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Introduction

Cancer incidence has increased dramatically over the 
past 3 decades particularly from 1984 to 2017 [1]. From 
2007 to 2017, cancer is among top leading causes of death 
in Jordan [1]. In 2017, the Jordan Cancer Registry reported 
that Breast Cancer (BC) was highly prevalent among 
Jordanians of both genders [1] and the incidence was 
38.4% [1]. Even for non-Jordanian residents in the country, 
BC stood out as the primary cancer type, accounting for 
22.9% of cases [1]. Furthermore, data from 2017 showed 
that the death percentage from BC was the highest among 
Jordanians [1]. However, the survival rate among women 
with BC is also increased as a result of both early detection 
and intervention provided [2]. 

Survivors with BC suffer physical, psychological, 
and social complications due to either the treatment 
provided or the progress of the disease [3]. For example, 
treatment options provided for women with BC (e.g., 
chemotherapy) could lead to multiple complications 
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such as chemotherapy-induced peripheral neuropathy, 
joint pain, loss of postural balance, walking disorders, 
and falling [4–7]. Some other physical and psychological 
consequences also reported by women with BC include 
sexual dysfunctions, sleep disorders, falling, fear of 
falling, anxiety, depression, and decreased life satisfaction 
[3, 5, 8].

Fear of falling (FOF) is a potential complication in 
people with cancer and leads to undesirable consequences 
such as a reduction in both physical and mental 
performance which will subsequently negatively affect 
the quality of life [9–11].  As far as we know, only four 
studies investigated FOF in cancer populations [10–13]. 
These studies were conducted on older people with a 
variety of cancer types and showed that the FOF is highly 
prevalent in the cancer population (the mean FOF score 
ranges from 20.4 to 26.4) than in healthy individuals [10, 
11, 13]. The consequences of FOF among people with 
cancer were restrictions in physical activity, decreased 
independence to perform daily activities, and decreased 
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participation level [10]. 
Although increased prevalence (55% of people with 

cancer reported high FOF) [11] and the consequences 
of FOF among people with cancer, only one study 
investigated the factors associated with FOF [13]. This 
study was conducted in 2020 by Aburub, A.S., et al on 175 
older people with several types of cancer and found that 
FOF is associated with multiple factors such as cognitive 
level, poor physical performance as well as the number of 
falls [13]. This later study serves as a start for healthcare 
providers to understand the importance of assessing the 
presence of FOF and its associated factors in individuals 
with cancer [13]. However, two important limitations 
were presented in their study [13], firstly, incorporating 
individuals with diverse cancer types hindered the 
generalizability of findings to a specific cancer type. 
Secondly, important potential factors, such as anxiety and 
sleep, were not included despite evidence from various 
studies about their impact on FOF [14, 15].

To overcome these limitations and to lessen the gap 
in research work, this study aims to specify the possible 
factors that could be associated with FOF in women 
with breast cancer. We assume that FOF is associated 
with multiple factors (demographic, disease, and clinical 
factors). Study findings would add valuable information 
to researchers and clinicians. For researchers, the results 
would bridge the gap in what exists in the previous studies 
by having a specific type of cancer and including all 
potential factors that were not included in the previous 
literature. For clinicians, the current results would serve 
as a guide to set the best treatment plan to curtail the 
complications of FOF in women with breast cancer. 

Materials and Methods

From three major hospitals in Jordan, 188 women 
with BC were recruited for this cross-sectional study. 
The inclusion criteria were women diagnosed with BC 
and aged 18 years or above. Women who either had 
mental disorders or were not able to follow instructions 
were excluded. Selected women signed a consent form 
before enrolment. The ethical approval for this study was 
obtained from the research committee at Isra University 
(SREC/23/01/075).

Outcome Measures 
Demographic, disease, and clinical potential factors 

were collected. Age, marital status, work status, and level 
of monthly income were included as demographic factors. 
Disease factors were duration since diagnoses in months, 
stage of BC, having surgery or not, and the number of 
comorbidities. Clinical factors were fear of falling (FOF) 
as the main outcome of this study, symptoms of women 
with BC, anxiety, depression, quality of life, sexual 
function, sleep, and fatigue. 

