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A B S T R A C T

Purpose: The aim of our randomized controlled study is to determine the effect of lymphedema self-management
in the prevention of breast cancer-related lymphedema and quality of life.
Method: Sixty-one breast cancer patients were included in the study. In the intervention group, patients were
provided training and given a training booklet describing "exercise, massage and prevention methods" by the
researchers, as part of the Self-Management of Lymphedema Program. Patients were followed by telephone for 6
months and through monthly clinical check-ups. Patients in the intervention and control groups were evaluated
in both the pre-operative and post-operative periods (at one, three and six months) using the "DASH",
"Measurement of Upper Extremity", " EORTC QLQ-30 and BR-23 questionnaire". The Mann Whitney U test, the
Kruskal-Wallis H test, the Wilcoxon test, and the Friedman test were used for the statistical analysis of the data.
Results: At the end of the study, while lymphedema development was not observed in the intervention group,
61.2% of the control patients developed lymphedema. The difference between the intervention and control
groups for the development of lymphedema was found to be statistically significant (χ2 = 25,943; p= 0,000).
The quality of life of the intervention group was higher than that of the control group. Moreover, the symptom
scores of the intervention group were found to be significantly lower than those of the control group.
Conclusions: As a result of our research, it can be concluded that the Self-Management of Lymphedema Program
is effective at preventing lymphedema development following breast cancer treatment.

1. Introduction

Lymphedema is one of the most burdensome complications of breast
cancer treatment. It affects approximately one-third of all breast cancer
survivors and may significantly impair the physical and psychological well-
being of affected women (Ferlay, 2015). Almost 20–21% of all breast cancer
survivors will develop the health deviation of lymphedema (Armer and
Stewart, 2010; McLaughlin et al., 2013; Ahn and Port, 2016). At 60 months
post-treatment, LE incidence using the four criteria ranged from 43% to
94%, with 2 cm associated with the highest frequency for lymphedema
occurrence and SS the lowest (Armer and Stewart, 2010). There is a dete-
rioration in the upper extremity lymphatic drainage after the axillary lymph
node dissection and radiation in women who have undergone surgery for
breast cancer. Axillary therapy is hypothesized to induce damage inter-
rupting lymph transport, such that lymph volume exceeds transport cap-
abilities, eventually leading to abnormal accumulation of tissue protein,

edema, and chronic inflammation within the arm. The protein-rich fluid
continues to accumulate, leading to even more swelling and hardening of
the arm with an asymmetric growth (Kebudi, 2003; Simonavice et al.,2017).
Lymphedema is a chronic condition that brings multiple problems, making
normal daily activities difficult. Lymphedema causes to pain, loss of sen-
sation, muscular weakness, and a decline in elasticity. When lymphedema is
chronic, there is a lack of movement in articulations, and the skin thickens,
making it stiffer and more vulnerable to infections. This negatively affects
the daily life of individuals, as they are not able to complete daily life ac-
tivities alone, and they require help from other family members (Ridner,
2005; Heisig et al., 2016; Wanchai et al., 2016).

Physical changes in the lymphedema-affected extremity negatively
affect the individuals’ body image and bring sexual problems as well
(Yildiz and Karayurt, 2011). Radina et al. (2004) examined 18 lymphe-
dema cases and found that there are deteriorations in the body images of
the patients, because of the development of lymphedema. In addition,

https://doi.org/10.1016/j.ejon.2019.02.006
Received 7 February 2018; Received in revised form 9 February 2019; Accepted 18 February 2019

∗ Corresponding author. Hacettepe University Nursing Faculty, 06100, Sihhiye, Ankara, Turkey.
E-mail address: sevgisunkapucu@gmail.com (S. Kapucu).

European Journal of Oncology Nursing 40 (2019) 22–35

1462-3889/ © 2019 Published by Elsevier Ltd.

T

http://www.sciencedirect.com/science/journal/14623889
https://www.elsevier.com/locate/ejon
https://doi.org/10.1016/j.ejon.2019.02.006
https://doi.org/10.1016/j.ejon.2019.02.006
mailto:sevgisunkapucu@gmail.com
https://doi.org/10.1016/j.ejon.2019.02.006
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejon.2019.02.006&domain=pdf


researchers found that patients feel ugly, have difficulties choosing what to
wear, and have sexual problems based on their negative body perceptions.
Researchers say that women limit their social lives for fear of being
questioned about their affected extremities (Radian et al., 2004).

