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Abstract

Purpose To identify physical activity level, exercise behavior, barriers, and preferences in female patients with breast cancer—
related lymphedema (BCRL).

Methods Patients with BCRL consulted to physical therapy to receive lymphedema treatment were included. Age, gender, body
mass index matched healthy controls (HC) were included to identify differences. The transtheoretical model was used to
determine exercise behavior. Physical activity level was assessed by the International Physical Activity Questionnaire-Short
Form (IPAQ-SF). The exercise barriers and preferences of patients with BCRL were recorded using a checklist based on the
previous studies.

Results A total of 48 female patients with BCRL and 38 female HC participated in the study. Physical activity level was
significantly lower in patients with BCRL when compared to HC (p < 0.05). However, the number of participants who engaged
in regular exercise was significantly higher in patients with BCRL than HC (33.2% vs 7.9%, p < 0.05). The most common
exercise barriers were fatigue (64.5%), having other responsibilities (60.4%), and weather-related factors (56.2%). Majority of
the participants preferred to participate in a supervised (79.1%), structured (66.6%), combined-type (77.1%), and moderate
intensity (79.1%) exercise program, and they preferred to be informed at the time of the cancer diagnosis (45.8%) by a
physiotherapist (66.6%). Moreover, the most preferred exercise type was walking/jogging (66.6%).

Conclusion The present study showed inadequate physical activity and exercise behavior in patients with BCRL. Supportive care
interventions are needed to overcome barriers for patients with BCRL. Preferences of patients and exercise enjoyment should also
be taken into consideration to increase the participation in exercises.
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Introduction

According to the GLOBOCAN 2018 report, breast cancer is the
most common cancer among women and the leading cause of
cancer death [1]. Despite the increase in the number of cases,
survival rates have also increased in recent years based on the
improved treatment approaches [2]. Along with the develop-
ments in cancer treatments, there are various disease and

P4 Vesile Yildiz Kabak
vesile yldz@hotmail.com

Faculty of Physical Therapy and Rehabilitation, Hacettepe
University, Sihhiye, 06100 Ankara, Turkey

Vocational School of Health Sciences, Baskent University,
Ankara, Turkey

treatment-related side effects that negatively affect breast cancer
survivors [3-5]. Breast cancer—related lymphedema (BCRL) is
one of the most prevalent complications in patients having more
invasive breast cancer surgeries such as mastectomy and/or ax-
illary lymph node dissection than those having breast-conserving
surgery and/or sentinel lymph node biopsy [6]. Additionally,
radiotherapy and chemotherapy are associated with the increased
risk for the development of BCRL [6]. According to the result of
a meta-analysis, the incidence of BCRL after breast cancer treat-
ment ranges between 16 and 21% [7]. Lymphedema is a chronic
condition and one of the most stressful symptoms for individuals
because of its prognosis [8].

Regular physical activity and exercise have various ben-
eficial effects for patients with breast cancer during and
after treatments. These include reduced treatment-related
side effects, e.g., fatigue [9], gastrointestinal symptoms
[10, 11], and emotional problems [12]. In addition, regular
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exercises have positive effects including increased cardio-
pulmonary capacity and muscle strength [13], improved
immune functioning [14], and improved survival rates
[15]. Despite these beneficial effects, decline in physical
activity level has been reported in patients with breast cancer
after diagnosis [16].

It has been reported that patients with BCRL have more
severe health-related symptoms, poorer quality of life, and
lower performance in activities of daily life than breast cancer
survivors without BCRL [17, 18]. For these reasons, regular
exercise has become an important approach for alleviating
these side effects in patients with BCRL. In addition, exercise
is beneficial for the improvement of the use of the muscle
pumps and accordingly, the stimulation of the lymphatic
transport in patients with BCRL [19]. On the other hand, in-
sufficient physical activity level has been found as a risk factor
for the development of functional problems in activities of
daily life in patients with BCRL [20]. Accordingly, it is im-
portant to determine physical activity level in patients with
BCRL, and to encourage patients in terms of achieving suffi-
cient physical activity level.