The Arabic version of the Fall Efficacy Score 
International (FESI) was used to measure fear of falling 
[16]. FESI consists of 16 questions to assess indoor 
and outdoor activities. The score ranges from one (not 
concerned at all) to 4 (very concerned) for each question 
and summing the scores to calculate the total (0-64) 

with a higher score indicating a higher concern. The 
Arabic version of the FES-I validity was tested and used 
in different populations such as balance and vestibular 
disorders [16] and people with multiple sclerosis [17].  

Ten severity symptoms that could be experienced by 
women with BC were measured by the Arabic version of 
the Edmonton Symptom Assessment System (ESAS).  The 
score of each symptom ranges from 0 to 10 with a higher 
score being the worst possible score. ESAS psychometric 
properties (validity and reliability) were reported in people 
with advanced cancer [18]. 

Fourteen items of the Arabic version of the Hospital 
Anxiety and Depression Scale (HADS) were used to assess 
anxiety (7 items) and depression (7 items). The total score 
of the HADS was calculated out of 21 with a higher score 
being having worse anxiety and depression. The HADS 
psychometric properties (validity and reliability) were 
reported in hospitalized patients [19].

Quality of life was measured using the Quality-of-
Life Index-Cancer (QLI-c). Two portions are assessed in 
the QLI-c. The first portion assesses the satisfaction in 
life from various aspects while the second assesses the 
importance of these aspects. The total score of the QLI-c 
was out of 30 and women with higher scores had better 
QOL. QLI-c has good psychometric properties [20].

Sexual function was assessed using the Female Sexual 
Function Index (FSFI). The FESI assesses 6 domains with 
a total score of 36, a higher score indicating better sexual 
function. The psychometric properties of the FESI were 
assessed among women with BC, and it was found to have 
excellent internal reliability [21]. Furthermore, The Arabic 
version of the FSFI is a valid and reliable measure [22]. 

Fatigue was measured using the modified Fatigue 
Impact Scale (MFIS). The MFIS has 21 items that cover 
physical, cognitive, and psychological domains. The score 
of each item ranging from 9 to 4 with a total score of 84 
and higher scores indicate worse fatigue. The validity and 
reliability of the Arabic version of MFIS were assessed in 
people with multiple sclerosis [23].

Subjective sleep quality was assessed using the Arabic 
version of the Pittsburgh Sleep Quality Index (PSQI). The 
PSQI has 19 self-rated questions with a total score of 21. 
In women of BC, a total score of 8 is considered poor 
sleep quality. Furthermore, PSQI is a valid and reliable 
measure [24]. 

Statistical Analyses 
Descriptive analyses (means± standard deviation, and 

frequency) were carried out for the demographic, disease, 
and clinical factors. The relationship between the main 
study outcome (FOF) and the clinical factors (symptoms of 
women with BC, anxiety, depression, quality of life, sexual 
function, sleep, and fatigue) was tested using Spearman’s 
correlation coefficient (rho). The correlation was classified 
into 3 categories (low correlation < 0.3, moderate (0.31 to 
0.7), and a strong correlation > 0.70)) [25, 26].

Simple and multiple linear regressions were conducted 
to identify the possible factors associated with the main 
study outcome (FOF). Significant factors from the 
simple linear regression were entered into a four multiple 
linear regression if they had a P-value of less than 0.05. 
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was significantly (P<0.05) associated with age and level of 
monthly income. Model 2 included only disease variables 
showing that FOF was significantly (P<0.05) associated 
with the stage of breast cancer, surgery, and the number 
of comorbidities. In model 3 which includes only clinical 
variables, FOF was associated with the following clinical 

Significant demographic, disease, and clinical factors 
were included in the first, second, and third models, 
respectively, if they had a p-value of less than 0.05. 
Finally, all significant factors from models 1, 2, and 3 were 
entered into the fourth model to identify the final factors 
associated with FOF. All regression assumptions including 
multicollinearity were checked before conducting the 
analysis. Furthermore, a Variance inflation factor (VIF) of 
less than 10 was considered acceptable multicollinearity 
[27]. To assess the linear relationship between FOF and 
all other explanatory factors, a scatter plot was used. All 
statistical analyses were conducted using SPSS 9.4.

