep disturbances.

Quality of life was not affected during chemotherapy treatment, and it was enhanced

during hormonal therapy and targeted therapy.
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4.4.2 Recommendations

According to the study results

1. We advise health care providers to not underestimate concerns and complaints from
patients regarding treatment methods. Different treatment methods result in different
side effect profiles that adversely affect patients’ daily life activities, and as a
consequence, patients are less satisfied with the treatment and disease outcome.

2. We advise health care providers to be in close contact with patients and to
incorporate patients in decision making about their treatment method and schedule,
thus resulting in better satisfaction and compliance from patients with their
treatment method.

3. We advise health care providers to evaluate the efficacy and side effects of received
treatment individually.

4. More research is needed to support our findings regarding symptom severity,
symptom interference, and quality of life among women with breast cancer

receiving different types of treatment.
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List of Abbreviations

Abbreviation

Meaning

AJCC
ADCs
Als

BPA
BMD
BRCAl
BRCA2
BCPT
CDKs
AC
DMMR
DEXA
ER
EORTC-QLQ-
C30
EQ-5D-5L
FGFs
FACT-ES
HER?2
LHRH
mTOR
MDASI
MSI
MSVS
OCPs
PROs
PI3K-AKT
PTEN
PI3K
PDGF
PARP

American Joint Committee on Cancer

Antibody—drug conjugates

Aromatase inhibitors

Bisphenol A

Bone mineral density

Breast Cancer gene 1

Breast Cancer gene 2

Breast Cancer Prevention Trail

Cyclin-dependent kinases

Cyclophosphamide plus Doxorubicin

DNA mismatch repair pathway

Dual-energy X-ray absorptiometry

Estrogen receptor

European Organization for the Research and Treatment of Cancer
Quality of Life Questionnaire

European quality of life 5 Dimension 5 Level Questionnaire
Fibroblast growth factors

Functional Assessment of Cancer Therapy - Endocrine Symptoms
Human epidermal growth factor receptor 2

Luteinizing hormone-releasing hormone

Mammalian target of Rapamycin

MD Anderson Symptom Inventory

Microsatellite Instability

Moderate sever to very severe

Organochlorine pesticides

Patient-reported outcomes

Phoshoinositide3-kinases- protein kinase B

Phosphatase and tensin homolog

Phosphatidylinositol 3-kinase

Platelet-derived growth factor

Poly (ADP-ribose) polymerase
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PBDEs
PCBs
PR
PDL-1
PD-1
RTKs
SERD
SERMs
SPSS
SRC
TGFa
Trop-2
TIL
TP53
VAS
WHO

Polybrominateddiphenyl ethers
Polychlorinated biphenyls
Progesterone receptor

Programmed cell death ligand-1
Programmed death receptor 1
Receptor tyrosine kinases

Selective estrogen receptor degrader
Selective estrogen receptor modulators
Statistical Package for Social Sciences
Steroid receptors coactivators
Transforming growth factor alpha
Trophoblast cell-surface antigen 2
Tumor infiltrating lymphocyte

Tumor protein 53

Visual Analog Scale

World Health Organization
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Appendices

Appendix A

Data collection form

*Clinical and Demographics Form

Patient medical record

Age (year)

Place of residence

Weight
Height

Body mass index (BMI)

Marital status

Educational level

Employment status

Family monthly income

Smoking

Stage of breast cancer

65

O OO0 OO0 O0OO0OO0OO0OO0OO0OO0LOO0OO0OOoOO0O OO0OO0OO0 O O O O O O O

o O

O O O O O

Less than 40

40-49

50-59

> 60

City

Village

Palestinian refugee’s campaign

Underweight (< 18.5)
Normal weight (18.5-24.9)
Overweight (25-29.9)
Obese (> 30)

Single

Married

Divorced
Widowed
Elementary
Preparatory
Secondary
Diploma
Bachelor’s degree
Uneducated
Private employee
Government employee
Housewife