Dependency on others for help with their daily life activities and a
negative body image related to lymphedema can have an impact on the
individuals’ psychological, social, and sexual well-being, and reduce
their quality of life (Beaulac et al., 2002; Rietman et al., 2004; Ay et al.,
2014). Today, there is a great deal of thought for reducing the cancer-
treatment related side effects and increasing the quality of life. Redu-
cing side effects is frequently discussed, as advances in the diagnosis
and treatment of cancer have resulted in increased survival rates (Aslan,
2016; Radina et al., 2004). Today, the current approach to the treat-
ment of breast cancer is providing a high quality of life as the targeted
success in treatment, rather than extending the length of survival
(Bakar et al., 2014; Beaulac et al., 2002).

Lymphedema is one of the major serious complications of breast
cancer treatment, and it has a significant negative impact on quality of life
(Ahn and Port, 2016; Devoogdt et al., 2010). Ozcinar et al. (2010) found
that the incidence of lymphedema after surgery during the mid-term
period was 24.8%. Soran et al. (2000) included 56 women patients in their
study who were contacted for follow-up at least 12 months after surgery;
they found that the quality of life scores of the group of patients with
lymphedema was lower than the group of patients with no lymphedema.
Kwan et al. (2002) found that after treatment, breast cancer patients with
pain, and chronic arm morbidity, including lymphedema, had significantly
lower scores for physical, social, or pain sub-scores of quality of life,
compared to the patients without any symptoms. Aslan (2016) indicated
that patients with lymphedema problems experience limitation in articu-
lation and shoulder movement, and have lower scores of quality of life.

Possible lymphedema risk factors among women diagnosed with
breast cancer are: being above normal weight and obesity, age, having
cancer on the dominant arm side, axillary lymph node metastasis, ad-
vanced stage cancer, tumor size, wide incision cuts, having axillary
lymph node dissection and number, the number of lymph nodes re-
moved, and axillary radiotherapy and chemotherapy after the surgery.
In addition to these risk factors, the risk of lymphedema development
increases if the arm becomes infected, if there is a lack of education
regarding lymphedema, and if the patient is unable to exercise and
complete self-care activities to prevent the lymphedema development
(Golshan and Smith, 2006; Park et al., 2008).

It is observed that precautionary measures and education in pre-
venting the development of lymphedema are effective at the early stage.
In addition, the active range of movement is recommended for patients
to provide scapulothoracic rhythm, elbow, wrist and hand mobility
(Basaran and Kozanoglu, 2009; Buyukakincak et al., 2014). However, the
literature emphasizes (Demir, 2008; Guzelant et al., 2004) the im-
portance of practices to prevent the development of lymphedema rather
than advanced lymphedema treatment. Treatment of lymphedema is a
long-term, expensive and difficult process, and lymphedema cannot be
totally cured. In cases of lymphedema, patients should be included in a
long-term, physical treatment program to reduce edema, and should be
followed by a physiotherapist (Huang et al., 2013). Lymphedema cannot
be totally cured, but its development can be prevented. Nurses should
evaluate patients to determine which patients are at high risk for lym-
phedema. Therefore, they can help patients through early detection of
developing lymphedema. Lee et al. (2001) conducted a survey with 171
patients following completion of treatment for breast cancer and re-
vealed that 82.5% of patients knew they were at risk for developing
lymphedema, however, the level of knowledge about preventive care in
lymphedema was inadequate. It was found that nurses were the most
frequently cited resource for information. In order to improve patients'
level of knowledge and their awareness of lymphedema care, the pro-
vision for systematic and comprehensive patient education needs to be
addressed. Education and training will be essential components of efforts
to ensure self-care management for lymphedema patients (Stevinson

et al., 2004; Galvão and Newton, 2005; Knols et al., 2005; McNeely et al.,
2006). Self-management of lymphedema includes: knowing possible
lymphedema risk factors and signs, being able to evaluate the affected
arm in terms of lymphedema, preventing trauma of the affected ex-
tremity and reducing the risk of infection, protecting and maintaining the
skin integrity, maintaining a body mass index within the normal range,
and regular exercise (Demir, 2008).

Nurses play significant roles in teaching the lymphedema self-man-
agement method to the patients. An education plan should be designed to
teach self-management of lymphedema to the patients who are at risk of
developing lymphedema. In addition, nurses should be able to evaluate the
patient for lymphedema in order to make an early diagnosis and educate
the patient in prevention. Early diagnosis and prevention can contribute to
a higher quality of life for the patient (Gul &Erdim, 2009; McCaulley and
Smith, 2014). This study aims to teach the self-management of lymphe-
dema method, prevent lymphedema development and improve the quality
of life of the patients who have undergone breast cancer surgery.