In the past, there was a protective approach to patients
with BCRL because of a fear that exercise results with the
induction of BCRL or an increase in the severity of edema
volume [21]. Consequently, that protective behavior may
lead to decreased physical activity and exercise participa-
tion in patients with BCRL [20]. Based on the recent
guideline published by Gebruers et al., many breast cancer
survivors (up to 70%) still believe that they should avoid
strenuous exercises [19]. However, there has been growing
evidence regarding no increased risk for the development
or the exacerbation of lymphedema in patients who partic-
ipated strenuous exercises [22, 23]. Recent guidelines have
recommended to increase the physical activity level and to
achieve lifelong exercise behavior in patients with BCRL
[13]. For this purpose, identifying exercise barriers and
preferences of patients with BCRL may guide health pro-
fessionals who prescribe physical activity and exercise
programs, consequently increased participation in physical
activities and exercises would be expected [24].

In the literature, treatment-related, individual, environmen-
tal, and psychological factors have been indicated as exercise
barriers in cancer survivors [24-27]. However, there is a lack
of evidence in terms of barriers to prevent participating regular
physical activity and exercises or preferences of the exercise
program in patients with BCRL [28]. Because of the unique
challenges experienced by breast cancer patients with BCRL
compared to patients without BCRL, it is essential to have
specific knowledge on exercise barriers and preferences in
patients with BCRL. Therefore, the aim of the present case-
control study was to determine physical activity level, exercise
behavior, exercise barriers, and exercise program preferences
in patients with BCRL.
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Materials and methods
Study design

The present study was designed as a cross-sectional study and
was performed at Hacettepe University, Faculty of Physical
Therapy and Rehabilitation in Turkey.

Participants

Since more than 99% of the breast cancer patients are women,
only female patients were recruited to the present study [1].
Patients were included by meeting the following criteria: (1)
female patients diagnosed with BCRL and consulted to phys-
ical therapy, (2) completed cancer treatments (chemotherapy
and radiotherapy), (3) having unilateral upper extremity
BCRL, (4) > 18 and < 65 years old. Exclusion criteria were
having a serious cardiopulmonary, orthopedic, neurologic,
cognitive, or emotional problems, metastatic cancer, or active
infection. Age, gender, and body mass index (BMI) matched
healthy controls (HC) consisted of individuals who were care-
giver or relatives of the patients and living in the same city.
The inclusion criteria for HC were being female, and between
the age of 18 and 65 years, having no chronic disease or injury
that might prevent to do physical activity. The Hacettepe
University Ethical Committee approved the present study
and informed consent was obtained from each participant.

Instruments

The present study was conducted by face-to-face interviews
with the participants. Patients with BCRL were assessed at the
first session in the physical therapy department.

Demographic information and medical history

Demographic characteristics including age, gender, education,
employment, and marital status were recorded. Additionally,
medical history of the patients with BCRL including time
since breast cancer diagnosis, type of surgery, received treat-
ments including chemotherapy, radiotherapy, and/or hormon-
al therapy, and current medications were recorded.

Body mass index

Self-reported height and weight scores of the participants were
recorded and the score of BMI were calculated as weight
divided the square of height (kg/m?) [29].

Physical activity level

In the present study, Turkish version of the International
Physical Activity Questionnaire-Short Form (IPAQ-SF),
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which has been found to have good validity and reliability,
was used to evaluate physical activity level of the partici-
pants [30]. The IPAQ-SF consists of questions regarding
activities performed for at least 10 min in the last 7 days.
Vigorous and moderate level of physical activities and
walking duration and frequency was recorded. The activity
duration and frequency was multiplied by the correspond-
ing metabolic equivalent of task (MET) score. Then, the total
physical activity score was recorded as MET-min/week.
According to the total score of MET-min/week, participants were
classified into one of three categories as sedentary (< 600 MET-
min/week), minimally active (600-3000 MET-min/week), or
active (> 3000 MET-min/week) [30].