Results

The demographic and disease characteristics of 188 
women with BC who were included in the current study 
are shown in Table 1. The mean age of the women with 
BC was 52.1±9.8, around 68% of them were married, 
the majority (80%) of them were working, and 50% 
had adequate monthly income (Table 1). The disease 
characteristics of the study sample showed that around 
63% of the women were diagnosed with BC a year before 
enrollment in this study, the majority of them had either 
stage 3 (40%) or stage 4 (30%), 83% of them had surgery 
and 65% of them had no comorbidities (Table 1). The total 
score (means± standard deviation) of the clinical factors 
among women with BC is shown in Table 2. The average 
FESI score was 32.0±13.74, while the average scores for 
ESAS, HADS-A, HADS-D, QLI-c, FSFI, PSQI, and MFI 
were 35.3±18.8, 7.7±4.2, 7.9±4.4, 20.2±4.33, 10.9±10.01, 
8.2±4.62, and 39.9±17.74, respectively. 

The results of Spearman’s correlation coefficient (FOF 
vs clinical factors) are shown in Table 3. A moderate 
significant correlation (0.31 to 0.62) was found between 
FOF (measured by FESI) and all clinical factors except 
FSFI where there was a significant weak correlation. A 
positive correlation was found between FOF (measured 
by FESI) and all clinical factors except the QLI-c.

Appendix 1 shows the results of the simple linear 
regression to understand the association between FOF and 
study factors. FOF was significantly (P<0.05) associated 
with Age, marital status, and level of monthly income 
from the demographic and with all disease and clinical 
factors. The multiple linear regression findings are shown 
in Table 4. In this table, four models are presented. In 
model 1 which only included demographic factors, FOF 

Variable mean±Std Frequency (%) Sample size 

Demographic variables

Age 52.1±9.8 188 missing 8

Marital status

     Single 20 (10.2) 188 missing 8

     Married 133 (67.9)

     Divorced 7 (3.6)

     Widow 28 (14.3)

Work

     Yes 158 (80.6)

     No 30 (15.3)

Level of Monthly Income 187 missing 9

     Low 83 (42.3)

     Medium 100 (51.0)

     high 4 (2.0)

Disease variables

Disease duration since diagnosis 188 missing 8

     Less than 6 months 29 (14.8)

     6-12 months 37 (18.9)

     More than 12 months 122 (62.2)

Stage of breast cancer 188 missing 8

     Stage 1 13 (6.6)

     Stage 2 37 (18.9)

     Stage 3 80 (40.8)

     Stage 4 58 (29.6)

Surgery 188 missing 8

     Yes 25 (12.8)

     No 163 (83.2)

Number of comorbidities 188 missing 8

     0 128 (65.3)

     1 27 (13.8)

     2 24 (12.2)

     3 9 (4.6)

Table 1. Demographic and Disease Characteristics of the 
Study Sample (N=188).

Clinical Variables Mean±Std Sample size Total score range
The Fall Efficacy Score International (FESI) 32.0±13.74 188 16-64 higher worse 
The Edmonton Symptom Assessment System (ESAS) 35.3±18.8 185 0-100 higher worse 
Hospital anxiety scale (HADS-A) 7.7±4.2 188 0-21 higher worse
Hospital depression scale (HADS-D) 7.9±4.4 187 0-21 higher worse
The Quality-of-Life Index-Cancer (QLI-c) 20.2±4.33 188 0-30 higher better
The female sexual function index (FSFI) 10.9±10.01 188 2 to 36 higher better 
Pittsburgh Sleep Quality Index (PSQI)  8.2±4.62 187 0-21 higher worse
Modified Fatigue Impact scale (MFIS) 39.9±17.74 186 0 to 84 higher worse

Table 2. The Mean and Standard Deviation of the Total Score of the Clinical Variables among Women with Breast 
Cancer (N=188)
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Clinical variables The Fall Efficacy Score International (FESI)) 
rho P-value

The Edmonton Symptom Assessment System (ESAS) 0.35 0
Hospital anxiety scale (HADS-A) 0.31 0
Hospital depression scale (HADS-D) 0.52 0
The Quality-of-Life Index-Cancer (QLI-c) -0.49 0
The female sexual function index (FSFI) -0.23 0.002
Pittsburgh Sleep Quality Index (PSQI)  0.39 0
Modified Fatigue Impact scale (MFIS) 0.62 0

Table 3. Spearman’s Correlation Coefficient (rho) between the Main Study Outcome (The Fall Efficacy Score 
International (FESI)) and the Study Clinical Variables 