Hypothesis;

• H1-a: The Self-Management of Lymphedema Program is effective at
preventing breast cancer-related lymphedema.

• H1-b: The Self-Management of Lymphedema Program is effective at
improving the quality of life of patients.

2. Method

2.1. Design and participants

The research is a parallel design, single-blind, randomized, and
controlled trial. The research was carried out in a state university, the
Adult Hospitals General Surgery Department, between November 20,
2015 and November 20, 2016 with breast cancer patients who planned
to undergo a mastectomy.

2.1.1. Research inclusion criteria

⁃ Patients aged between 18 and 65
⁃ Patients with a body mass index (BMI) ≤ 30 (Pre-treatment BMI

may be a risk factor for lymphedema) (Ridner et al., 2011)
⁃ Patients who had undergone a modified radical mastectomy and

breast-conserving surgery
⁃ Patients who had axillary lymph node dissection (patients in which

at least two lymph nodes were dissected)
⁃ Volunteering to participate in the study

2.1.2. Research exclusion criteria

⁃ Patients with a body mass index (BMI) ≥ 30
⁃ Patients who had bilateral lymph node dissection
⁃ Patients who were pregnant or lactating
⁃ Patients who had cancer other than breast cancer

2.1.3. Discharge criteria

⁃ Patients who had wound site infection in the post-operative period
⁃ Patients who required a second surgical intervention in the post-

operative period
⁃ Patients who developed skin reaction (swelling and rash in the arm)

after radiotherapy
⁃ Patients who missed the steps of SMLP (e.g. missing exercise at least

for a week, not performing skin care)

2.2. Sample size

In the study, 108 breast cancer patients were contacted between
November 20, 2015 and November 20, 2016. The minimum sample size of

K. Temur and S. Kapucu European Journal of Oncology Nursing 40 (2019) 22–35

23



the study was calculated via statistical power analysis using the G*Power
software. Through this analysis, a minimum sample size of 40 (20 patients in
each group) was determined, accepting as clinically significant a minimum
2 cm difference or more in arm circumference for at least one anatomic point
measured between affected and non-affected limbs, an α error value of 5%,
and power of 95% for pilot study. Then it was also included in the study.
Thirty-six individuals were excluded from the research, as they did not meet
the research criteria. However, due to the projection for the loss of patients
and six-month follow-up time for each patient, 72 patients (36 patients in the
intervention group, 36 patients in the control group) were included in the
research sample. These individuals (n = 72) were randomly assigned to
either the intervention group (n:36) or the control group (n:36). Two pa-
tients from the intervention group and one patient from the control group
did not follow the research program; three patients in the intervention group
and two patients from the control group had wound site revision in the post-
operative period during the research, one patient from the intervention
group developed skin reaction after radiotherapy, two patients from the
control group had wound site infection and were discharged from the re-
search (11 patients in total) and the 61 breast cancer patients (30 inter-
vention, 31 control) were constituted the research sample (Fig. 1). “G.Power-
3.0.1” program was used with a sample size of a 0.90 test power and a
significant alpha value of α = 0.05 and 0.72 effect size.

2.3. Randomization and allocation

Block randomization was conducted according to the age and body
mass index to determine the patients to be included in the intervention
and control groups. Accordingly, the randomization of the patients to
be assigned to the intervention and control groups was performed by
using the http://www.e-picos.com/randomizer_rpg.php link.

2.4. Research tools

After the literature review was completed, the researcher developed
a data sheet. It included questions on socio-demographic and disease-
related characteristics. DASH, a Measurement of Upper Extremity” and
the EORTC QLQ-30 scale (European Cancer Research and Treatment of
Cancer Core QoL Questionnaire) were used to collect the data. The
researcher has been trained to use assessment tools especially, DASH
and Measurement of Upper Extremity.

2.4.1. Data sheet
The data sheet was developed after the literature reviews to de-

termine some of the socio-demographic and medical characteristics of
the patients, as well as characteristics of the disease and treatment. This
form includes 22 questions in total, 10 of which are related to socio-
demographic characteristics, five questions are related to medical
characteristics, and seven questions are related to the treatment char-
acteristics. It was used on five patients to test patients comprehension
before the intervention. These patients were not taken to study.