Current exercise behavior status

The transtheoretical model (TTM) was used to determine ex-
ercise behavior of participants and their stage of change. The
state of change includes totally 6 phases, i.e., pre-
contemplation (individuals who do not intent to start regular
exercise within the next 6 months), contemplation (individuals
who intent to start regular exercise within the next 6 months),
preparation (individuals who seriously intent to start exercise
next month or have begun to exercise which is not regular),
action (individuals who regularly doing exercise within the
last 6 months), maintenance (individuals who continue to reg-
ular exercise more than 6 consecutive months), and termina-
tion (individuals who maintained exercise behavior more than
5 years). Individuals who are in action or maintenance phase
are considered as having regular exercise behavior [31].

Importance of exercise, exercise barriers, and
preferences

Participants were asked that how important (not at all/a little/
moderate/very much) doing exercise is for them. The exercise
barriers and program preferences were evaluated with a survey
that prepared based on the similar studies in the literature [24,
25, 32, 33]. Our expert committee including all authors of the
manuscript who are experienced physiotherapists, have doctor-
al degree on women’s health physiotherapy (in the domain of
lymphedema) or cancer rehabilitation, and have clinical exper-
tise on the assessment and management of lymphedema and/or
exercise prescription for cancer patients. Experts were defined
for the following criteria in the present study: (1) those having
at least 5 years of experience on exercise programs for lymph-
edema or cancer patients and/or (2) having at least one peer-
reviewed publication on lymphedema or cancer management.
Exercise barriers and preferences of the participants indicated in
the previous studies [24, 25, 32, 33] were discussed by the
expert committee, and after the full agreement, the items were
included in the final checklist. The items specific to BCRL were
also added (e.g., lymphedema, fear of exacerbation of

lymphedema). Additionally, when the items for exercise bar-
riers and preferences were selected, culture specific factors such
as environmental barriers and preferred type of exercise were
taken into account. A total of 35 barriers were identified and
divided in to four categories, i.e., symptom-related (n = 10),
individual (n = 10), psychosocial (n = 8), and environmental
(n=17) factors. The checklist was asked to the patients and their
responses were recorded. Regarding the exercise program pref-
erences, patients were asked that which type, where, when, with
whom, and how they prefer to do exercise.

Statistical analysis

Statistical analyses were performed by using the IBM SPSS
23.0 software (SPSS Inc., Chicago, IL, USA). The results were
expressed as number and percentages (7, %) or mean + standard
deviation. The level of significance was determined as p <0 .05.
As the normality assumptions were provided, the Student’s ¢ test
was used to compare quantitative variables between the groups.
The chi-square test was used to compare percentages of the
categorical variables between the groups, and if needed, post
hoc analysis was performed. The power analysis was performed
for the group comparisons by using the G*Power program. The
post hoc power analysis of the Mann-Whitney U test results for
the IPAQ total score showed that sample sizes of the groups
achieved a power of 80.1% with a significance level of 0.05.

Results

A total of 86 middle-aged females including patients with
BCRL (n = 48) and HC (n = 38) were recruited in the present
study. Demographic characteristics of the participants were
presented in Table 1. According to the group comparisons,
there were no significant differences in demographic charac-
teristics between the patients with BCRL and HC (p > 0.05).
Majority of the participants in both groups were overweight
(BMI > 30 kg/m?). Treatment-related variables of patients
with BCRL are shown in Table 2. The mean time spent in
physical activity and walking was significantly lower in pa-
tients with BCRL than that in HC (p < 0.05). Mastectomy was
implemented as a part of the cancer treatment in majority of
the patients with BCRL. Majority of the study population
received chemotherapy, radiotherapy, and hormonal therapy.