Variables Estimates B Standard error P-value 
Model 1

Demographic variables
     Age 0.56 0.09 0.000*
     Marital status 0.74 1.1 0.5
     Level of monthly income -0.42 1.7 0.015*

Model 2
Disease variables 
     Disease duration since diagnosis 0.4 1.4 0.77
     Stage of breast cancer 5.7 1.2 0.000*
     Surgery 6.6 2.7 0.017*
     Number of comorbidities 2.6 1 0.013*

Model 3
Clinical Variables 
     The Edmonton Symptom Assessment System (ESAS) 0.01 0.05 0.84
     Hospital Anxiety Scale (HADS-A) -0.1 0.26 0.000*
     Hospital depression scale (HADS-D) 0.81 0.26 0.002*
     The Quality-of-Life Index-Cancer (QLI-c) -0.33 0.25 0.18
     The female sexual function index (FSFI) -0.1 0.08 0.26
     Pittsburgh Sleep Quality Index (PSQI)  0.07 0.21 0.74
     Modified Fatigue Impact scale (MFIS) 0.41 0.06 0.000*

Model 4 (final model)
Age 0.34 0.9 0.000*
Level of monthly income -1 1.4 0.47
Stage of breast cancer 1.94 0.9 0.03*
Surgery 2.3 2.1 0.28
Number of comorbidities 0.01 0.9 0.99
Hospital anxiety scale (HADS-A) -0.38 0.25 0.13
Hospital depression scale (HADS-D) 0.71 0.24 0.003*
Modified Fatigue Impact scale (MFIS) 0.33 0.06 0.000*

*significant variables with P-value less than 0.05; Age, stage of BC, depression, and fatigue are the factors that predict FOF among BC. 

Table 4. The association between FOF and Study Variables Using Multiple Linear Regression 

variables: anxiety, depression, and fatigue (P<0.05). 
Model 4 which includes only the significant variables 
from the previous models (models 1, 2, and 3) shows that 
age, stage of breast cancer, depression, and fatigue were 
positively associated with FOF among women with BC.

Discussion

Our current study is the first to explore the potential 
factors (demographic, disease, and clinical) that could be 
associated with FOF among women with BC. We assume 
that FOF is associated with multiple factors (demographic, 
disease, and clinical factors). Our current study supported 
our assumption that FOF is multifactorial and associated 
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with a group of demographic and clinical factors (age, 
stage of breast cancer, depression, and fatigue).

Our current study showed that age is one of the 
predictors of FOF among women with BC. This result is 
aligned with several previous studies conducted on older 
adults [28–32]. The risk of falling and its psychological 
consequences including FOF increases with age [33]. 
Furthermore, several studies conducted on older adults 
showed that FOF is a major concern in this population [9, 
34]. It is known that the aging process could negatively 
impact people’s physical activity, fitness and functional 
capacity, muscle strength, and balance which could 
contribute to the increase in the incidence of FOF [35, 
36]. Furthermore, it has been found that aged people 
walk slower and with shorter stride lengths than young 
and middle-aged people. A study by Gu Eon Kang et al on 
people with cancer showed that FOF severity correlated 
significantly with walking speed as well as with stride 
length.[37]. Although age is non-modifiable factors offer 
limited intervention potential. We believe that minimizing 
the consequences of FOF in people with cancer is possible 
by targeting all modifiable factors. Poor balance and 
walking impairment are examples of modifiable factors 
that could be targeted in the rehabilitation protocol. 

Our current study showed that the stage of breast 
cancer as one of the disease factors is associated with FOF 
among women with BC. Evidence is limited about the 
relationship between falls, FOF, and the stage of cancer. 
Our findings in this current study are in contrast with the 
findings from previous research by Spoelstra SL et al. 
[38], who found in older survivors of mixed cancer that 
fall is associated with type and stage of cancer as well as 
the time of the diagnosis. In our study, we assessed only 
women with BC, and we focused on the FOF which might 
explain the results differences. Previous research by Julia 
de Mello Ramirez Medina et al. [39] has reported that 
advanced clinical stages of BC are associated with inferior 
QOL. In our work, we expanded on that to find that FOF 
is positively associated with the stage of breast cancer.