2.4.2. Disabilities of the arm, shoulder, and hand (DASH)
Upper extremity problems, and the ability to perform routine activities

of daily living, which require the use of the upper extremity, were evaluated
using the DASH in both groups. The DASH, developed by the American
Academy of Orthopedic Surgeons, validated in Turkish, is a self-rated
questionnaire that measures upper extremity disability and symptoms. It has
been indicated that there are no major difficulties in translating and inter-
preting. DSH-Function/symptom test-retest reliability was found to be 0.910
and DASH -Work Model 0.793 (Gummesson et al., 2003). It has 30 items,
with scores ranging from one to five. Higher scores point to greater dis-
ability. The first 21 items are related to unease in performing DLAs. Five
items assess symptoms like pain, tingling, stiffness, weakness, and the extent
to which upper extremity impairment limits the performance of social ac-
tivities or DLAs. An additional four questions assess social function, work,
sleep, and self-confidence (Hudak et al., 1996).

2.4.3. Upper extremity circumference measurement
The upper extremities were measured to examine the presence of

lymphedema. Each subject was seated in a chair with the elbow joint
flexed out at 90°. The edema was measured with a measuring tape at four
different points of metacarpophalangeal joints, at the wrist, 10 cm above
and below the lateral epicondylitis, and the obtained value, the difference
between two arms (Δ = the circumference of the arm in the operated side
– the circumference of the normal arm). Circumferential and volumetric
measurements are used to diagnose lymphedema. In the literature, it is
stated that lymphedema is clinically diagnosed when there is a difference
of 2 cm or more in the arm circumference for at least one anatomic point,
measured between the affected and unaffected limbs. (Golshan and Smith,
2006; Gursoy et al., 2006; Armer and Stewart, 2010). Water displacement
and circumference measurement are reliable techniques for assessing
lymphedema in clinical practice (Chen et al., 2007).

2.4.4. EORTC QLQ-30 (European Organization for Research and
Treatment of Cancer Core QoL questionnaire)

The Quality of Life Questionnaire developed by Aaronson et al.
(1993) contains 30 questions and three headings of general well-being,
functional difficulties, and symptom control. It was adapted for Turkish
by Guzelant et al., in 2004 and was proved to be valid and reliable for
patients with lung cancer in Turkey with a Cronbach's alpha coefficient
≥0.70. The EORTC QLQ-30 scale is a multi-dimensional questionnaire
consisting of questions regarding general well-being, as well as a
functional scale (physical, role, cognitive, emotional, and social func-
tioning), and symptom scale. Higher scores of general well-being and
functional scales indicate a higher quality of life, while lower scores
indicate a lower quality of life (Aaronson et al., 1993; Fayers et al.,
2002; Guzelant et al., 2004).

2.4.5. EORTC QLQ-BRE 23 (European Organization for Research and
Treatment of Cancer Core QoL questionnaire)

The EORTC QLQ-BRE 23 scale is a sub-module of the European
Organization for Research and Treatment-QoL questionnaire for asses-
sing specific quality of life issues relevant to patients with breast cancer.
It was developed for patients in varying stages of disease and treatment
modality. EORTC QLQ-BRE 23 consists of 23 questions to assess disease
symptoms and therapy side effects. It is constituted by two sub-groups as
functional, and symptom scales to assess body image, therapy side ef-
fects, future perspective, systemic, breast symptoms, arm symptoms,
sexual enjoyment, sexual functioning, and the negative emotional effects
of hair loss. Higher scores on the functional scale indicate a higher
quality of life, while lower scores indicate a lower quality of life. Higher
scores on the symptom scale indicate a lower quality of life, while lower
scores indicate a higher quality of life (Aaronson et al., 1993; Aslan,
2016). It was adapted for Turkish by Demirci et al. and was proved to be
valid and reliable for patients with Turkish breast cancer patients. The
QLQ-C30 has been found to have a high reliability of 8 on a multi-item
scale (Cronbach's coefficient > 0.7); In cases where physical functioning
and pain scores were less reliable (Cronbach's were 0.66 and 0.68, re-
spectively). In QLQ-BR23, 3 of the 3 multi-item scales were found to be
reliable, and the less reliable breast and arm indicator scale. The most
significant subscales of QLQ-C30 on the global health was emotional
function, followed by fatigue, role function and loss of appetite
(p= 0.002, p= 0.01, p= 0.03 and p, respectively) (p= 0.006, p= 0.01
and p= 0.03, respectively). Among QLQ-BR23 scales systemic treatment
side effects, future perspective and hair loss subscales were found to have
a great influence on the global health status (Demirci et al., 2011).