Low (less than 500 JD)
Moderate (500 JD-1000 JD)
High (more than 1000 JD)

Non-Smoker
Smoker

Stage 0
Stage 1
Stage 2
Stage 3
Stage 4



Type of breast cancer

diagnosis date

Treatment method

Types of chemotherapy regimen

Number of cycles completed
Type of Hormonal therapy
Type of Targeted therapy

Comorbid disease

Medications

O

O O O O OO0

O

O 0O 0O O0OO0OO0OO0OO0OO0OO0OO0o0OO0OO0oOOo

66

Invasive ductal carcinoma
Invasive lobular carcinoma
Ductal carcinoma in situ

Chemotherapy
Hormonal therapy
Anti HER2 (biological) therapy

AC (Doxorubicin, Cyclophosphamide)
TC (Docetaxel, Cyclophosphamide)
FAC(Fluorouracil, Doxorubicin and
Cyclophosphamide)

TAC(Docetaxel, Doxorubicin, and
Cyclophosphamide)

AC followed by Paclitaxel

Paclitaxel followed by FAC
CMF(Cyclophosphamide, Methotrexate,
Fluorouracil)

Dose-Dense AC followed by Paclitaxel
FEC(Fluorouracil, Epirubicin and
Cyclophosphamide)
CEF(Cyclophosphamide, Epirubicin and
Fluorouracil)

Diabetes

Hypertension
Dyslipidemia
Cardiovascular disease
Stroke

Asthma

COPD

Goat

Osteoporosis
Rheumatoid arthritis
Liver disease

Kidney disease

Ulcer and other Gl disease
Secondary cancer



(MDASI Arabic sample questionnaire)
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(MDASI English sample guestionnaire)

Date:

Institution:

Participant Initials: Hospital Chart #:

Participant Number:

M. D. Anderson Symptom Inventory - Breast (MDASI-Breast)
Part |. How severe are your symptoms?

People with cancer frequently have symptoms that are caused by their disease or by their treatment. We ask
you to rate how severe the following symptoms have been in the last 24 hours. Please select a number

from 0 (symptom has not been present) to 10 (the symptom was as bad as you can imagine it could be) for

3. Your nausea at its WORST? Q

each item. Not As Bad As You
Present Can Imagine
0 . i ) 9 110
T [ [] ] 1
1. Your pain at its WORST? O ; ; | |
2. Your fatigue (tiredness) at O : i i |
its WORST? ! ! !
1 ]
i i

4. Your disturbed sleep at its o
WORST?

5. Your feelings of being distressed
(upset) at its WORST? O i

6. Your shortness of breath at its !
WORST? O

7. Your problem with remembering Q i
things at its WORST? !

8. Your problem with lack of O !
appetite at its WORST? |

9. Your feeling drowsy (sleepy) O :
at its WORST? :

|
|
|
|
|
|
|
|
T
|
|
|
|
|
T
1
|
|
|
T
|
|
|
|
T
|
|
|
1
|
T
|
|
|
|
|
|
|
|
|
|
'
|
|

10.Your having a dry mouth at its O
WORST?

12.Your vomiting at its WORST?

i

i

. . |

11.Your feeling sad at its WORST? () :
i

i

13.Your numbness or tingling at
its WORST?

OO0l 0|0 |00 |O0|O|0O|O|0 |0

Q|0

olololololololololololololop
olololololololololo|olololof
ololololololololo|ololololof
ololololololololo]ololololof
ololololololololo|o|olololop
olololololololololololololok
olololololololololololololop
olololololololololo]ololo]o
ololololololololo]ololololo

|
14.Your hot flashes at its WORST? () !

. Page 1 of 2 Copyright 2000 The University of Texas M. D. Anderson Cancer Center E .
All rights reserved
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Date:

21.Your vaginal dryness at its
WORST?