Physical activity level, exercise behavior, and the self-
reported importance level of exercise for the participants were
presented in Table 3. The mean total IPAQ score and walking
MET-min/week score of the patients with BCRL were signif-
icantly lower than HC (p < 0.05). According to the IPAQ
activity categories, the percentage of individuals who were
inactive in patients with BCRL was significantly higher than
HC (p < 0.05). A few percent of participants had regular
exercise behavior (who were in action or maintenance phase)
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Table 1 Demographic

characteristics of the participants Demographic characteristics Patients with BCRL (n = 48) Healthy Controls (n =38)  p value
(=50 Age (years), mean = SD 48.56 £9.66 48.71 £9.35 0.469
BMI (kg/m?), mean = SD 27.73 +£4.95 27.06 +4.50 0.521
BMI classification (kg/mz), n (%) 0.700
Underweight (< 18.50) 2 (4.1) 2(5.2)
Normal weight (18.50-24.99) 16 (33.3) 11 (28.9)
Overweight (25.00-29.99) 17 (35.4) 14 (36.8.4)
Obesity (> 30.00) 13 (27.0) 11(28.9)
Marital status, n (%) 0.192
Married 34 (70.8) 32 (84.2)
Single 14 (29.1) 6 (15.7)
Educational level, n (%) 0.115
Illiterate 2(4.1) -
Elementary school 10 (20.8) 10 (26.3)
Secondary school 4(8.2) 9 (23.6)
High school 13 (27.0) 7 (18.4)
Graduate 17 (35.4) 10 (26.3)
Postgraduate 2(4.1) 2(5.2)
Employment status, n (%) 0.734
Yes 19 (39.5) 16 (42.1)
No 29 (60.5) 22 (57.8)

BMI, body mass index; BCRL, breast cancer—related lymphedema
Student’s ¢ test, chi-square test, p < 0.05

according to the TTM in both groups. On the other hand, the
numbers of individuals who had regular exercise behavior
were significantly higher in patients with BCRL than HC
(33.2 vs 7.9%, p < 0.05). Over ninety percent of the patients
with BCRL reported that exercise is “very important” for
them, and when post hoc analysis was performed for the
chi-square test, this rate was higher than HC (p < 0.05).

Exercise barriers of the patients with BCRL are shown in
Table 4. In terms of exercise barriers, fatigue, having other
responsibilities related to home and work, and weather-related
factors were the most reported three barriers by patients with
BCRL. Fatigue, pain, and lymphedema were the most report-
ed symptom-related barriers. Other responsibilities related to
homeworks and child care, the lack of priority, and busy
schedule were the most commonly reported individual bar-
riers. The most common psychosocial barriers were feeling
unwell, fear of being fatigued, and less exercise enjoyment.
Lastly, the most common environmental barriers were indicat-
ed as follows: weather condition, lack of someone to help
them during exercise, and lack of exercise partner.

Exercise preferences of the participants are presented in
Table 5. Majority of the patients with BCRL preferred to do
exercise in a clinic/sport center, in the morning, moderate
intensity, combined-type, supervised, and structured exercise
program. They preferred to be informed during the diagnosis
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by a face-to-face interview. Lastly, the most preferred type of
exercise was walking/jogging.

Table2  Treatment-related variables of the patients with breast cancer—
related lymphedema

Treatment characteristics, 1 (%) Patients with BCRL

Time since cancer diagnosis (month), mean + SD  50.09 + 30.19
Type of surgery

Breast conserving 10 (20.8)

Modified radical mastectomy 20 (41.6)

Radical mastectomy 18 (37.5)
Chemotherapy

Yes 40 (83.3)

No 8 (16.6)
Radiotherapy

Yes 32 (66.6)

No 16 (33.3)
Hormonal therapy

Yes 41 (85.4)

No 7 (14.5)