2.5. Intervention

2.5.1. Intervention group
The researcher informed the patients for the Self-Management of

Lymphedema Program (SMLP), and its objective and patients were
followed for six months.
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Fig. 1. Study flow chart.
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2.5.1.1. Self-management of lymphedema program(. SMLP) includes
being aware of lymphedema symptoms and risk factors, evaluating
the extremity in terms of lymphedema, preventing possible infections,
maintaining good care of the skin, protecting the affected extremity
from traumas, maintaining an ideal weight, and exercising.

STEP 1: Informing; The patients were informed about development
mechanisms and risk factors of lymphedema in the pre-operative
period and during the post-operative period (second and third day).
Education themes:
• Symptoms and signs of lymphedema
• Development mechanisms and risk factors of lymphedema
• Evaluation of lymphedema
• Prevention of possible infections
• Skin care
• Protecting the arm and the breast from traumas
• Having ideal weight
• Exercising

Patients were provided a training booklet containing the above-
mentioned headings, and a time schedule for the Self-management of
Lymphedema Program was given to the patients.

STEP 2: Lymphedema evaluation; Measurement of the upper ex-
tremity circumference was done in the hospital, and the DASH scale
was used to evaluate the patients both during the pre-operative and
post-operative periods (At one, three and six months).
STEP 3: Exercising program; Within the first 24 h after the surgery,
patients were asked to do hand squeezing exercises with a medium-
level stress ball four times a day, squeezing 15 times each time. The
minimum amount of exercises required for the patient and the time
to make the patient start exercising were determined by the doctor
and nurse together taking into consideration the physical condition
of the patient, and the patient's general well-being during the post-
operative period. In addition, patients were asked to do active and
passive arm exercises three to six times a day at first, and then
gradually increase the number to 10, from passive to active within
30–60 min. Before starting to exercise, patients were advised to do
warm up movements to prevent any muscle damage and to divide
the exercises into 10–15 min sets in case of any pain. The number of
exercises within the context of self-management of lymphedema is
presented in Table 1.

2.5.1.2. Exercise program. Exercise 1: Stand up and lift one shoulder up
and down, then repeat the same movement for the other times 3 times
10 times a day.

Exercise 2: Move both shoulder joints in a circular motion. This
action should be done especially backwards.

Exercise 3: Sit upright, put your elbow on the table and comb one
side of your hair from front to back, then try to comb all of your hair.

Table 1
Exercise program within the context of self-lymphedema management of lymphedema.

Exercise types 1st month (every day) 3rd month (every day) 6th month (every day)

Exercise 1 3 times a day, repeat by 6 per session 3 times a day, repeat by 8 per session 3 times a day, repeat by 10 per session
Exercise 2 3 times a day, repeat by 6 per session 3 times a day, repeat by 8 per session 3 times a day, repeat by 10 per session
Exercise 3 3 times a day, repeat by 6 per session 3 times a day, repeat by 8 per session 3 times a day, repeat by 10 per session
Exercise 4 3 times a day, repeat by 6 per session 3 times a day, repeat by 8 per session 3 times a day, repeat by 10 per session
Exercise 5 3 times a day, repeat by 6 per session 3 times a day, repeat by 8 per session 3 times a day, repeat by 10 per session
Exercise 6 3 times a day, repeat by 6 per session 3 times a day, repeat by 8 per session 3 times a day, repeat by 10 per session
Exercise 7 3 times a day, repeat by 3 per session 3 times a day, repeat by 5 per session 3 times a day, repeat by 5 per session
Exercise 8 3 times a day, repeat by 5 per session 3 times a day, repeat by 7 per session 3 times a day, repeat by 10 per session
Exercise 9 3 times a day, repeat by 3 per session 3 times a day, repeat by 5 per session 3 times a day, repeat by 5 per session
Exercise 10 3 times a day, repeat by 6 per session 3 times a day, repeat by 8 per session 3 times a day, repeat by 10 per session
Exercise 11 3 times a day, repeat by 3 per session 3 times a day, repeat by 5 per session 3 times a day, repeat by 5 per session
Exercise 12 3 times a day, repeat by 6 per session 3 times a day, repeat by 8 per session 3 times a day, repeat by 10 per session
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Exercise 4: Raise your arms to shoulder level and rotate your arm
backwards by making small circular movements in this position.

Exercise 5: Sit on the chair, the upper arm should be flat on the
shoulder, be careful that your forearm is held perpendicular to the
upper arm. Close your hands (punch) and open them. Lower your arms
down, loosen and repeat the movement.

Exercise 6: Turn your face to the wall. Get closer to the wall. Make
your hands like climbing the wall. When you feel pain or pain in your
arm, stop acting. With this move, you will see that you can raise your
arm a little higher each day.