Institution:
Participant Initials: - Hospital Chart #:
Participant Number:
prosont “Gan magine
: 0:152':35455563?58:9510
15‘v\;ogqugfr%astchangesatlts Oioi Oioioioioioioé Oi
16.;;8ngqrr;stipationatits OIO'OOIOOOOOIOO
17.V\;%1};g[rrgswellingatits OEOEOEOEOEOEOEOEOEOEO
" fnewom  010{010{0/0{0{0{0{0i0
PrsmemeaE 515101010 0/0/0.0 0.0
P sioays . 0101010000 10{0i0!0
its WORST? ; L E | : ; i !
0{0{0{0{0i0i0{0i0i0i0

Part Il. How have your symptoms interfered with your life?

Symptoms frequently interfere with how we feel and function. How much have your symptoms interfered with the following
items in the last 24 hours? Please select a number from 0 (symptoms have not interfered) to 10 (symptoms interfered

completely) for each item.
Did Not Interfered
Interfere Completely
i 10

22. General activity?

23. Mood?

24. Work (including work around
the house)?

25. Relations with other people?

26. Walking?

olo|olo|olof
olololo|olof
olo|olo]|olop
olojojololo)
ololo|o|olof
olololololof
olololololof
olololo]olof
olololololof
olojoloolo)
olo|ojo|olo

27. Enjoyment of life?

Signature:

. Page 2 of 2 Copyright 2000 The University of Texas M. D. Anderson Cancer Center
All rights reserved
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*EQ-5D-5 L questionnaire (Arabic version)
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The English version for the UK

Please select the ONE box that best describes your health TODAY.

MOBILITY
I have no problems in walking about

(.

I have slight problems in walking about
I have moderate problems in walking about
I have severe problems in walking about

ooo

I am unable to walk about

SELF-CARE

I have no problems washing or dressing myself

I have slight problems washing or dressing myself

| have moderate problems washing or dressing myself
| have severe problems washing or dressing myself

ocoooC

| am unable to wash or dress myself

USUAL ACTIVITIES (e.g., work, study, housework, family or leisure activities)
I have no problems doing my usual activities

Lo

| have slight problems doing my usual activities
I have moderate problems doing my usual activities
I have severe problems doing my usual activities

ooo

I am unable to do my usual activities

PAIN/DISCOMFORT

| have no pain or discomfort

| have slight pain or discomfort

I have moderate pain or discomfort
| have severe pain or discomfort

coooo

I have extreme pain or discomfort

ANXIETY/DEPRESSION

I am not anxious or depressed

I am slightly anxious or depressed

I am moderately anxious or depressed
| am severely anxious or depressed

ooooo

I am extremely anxious or depressed

© EuroQol Research Foundation. EQ-5D™ s a trade mark of the EuroQol Research Foundation. UK
(English) v2.1
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The best health

you can imagine
100

95
-We would like to know how good or bad your health is TODAY.

90
-You will see a scale numbered from 0 to 100.

-100 means the best health you can imagine. 85

0 means the worst health you can imagine.
80

- Please mark an X on the scale to indicate how your health is TODAY.
75
70

65

60

YOUR HEALTH TODAY = 55

50

45

40

35

30

25

20

15

10

The worst health

you can imagine

© EuroQol Research Foundation. EQ-5D™ s a trade mark of the EuroQol
Research Foundation. UK (English) v2.
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Appendix B

An-Najah National University Institutional Review Board (IRB) approval




Appendix C

Palestinian Ministry of Health approval
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Appendix D

An-Najah National University Hospital approval
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Table E1

Type and Stage of breast cancer

Appendix E

Tables of Study

Type of cancer N(229) frequency(%)
DCIS 7(3.1)
IDC 105 (45.9)
ILC 14 (6.1)
Missing data 103 (45)
Stage of cancer n(299) frequency(%)
Stage 1 10 (4.4)
Stage 2 21(9.2)
Stage 3 23 (10)
Stage 4 47 (20.5)
Missing data 128 (55.9)