BCRL, breast cancer—related lymphedema
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Table 3 Physical activity level,
exercise behavior, and self- Outcome variables Patients with Healthy controls (n =38)  p value
reported importance level of ex- BCRL (n = 48)
ercise in participants
IPAQ-SF total, MET-min/week 952.65 +718.21 1319.68 +922.79 0.046*
Vigorous intensity, MET-min/week 53.61 +199.87 152.36 +£462.72 0.197
Moderate intensity, MET-min/week 198.29 + 381.09 162.85 +289.42 0.647
Walking, MET-min/week 700.74 + 538.83 1013.17 £ 794.80 0.037*
IPAQ categories, 1 (%) 0.006*
Inactive 24 (50) 8 (21.1)
Minimally active/active 24 (50) 28 (78.9)
Exercise behavior, n (%) 0.005%*
Pre-contemplation/contemplation/preparation 32 (66.7) 35(92.1)
Action/maintenance/termination 16 (33.3) 3(7.9)
Self-reported exercise importance, 7 (%) 0.001*
Not at all - 2(5.2)
A little - 12 (31.5)
Moderately 4(8.3) 14 (36.8)
Very much 44 (91.7) 10 (26.3)

IPAQ, International Physical Activity Questionnaire-Short Form; BCRL, breast cancer—related lymphedema
Student’s ¢ test, chi-square test, p < 0.05

Discussion

The present study highlights some aspects that need to be
addressed in order to encourage patients with BCRL to par-
ticipate in a regular exercise program and to be more physi-
cally active during lifelong. The present study showed that
patients with BCRL had significantly lower physical activity
level when compared to HC, and only one-third of those had
regular exercise behavior according to the TTM classification.
The most common exercise barriers were fatigue, having other
responsibilities, and weather conditions in the present study.
Additionally, we found the symptom of pain and lymphedema
as the other most reported symptom-related barriers. Majority
of'the participants preferred to participate in a moderate inten-
sity, supervised, and structured exercise program in a clinic or
sport center. Most of the patients with BCRL reported that
they prefer to be informed at the time of cancer diagnosis by
a face-to-face interview. Moreover, the most preferred type of
exercise was walking/jogging.

Regular physical activity and exercise have various bene-
ficial effects through decreased body weight and body fat rate,
changed in sexual (e.g., estrogen, androgen) and metabolic
(e.g., insulin, IGF-1) hormone levels, reduction of endoge-
nous oxidative stress, reduction of systemic inflammation,
and a boost of immune system [34]. These physiological ef-
fects are important for especially patients with breast cancer
because of increased body weight and body fat rate were as-
sociated with cancer recurrence [35]. These effects of exercise
are also essential for patients with BCRL since they had a
chronic condition and higher functional limitations in daily
life than patients without BCRL [17, 18]. While there have

been various studies assessing physical activity level in pa-
tients with breast cancer [16, 36], considerably, scarce data
was found regarding physical activity level of patients with
BCRL. In the present study, insufficient physical activity level
was determined in patients with BCRL and there was higher
rate of individuals who were inactive when compared to con-
trols. Similarly, patients with BCRL have reported reduced
physical activity in a previous study [37]. Since it has been
stated that physical activity was associated with functionality
in daily life in patients with BCRL [20], we suggest that health
professionals should encourage patients to be more active in
daily life. On the other hand, according to the TTM, one-third
of the patients with BCRL had a regular exercise behavior at
least 6 months, while this rate was significantly higher than
HC. Higher healthy lifestyle behaviors in cancer survivors
when compared to HC were also found in the previous studies
[38]. However, this rate is still insufficient for the patients
when considered they had a chronic condition that affects their
shoulder and arm movements, and exercise has been showed
as essential to regain upper extremity functioning during daily
activities in these patients [13]. On the other hand, over ninety
percent of patients with BCRL reported that exercise is very
important for them, which was similar to a previous study that
reported patients’ experiences who had BCRL [37].
Interestingly, in the present study while patients believed that
exercise was important for their health, majority of patients
with BCRL still had no regular exercise behavior and half of
them were active. A previous study in breast cancer survivors
including mixed population with and without lymphedema
reported that majority of the participants believed that exercise
was beneficial [21]. However, in contrast to our study,
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Table 4  Exercise barriers reported by the patients with breast cancer
related lymphedema