Exercise 7: Stand with your legs open. Put your hands ahead. Take
them slowly to your head. Bend the elbows up and down behind your
head, lift up, rest.

Exercise 8: Slowly circle large circles around your body with your
arms, rest. Slowly rotate your arms around your body, making big
circles. Then repeat the reverse movement and relax.

Exercise 9: Extend your arms to the side. Bend your elbows and
place them behind your head. Try to touch at the tip of your elbows
facing towards eachother place them at the front of your chin.
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Exercise 10: Extend your arms to the side. Make small circles. Then
complete the movement by shrinking the circles.

Exercise 11: Extend your arms at shoulder height in front of you.
Swing your arms forward and backward.

Exercise 12: Make a gentle supportive movement with a piece of
towel or fabric (move it back and forth on your back?). Repeat the
movement in the same way as above on both sides.

STEP 4: Simple lymphatic drainage; Within the context of patient
massaging, the researcher demonstrated and taught deep dia-
phragmatic breathing exercises, neck drainage, unaffected side ax-
illary drainage, affected side axillary drainage, and upper extremity
drainage. Before the massaging started, the patients performed
breathing exercises. Initially, breathing exercises were done 3 times
a day for 3 min, and then 3 times a day for 5 min in the following
months, to stimulate the lymphatic system. The number of massa-
ging and breathing exercises within the context of self-management
of lymphedema is presented in Table 2.

First Month: Upper extremity circumference was measured and the
DASH evaluation was conducted in the clinics. Patients’ questions were
answered and they were informed about the study.

Second Month: Patients were followed by telephone.

Table 2
Massage and breathing exercise program within the context of self-lymphedema management of lymphedema.

STEP 5: Monitoring; After discharge from the hospital, patient follow-up was done through telephone calls at regular times each week during the first month by
the researcher (The researcher participated in the Lymphoedema Management Training Program after Breast Surgery organized by Hacettepe University
Lymphoedema Diagnosis and Treatment Application and Research Center). Then the patients received regular monthly calls and were encouraged to do their
exercises and to follow the instructions provided through the education.

Exercise types 1st month (every day) 3rd month (every day) 6th month (every day)
Self-massage 2 times a day, repeat by 8 per session 2 times a day, repeat by 10 per session 2 times a day, repeat by 10 per session
Breathing exercise 3 times a day, 3 min per session 3 times a day, 5 min per session 3 times a day, 5 min per session
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Third Month: Upper extremity circumference measurement and the
DASH evaluation were conducted in the clinics. Patients’ questions
were answered and they were given further information.

Fourth Month: Patients were followed by telephone.
Fifth Month: Patients were called by phone and encouraged to

follow their exercise programs.
Sixth Month: Upper extremity circumference was measured and the

DASH evaluation was conducted in the clinics. The patients were in-
formed that the program was ended.

2.5.2. Control group
The following was applied to this group of patients:

1. The researcher used the “Questionnaire Form”, "Questionnaire on
Arm, Shoulder and Hand Problems", and "EORTC Quality of Life
Survey Questionnaire QLQ-30″ in the first interview in the pre-op-
erative period.

2. After the mastectomy and at the end of the first, third, and sixth
months of the study, patients were called into the clinics for follow-
up, and the "Questionnaire on Arm, Shoulder and Hand Problems",
"Measurement of Upper Extremity" were used to survey the patients,
and the "EORTC Quality of Life Survey Questionnaire QLQ-30″ was
applied at the end of the third and the sixth months. Training
booklets were distributed at the end of the study, and patients who
volunteered for education were trained about SMLP. Even the
maximum benefit is questionable, the rationale behind the in-
troduction of booklet and SMLP was to develop an opportunity for
the control group receiving the routine standard lymphedema pre-
vention care (hospital standard care includes; giving information
about lymphedema prevention is provided by a nurse in postop 14th
days). This group did not receive any intervention except for the
usual care.

2.5.2.1. Statistical methods. Statistical analyses were done using the
SPSS (IBM SPSS Statistics 20) program. Frequency tables and
descriptive statistics were used to interpret the findings. Non-
parametric methods were used to test the data without normal
distribution. As appropriate to the non-parametric methods, the
“Mann-Whitney U Test” (Z table value) was used to compare
outcomes between two independent groups, the “Kruskal-Wallis H
Test” (χ2 table value) was used to compare outcomes among more
than two independent groups and the “Bonferroni Correction” was used
to counteract the problem of these multiple comparisons. The
“Wilcoxon” test was used to compare scores between two groups and
the “Friedman Test” (χ2 table value) was used to compare three or more
paired groups. The Spearman correlation coefficient was used to
examine the relationship between the parameters evaluated.