Table E2

Scio-demographic and clinical characteristics relation to symptoms severity

Scio-demographic characteristics Median symptom severity score p value
(1st percentile-3rd percentile)

Age category 0.029°
<40 2.0000[0.3846 — 4.5385]
40-49 2.6923[0.4231 — 4.6538]
50-59 1.7692[0.0000 — 5.2692]
=>60 0.7692[0.0000 — 2.6154]

Residence 0.718°
City 1.3846 [0.0000 — 4.5385]
village 1.5769 [0.0000 — 4.7500]
refugee’s campaign 2.6154 [0.5000 — 5.9615]

Marital status 0.215°
Single 1.0769 [0.0000 — 4.8462]
Married 2.0000 [0.0769 — 4.7692]
Divorced 0.0000 [0.0000 — 3.2692]
Widowed 0.8462 [0.3846 — 1.0769]

Education level 0.126°
Uneducated 0.6154 [0.0000 — 1.4808]
Elementary 1.6538 [0.0000 — 4.8077]
Secondary 2.8462 [0.0769 — 5.0000]
Diploma 0.3846 [0.0000 — 3.7692]
Bachelor’s degree 1.6154 [0.4423 — 4.2692]

Employment status 0.176°

Private employee

0.3077 [0.0000 — 2.6923]
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Government employee

2.0000 [0.0000 — 5.8462]

Housewife 1.5385 [0.0000 — 4.6923]
monthly income 0.825°
Low (less than 500 JD) 1.1538 [0.0000 — 4.8846]
Moderate (500 JD—1000 JD) 1.6923 [0.0000 — 4.5385]
High (more than 1000 JD) 3.2308 [0.0000 — 5.3846]
Smoking 0.016°
non smoker 1.2692 [0.0000 — 4.4615]
smoker 2.9231 [0.8077 — 5.6154]
BMI 0.292°
Underweight (< 18.5) -
Normal weight (18.5-24.9) 0.0000 [0.0000 — 7.000]
Overweight (25-29.9) 1.5000 [0.0000 — 5.750]
Obese (> 30) 1.0000 [0.0000 — 7.000]
Stage of breast cancer 0.255°
Stage 1 0.1500 [0.000 — 4.2308]
Stage 2 0.4615 [0.000 — 2.3080]
Stage 3 1.3846 [0.000 — 4.3077]
Stage 4 1.3846 [0.000 — 4.9231]
Types of breast cancer 0.589°
DCIS 0.0000 [0.000 — 2.6923]
IDC 1.0000 [0.000 — 3.7308]
ILC 1.0000 [0.000 — 3.5769]
Comorbid diseases 0.47°
Yes 1.0769 [0.000 — 5.3077]
No 2.0000 [0.250 — 4.4423]
Treatment method 0.000°
Chemotherapy 4.5385 [2.9231 — 5.6154]
Hormonal therapy 0.3462 [0.0000 — 1.2500]
Targeted therapy 0.0769 [0.0000 — 4.0385]

Hormonal plus targeted therapy
Chemotherapy plus targeted therapy

2.6923 [1.3077 — 6.3077]
4.0385 [3.5000 — 4.9615]

®Calculated by using the Mann—Whitney U test
® Calculated by using the Kruskal-Wallis test
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Table E3

Scio-demographic characteristics and quality of life scores

Scio-demographic EQ-5D index Score P valve EQ-VAS P

characteristics Median (IQR) Median value
(IQR)

Age category 0.616" 0.350°

<40 1.0000[0.8260 — 1.0000] 80(60-90)

40-49 0.8760[0.7865 — 1.0000] 70(57-80)

50-59 0.8760[0.7785 — 1.0000] 70(58-85)

=>60 0.8800[0.7560 — 1.0000] 70(50-80)