Table 5 Exercise preferences of the patients with breast cancer related
lymphedema

Exercise barriers, n (%) Patients with BCRL (n = 48)

Exercise Preferences, n (%) Patients with BCRL (n = 48)

Symptom-related

Fatigue 31 (64.5)
Pain 18 (37.5)
Lymphedema 18 (37.5)
Having flu/cold 15(31.2)
Cardiopulmonary problems 13 (27.0)
Headache 12 (25)
Nausea 6 (12.5)
Weight gain/loss 5(10.4)
Gastrointestinal problems 2@4.1)
Poor balance 24.1)
Individual
Other responsibilities 29 (60.4)
Lack of priority 26 (54.1)
Busy schedule 24 (50)
Lack of time 23 (47.9)
Unwillingness 23 (47.9)
Lack of self-control 19 (39.5)
Not knowing what to do 16 (33.3)
I am working 11 (22.9)
Not knowing the importance 9 (18.7)
Do not want to sweat 8 (16.6)
Psychosocial
Feeling unwell 15(31.2)
Fear of being fatigued 15@31.2)
Less exercise enjoyment 15(31.2)
Fear of exacerbation of lymphedema 13 (27.0)
Exercise is boring 12 (25)
Fear of falling 10 (20.8)
Thinking that exercise is harmful 4 (8.3)
Fear of getting sore 3(6.2)
Environmental
Weather condition 27 (56.2)
Nobody to help during exercising 14 (29.1)
Nobody to do exercise together 13 (27.0)
No information from health 13 (27.0)
professionals
Non-availability of exercise places 10 (20.8)
Lack of exercise equipment 9 (18.7)
Inconvenient exercise programs 7 (14.5)

BCRL, breast cancer—related lymphedema

participants were generally active [21]. In another study, high
level of willingness to participate in physical activity has been
found in prostate cancer patients receiving androgen depriva-
tion therapy. However, similar with our findings, small num-
ber of participants have reported to meet the recommended
guidelines [39]. We suggest that identifying exercise
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Where do you prefer to do exercise?

- In a clinic/sport center 24 (50)

- Inside 12 (25)

- Outside 12 (25)
When do you prefer to do exercise?

- Moming 29 (60.4)

- Afternoon 11 (22.9)

- Evening 4 (8.3)

- No preference 4 (8.3)
Which days do you prefer to do exercise?

- Weekdays 14 (29.1)

- Weekends 3(6.2)

- Both 31 (64.5)
How do you prefer to do exercise together?

- By myself 17 (35.4)

- With friends 15(31.2)

- With someone from my family 9 (18.7)

- With other cancer patients 7 (14.5)

How do you prefer to be informed regarding exercise?

- Face to face interview 32 (66.6)

- Written materials (brochure, booklet) 9 (18.7)

- Video 1(2.0)

- All of them 6 (12.5)
When do you prefer to be informed regarding exercise?

- At diagnosis 22 (45.8)

- At the beginning of the treatments 14 (29.1)

- After treatments were completed 12 (25)

Which intensity of the exercise program do you prefer?

- Low-intensity 4 (8.3)
- Moderate 38 (79.1)
- Vigorous 2(4.1)
- No preference 4(8.3)

Which type of exercise sessions do you prefer?
- Combined-type 37 (77.1)
- Same-type 11 (22.9)
Which type of exercise program do you prefer?

- Supervised exercise program 38 (79.1)

- Non-supervised exercise program 10 (20.9)
Which exercise program do you prefer?