2.5.3. Ethical considerations
This study was approved by the ethics committee of the private

University Ankara on August 10th, 2015 (No: 99950669/172). In ad-
dition, permission from the institution and written approval were ob-
tained from the volunteer participants. The patients were informed
about the objective and the participants' rights by researcher of the
study after the necessary permissions were obtained, and a verbal and
written consent was obtained from all subjects who agreed to partici-
pate in the research.

3. Results

3.1. Demographics and clinical characteristics

The average age of the patients was 47.6 ± 8.96 years in the in-
tervention group, and 45.6 ± 9.03 years in the control group. The
majority of patients in the intervention and control groups were mar-
ried and were primary school graduates. The majority in each group of

patients had stage II breast cancer with modified mastectomy surgery
and had undergone radiotherapy. The average number of dissected
lymph nodes of those in the intervention group of patients was
17.5 ± 9.72, while it was 18.8 ± 8.22 in the control group. The
characteristics of the patients in both groups were similar in terms of
socio-demographic, disease-related, and medical treatment features
(p > 0.05) (Table 3).

3.2. SMLP output measurements

At the end of the study, while lymphedema development was not
observed in the intervention group, 61.2% of the control patients de-
veloped lymphedema (The presence of lymphedema was confirmed at
2-cm with a minimum difference in two arms). The difference between
the intervention and control groups for the development of lymphe-
dema was found to be statistically significant (χ2 = 25,943; p = 0,000)
(Tables 4–7).

3.2.1. DASH assessment
Table 4 presents a comparison of the DASH scores of the two groups.

The mean DASH scores, over time, were significantly different between
the groups during the sixth month (p < 0.05). DASH scores decreased
progressively in the intervention group during the third and sixth
months, while these scores increased in the control group.

3.2.2. Upper extremity measurements
In the first, third and sixth months, upper extremity measures of the

intervention group were significantly lower than the measurements of
the control group (p < 0.05). The highest measurement of the upper

Table 3
Comparison of the intervention and control groups according to the descriptive
Characteristics.

Characteristics Intervention Group
(n = 30)

Control Group
(n = 31)

Statisticalap
value

n % n %

Mean±SD (Min-
max)

47,6 ± 8,96
(29–64)

45,6 ± 9,03
(29–62)

Age
42 age ↓ 10 33,3 11 35,5 χ2 = 0,934
43-51 age 8 26,7 11 35,5 p= 0,627
52 age↑ 12 40,0 9 29,0
Marital Status
Married 25 83,3 29 93,5 χ2 = 0,722
Single 5 16,7 2 6,5 p= 0,396
Education Level
Primary School 12 40,0 13 41,9
Secondary School 2 6,6 1 3,2 χ2 = 0,416
High School 8 26,7 8 25,8 p= 0,937
University 8 26,7 9 29,1
Disease stage (pathology report)
Stage 1 2 6,7 2 6,5 χ2 = 0,024
Stage 2 16 53,3 16 51,6 p= 0,988
Stage 3 12 40,0 13 11,9
Affected ExtremityLeftLeft
Right 14 46,7 16 51,6 χ2 = 0,149
Left 16 53,3 15 48,4 p= 0,699
OperationBreast Care Surgery
Modified Radical

Mastectomy
22 73,3 17 54,8 χ2 = 2435

Breast Care Surgery 8 26,7 14 45,2 p= 0,296
BMIb (kg/m2)
24,9 and ↓ 11 36,7 12 38,7 χ2 = 0,027
25 and ↑ 19 63,3 19 61,3 p= 0,870
Number of lymph

nodes extracted
±X SD¯ ±X SD¯ t = −0,567

17,5 ± 9,72 18,8 ± 8,22 p= 0,573

a χ2-mutltiplication tables” are used, n examing the relationship between
qualitative variables.
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extremity in the control group was observed during the sixth month
(Tables 5–7).

3.3. Quality of life assessment: EORTC QLQ-30 and EORTC QLQ-BR23

It was determined that there is a significant difference between the
general health perception, physical function, role function, emotional
function, cognitive function, and social function scores of the inter-
vention and control groups (p≤ 0.05), and the scores of the interven-
tion group were found to be higher than the scores of the control group.
It was found that the quality of life of those in the intervention group
was higher than the quality of life of those in the control group
(Table 8).