Residence 0.320° 0.474°

City 0.8760 [0.7733 — 1.0000] 70(50-80)

village 0.8800 [0.8075 — 1.0000] 70(60-80)

refugee’s 0.8610 [0.5395 — 1.0000] 65(52-80)

campaign

Marital status 0.796" 0.986"

Single 0.8800 [0.7960 — 1.0000] 70(60-90)

Married 0.8765 [0.7900 — 1.0000] 70(60-85)

Divorced 1.0000 [0.1040 — 1.0000] 60(55-75)

Widowed 0.8800 [0.8100 — 1.0000] 75(60-80)

Education level 0.191° 0.193°

Uneducated 0.8780 [0.7950 — 1.0000] 70(50-84)

Elementary 0.8440 [0.7440 — 1.0000] 70(50-80)

Secondary 1.0000 [0.8115 — 1.0000] 80(65-87)

Diploma 0.8780 [0.8225 — 1.0000] 72(60-85)

Bachelor’s degree 0.8540 [0.8225 — 1.0000] 70(60-80)

Employment status 0.009° 0.322°

Private employee 1.0000 [0.8760 — 1.0000] 80(70-85)

Government 0.8200 [0.7560 — 1.0000] 70(50-90)

employee 0.8760 [0.7860 — 1.0000] 70(60-80)

Housewife

monthly income 0.709° 0.557°"

Low (less than 500 0.8780 [0.7915 — 1.0000] 70(50-85)

JD) 0.8760 [0.7900 — 1.0000] 70(60-80)

Moderate (500 80(60-85)

JD-1000 JD) 0.8610 [0.8090 — 1.0000]

High (more than

1000 JD)

Smoking 0.106° 0.015%

non smoker 0.8760 [0.8030 — 1.0000] 70(60-85)

smoker 0.8440 [0.7315 — 1.0000] 70(55-75)

BMI 0.279° 0.477°

Underweight (< - -

18.5) 0.8800 [0.8090 — 1.000] 75(60-85)

Normal weight 70(60-80)

(18.5-24.9) 0.8800 [0.8090 — 1.000] 70(50-85)

Overweight (25—
29.9)
Obese (> 30)

0.8440 [0.7560 — 1.000]

#Calculated by using the Mann—Whitney U test

® Calculated by using the Kruskal-Wallis test
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Table E4

clinical characteristics and quality of life

Scio-demographic EQ-5D index Score P value EQ-VAS P value
characteristics Median (IQR) Median
(IQR)

Stage of breast 0.328° 0.219°
cancer 0.9400 [0.8480 — 1.0000] 77(60-86)
Stage 1 0.8800 [0.8685 — 1.0000] 80(70-82)
Stage 2 0.8610 [0.8200 — 1.0000] 70(60-80)

Stage 3 0.8560 [0.7560 — 1.0000] 70(50-85)

Stage 4
Types of breast 0.487° 0.440°
cancer 1.0000 [0.8530 — 1.0000] 85(40-90)

DCIS 0.8800 [0.8200 — 1.0000] 70(60-85)

IDC 0.8760 [0.7788 — 1.0000] 70(56-75)

ILC

Comorbid diseases 0.188°% 0.038%
Yes 0.8540 [0.8560 — 1.0000] 70(55-80)

No 0.8760 [0.8090 — 1.0000] 75(60-85)
Treatment method 0.000° 0.006°
Chemotherapy 0.8200 [0.7425 - 0.8760] 70(50-80)

Hormonal therapy 1.0000 [0.8400 — 1.0000] 77(60-85)

Targeted therapy 0.9400 [0.7428 — 1.0000] 77(60-90)

Hormonal plus 0.8610 [0.7560 — 0.8800] 55(45-75)

targeted  therapy

Chemotherapy 0.8030 [0.7560 — 1.0000] 60(50-80)

plus targeted

therapy

#Calculated by using the Mann—Whitney U test
® Calculated by using the Kruskal-Wallis test
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Appendix F
Figures of Study

Figure F1

Chronic diseases among participants of the study
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