- Structured 32 (66.6)

- Flexible 16 (33.3)
Which type of exercise do you prefer to do?

- Walking/jogging 32 (66.6)

- Swimming 9 (18.7)

- Cycle 3(6.2)

- Pilates 2(4.1)

- Dance 2 (4.1)

BCRL, breast cancer—related lymphedema

facilitators, barriers, and preferences may highlight the gap
regarding conceptions, beliefs, and practices of patients with
BCRL.

Regarding the exercise barriers in our study popula-
tion, fatigue was the most frequent symptom-related bar-
rier, followed by pain and lymphedema, respectively.
Similarly, fatigue has been showed the most common
symptom-related barrier in the previous studies in breast
cancer and other cancer survivors [24, 27, 32]. In addi-
tion, fear of being fatigued was also an important barrier
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in our study population reported by nearly one-third of
the patients. We suggest that patients with BCRL should
be evaluated in terms of fatigue when prescribed with an
exercise program. In addition, improving patients’
knowledge regarding the beneficial effects of regular ex-
ercises and physical activities on fatigue may be helpful
to increase patients’ participation to exercise programs.
Lymphedema was the second common exercise barrier for
the patients and 27% of those had fear of exacerbation of lymph-
edema. There was a misunderstanding that especially strenuous
aerobic exercises and/or resistive training of the upper limb may
lead to the increased risk of the development of BCRL or an
increase in edema volume in the affected limb in the past [21].
However, that misconception has changed in the recent years.
According to a Cochran review (2016), a structured exercise
program supervised by a physiotherapist has been reported as
more beneficial and there has been no evidence that upper limb
exercises resulted in the increased risk of the development of
BCRL [13]. Additionally, muscle pumps during exercise can
stimulate the lymphatic transport, and increase in functionality
improves coping with lymphedema in patients with BCRL [40,
41]. Following these findings, there has been growing evidence
for supervised strengthening and endurance exercises with com-
pression garments or bandages that proven to be effective with-
out any adverse event for patients with BCRL [19, 22, 23].
Though these improvements in the literature, this trend has been
considerably unchanged in clinical practice, and patients with
BCRL may have kinesiophobia and continue to fear and worry
regarding doing activities and participating in exercise programs
[37]. In a previous qualitative study (n = 29), many patients with
lymphedema had various cancer diagnosis that reported a fear of
worsening lymphedema [37]. In the present study, while pa-
tients had beliefs that exercise may increase their fatigue or
lymphedema, they reported that exercise is very important for
their health. Accordingly, it seems that patients were confused
regarding doing exercise. We suggest that exercise interventions
for patients with BCRL should include two components, i.e.,
one is a supervised or string-controlled exercise prescription and
the other one is patient education to overcome these barriers and
beliefs, and lack of or inaccurate information regarding exercise.
Pain was found as one of the most reported exercise barrier,
which had the same percentages with the presence of lymph-
edema. This finding related to the high rate of radical surgery
(e.g., mastectomy) was implemented in our study population,
which may result with higher musculoskeletal problems than
minimally invasive surgeries such as breast-conserving sur-
gery [42]. In addition, radiotherapy can cause the presence
of musculoskeletal upper limb dysfunctions (e.g., decreased
shoulder range of motion and muscle strength and/or impaired
shoulder and scapular kinematics) due to tissue adhesions and
fibrosis that may lead to pain [43]. Furthermore, surgery and
adjuvant therapies (e.g., radiotherapy and chemotherapy) are
related to the presence of neuropathic pain and sensory

changes due to the nerve damage [44, 45]. Similarly, pain
has been found a significant exercise barrier in the previous
studies in patients having other cancer diagnosis [24, 26].
Accordingly, we suggest that assessment of musculoskeletal
problems and underlying mechanisms of pain should be taken
into consideration in patients with BCRL when planning an
exercise program. Current pain management strategies for
breast cancer patients such as pain neuroscience education,
cognitive behavioral therapy, body awareness therapy, and
myofascial relaxing treatment may be helpful to patients
who had pain, and through these interventions, patients with
BCRL can gain exercise behavior more easily [46, 47].