  Depression was in this study a significant predictor 
for FOF among women with BC. This result is similar 
to previous studies conducted on older adults [28, 29, 
31, 40], rheumatoid arthritis [41], Parkinson’s disease 
[42]. Furthermore, in all types of cancer, depression was 
independently associated with falls. Many reasons could 
explain the association between FOF and depression. 
Depression was found to be linked to both balance and 
poor walking in both the general population as well as 
breast cancer survivors, which might cause FOF [43]. 
Depression is also linked with a decline in cognitive 
status, lower physical activity, sleep problems, and 
antidepressant use [43]. These are common complaints 
experienced by BC survivors, which collectively increase 
fall risk and explain having FOF. A study that included 
people with mixed types of cancer showed that depression 
increases the risk of falling [44]. This current study finds 
that not only falling but also fear of falling is affected by 
depression in BC survivors. This finding is particularly 
important considering the high depression incidence in 
women with BC [45]. Many studies show that 30-50% 
of women with BC suffer from psychological disorders 

such as depression [46, 47]. Therefore, the Depression 
assessment is especially important. Planning interventions 
that might target improving depression symptoms might 
decrease the FOF symptoms. Most recent reviews on 
cancer and exercise reported that exercise programs 
during and after treatment improved depression symptoms 
and QOL [48, 49].

Our current study is the first to explore and find an 
association between fatigue and FOF among women with 
BC. The link between falling and its complications in 
women with BC, older adults and other different disease 
populations has been reported previously [50–52]. In 
this current study, we expanded these results to find that 
fatigue also increases the FOF among women with BC. 
Fatigue has been linked to many impairments that might 
cause FOF [50, 51]. The negative impact of fatigue on 
balance, gait, sleep quality, and depressive symptoms has 
been repeatedly reported in many populations [50, 52, 
53]. Fatigue is a very distressing and common symptom 
in people with cancer  [53, 54]. Fatigue prevalence ranges 
from 27% to 96% in women with BC [53, 54]. Fatigue 
also adversely affects daily activities, the ability to return 
to work, and participation in women with BC [50, 51, 53, 
54]. Future research should target detecting fatigue as 
well as providing a suitable treatment for it to reduce the 
negative impact of FOF on women with BC. 

In the present study, most of the participants were 
diagnosed with stage 3 or 4 of breast cancer. This would 
limit the generalizability of the results as women with late-
stage (3 or 4) experience greater physical, psychological, 
and functional limitations compared to those with early-
stage (1 or 2). Consequently, the fear of falling may be 
more pronounced in women with late-stage breast cancer 
(BC), and the factors associated with fear of falls could 
differ between early- and late-stage patients. Women 
with early-stage breast cancer may have distinct needs 
and health profiles compared to those with late-stage 
disease. Moreover, several treatment options are used 
to treat women with breast cancer, including surgery, 
chemotherapy, radiation, and hormonal therapy. Each 
of these treatments contributes to increasing the risk 
of FOF. For example. Surgery can reduce upper body 
muscle strength; chemotherapy can cause neuropathy; 
radiation often leads to localized pain and fatigue, and 
hormonal therapy may result in joint stiffness, pain, and 
limited mobility. Therefore, further studies including a 
wide spectrum of breast stages with different treatment 
options are needed to provide comprehensive insights. 

Conclusion and Implications for Physiotherapy Practice
Our current study is the first to specify the potential 

factors (demographic, disease, and clinical) that could 
be associated with FOF among women with BC. FOF is 
associated with multiple factors (demographic, disease, 
and clinical factors). These factors are age, stage of breast 
cancer, depression, and fatigue.  

The study findings point out the need for 
physiotherapists to embrace a multifaceted approach 
when addressing the fear of falling (FOF) among women 
with breast cancer (BC). As age, cancer stage, depression, 
and fatigue were identified as key factors associated with 
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FOF, physiotherapists should integrate comprehensive 
assessments of these factors into routine clinical 
evaluations. Planning an Individualized intervention to 
improve physical function, manage fatigue, and address 
psychological aspects could significantly reduce FOF 
and its adverse consequences. Physiotherapists should 
also collaborate with multidisciplinary teams to ensure 
full care, including psychological support and patient 
education, to empower women with BC to regain 
confidence in their mobility. By prioritizing the evaluation 
and management of FOF, physiotherapists can play a 
critical role in improving quality of life, maintaining 
independence, and promoting overall recovery in this 
population.
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