The present study revealed that having other respon-
sibilities related to home, children, or work, no priority,
busy schedule were the most common individual bar-
riers. The most common environmental factors were
weather and social support from the others to do exer-
cise. Majority of these barriers were similar with the
other studies in breast cancer or other cancer diagnosis
[28, 33]. Sixty percent of the patients with BCRL had
no occupation in the present study, yet all of those were
housewives. In the Turkish culture, women have various
responsibilities at home regarding housework (cooking
and cleaning activities) or childcare, and these responsi-
bilities have been recognized as carried out only by
women and usually additional support may not be pro-
vided by other members of the family associated with
the cultural beliefs and cognitions of Turkish people. In
the previous study, responsibilities related to home and
family have been reported highly prevalent in healthy
Turkish women and reported as a significant barrier
preventing the participation in physical activity [48].
We suggest that demographic characteristics such as
age, gender, educational level, or cultural background
of different regions such as Eastern countries should
be further investigated in order to better understand in-
dividual and environmental barriers in cancer patients.
To overcome individual exercise barriers, motivational
interviewing, behavioral education (e.g., time efficient
exercise routines), and cognitive restructuring (e.g., con-
fidence building, self-efficacy, shaping positive attitudes
towards exercise) can be implemented [36].

With regard to exercise program preferences, majority of
the participants preferred to participate in a moderate intensity,
supervised, combined-type, and structured exercise program
in a sport center and in the morning. Exercise preferences for
moderate intensity, structured exercise program, and in the
morning were similar with the previous studies on cancer
survivors and breast cancer patients during treatments [27,
49, 50]. In these studies, generally unsupervised exercise pro-
grams were preferred. Because of BCRL, patients may have
preferred supervised sessions to monitor their symptoms in the
present study. We suggest that supervised or more string-
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controlled exercise and physical activity programs should be
considered to increase participation in patients with BCRL. In
addition, similar with a previous study, majority of the cancer
patients preferred to get information by a face-to-face inter-
view at the time of the diagnosis [50]. We suggest that exer-
cise sessions should be started as early as possible and patient
education should be provided by a face-to-face interview.
Lastly, the most preferred exercise was walking/jogging,
which has been reported previously [50], suggesting that ex-
ercise programs should include walking in order to increase
patients’ compliance.

The present study had some limitations. Firstly, cross-
sectional design of the study prevented to reveal temporal
relations. Secondly, the number of study population was small
when compared to previous studies investigating the exercise
barriers and preferences of breast cancer survivors. However,
no study focused on BCRL apart from a qualitative study that
reported quantitative data on experiences of patients regarding
physical activity and BCRL [37]. Lastly, the majority of the
outcome measures were based on self-report and the psycho-
metric analysis of the used checklists/questionnaires for bar-
riers and preferences could not be performed.

Conclusion

The present study provided detailed information regarding
physical activity level, exercise behavior, exercise barriers,
and preferences reported by patients with BCRL. Insufficient
physical activity level and exercise behavior were determined
in patients with BCRL. Patients had various symptom-related
barriers and beliefs regarding exacerbation of symptom sever-
ity by doing exercise. We suggest that exercise interventions
should include symptom management strategies and patient
education regarding doing exercise within safe limits, positive
effects of regular exercise, and motivational interviewing to
increase exercise participation in patients with BCRL. When
considering exercise preferences of patients with BCRL, exer-
cise interventions should be supervised and planned based on
the most enjoyed activities (e.g., walking), and started as early
as possible after the diagnosis. We suggest that further longi-
tudinal studies with larger sample size including culturally
adapted valid and reliable questionnaires for the assessment
of exercise barriers and preferences of exercises in patients
with BCRL should be conducted.
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