In the third and sixth months, the scores related to the symptoms of
fatigue, pain, and insomnia of the intervention group were found to be
significantly lower than the scores of those in the control group. The
difference between the groups was also significant (p≤ 0.05).

The EORTC QLQ-BR23 results suggest that, within the groups,
symptom (therapy side effects, breast and arm symptoms, and negative
emotions due to hair loss) scores of the intervention group progressively
decreased in the third and sixth months, while symptom scores pro-
gressively increased in the control group (Table 9).

4. Discussion

In our randomized, controlled, experimental study, 30 patients who
had undergone breast cancer surgery were accepted for the SMLP for six
months. In this program, patients who had undergone breast cancer
surgery were accepted for the SMLP for six months. In this program,
patients were educated on lymphedema symptoms, how to protect the
affected arm from infection and trauma, the importance of maintaining
a proper weight, exercise, skin care, and simple lymphatic drainage
massage. The patients were instructed in the importance of follow-up
care. SMLP is effective at preventing lymphedema development fol-
lowing breast cancer treatment and improving the quality of life of
patients.

4.1. The impact of the SMLP on lymphedema development

It was observed at the end of the six-month follow-up that the pa-
tients in the intervention group did not develop lymphedema, while
more than half of the patients in the control group developed lym-
phedema during the third month (61.2%). Meric et al. (2002) found
that lymphedema developed in the first month at the earliest and in the
109th month at the latest, while it was observed in the 17th month on
average. Todd et al. (2008) found that 10% of patients in the inter-
vention group developed lymphedema while 20% of those in the con-
trol group developed it in a 1 year follow up. Our results are similar to
the Todd study and they may have been higher due to a 6-month study.
If we could do one year follow-up, the result could be lower. Because
the patients’ acute inflammation and healing processes may also have
been effective at the postop process.

The DASH questionnaire, which evaluated the disability, activity
limitations, leisure time activities, and limitations related to being able
to work outside home resulting from upper extremity injuries of the
participating women, was given to the patients during the first, third,
and sixth months in both the pre-operative and post-operative periods.
At the end of the study, there was a decline in the DASH scores of the
patients in the intervention group. The decline in the DASH scores of
the patients in the intervention group should be an effect of the exercise
program which started in the early post-operative period in order to
promote muscle strength, resistance, and elasticity. The findings sup-
port the hypotheses that SMLP can be effective at the prevention of
BCRL, and it can also be effective at improving the quality of life of
patients. The current study provides preliminary evidence on the ef-
fectiveness of SMLP in the prevention and management of BCRL as it is
conducted in a single center and on a small sample size. It is assumed
that this success is based on a regular exercise schedule, as well as
proper skin care, which is a part of SMLP. Success was also due to the
controlled follow-ups by the patient and researcher. The literature
(Dawes et al., 2008; Smoot et al., 2010) on DASH suggests the fol-
lowing: Dawes et al. (2008) found that women with breast cancer-re-
lated lymphedema had higher DASH scores compared with the women
without any lymphedema. Smoot et al. (2010) conducted a study to
examine the upper extremity problems in women who had breast

Table 4
Comparison of the mean DASH scores of the intervention and control groups by months.

Monthly/DASH scores Intervention Group (n = 30) Control Group (n = 31) Statisticala

Median Min-Max Median Min-Max

0.month (Pre operative term) (1) 4,2 0-66,7 5,0 0,0–52,5 Z = −1055 p= 0,291
1. Month (2) 15,0 1,7–43,3 34,2 13,3–69,2 Z = −4807 p= 0,000
3. Month (3) 7,5 1,7–30,8 57,5 11,7–86,7 Z = −6279 p= 0,000
6. Month (4) 2,9 0,8–19,2 75,0 10,8–91,7 Z = −6655 p= 0,000
Statistical Analysisa χ2 = 52,172 χ2 = 73,026
probability p= 0,000 p= 0,000
difference [2-1,3,4] [3–4] [1–2,3,4] [2–3,4] [3–4]

a Mann-Whitney U” teststatistics are used for comparision of an independent groups of non-normal distributions.“Friedman” test (χ2-table valve) statistics are used

Table 5
Comparison of mean metacarpophalangeal measurements of the intervention and control groups by months.

Anatomic Localization Months Intervention Group (n:30) Control Group (n:31) Statistical Evaluationa

±X̄ SD ±X̄ SD Z p

MCP 0.month (Pre operative term) (1) 0,02 ± 0,04 0,03 ± 0,05 −1402 0,161
1. Month (2) 0,16 ± 0,09 0,41 ± 0,13 −6137 0,000
3. Month (3) 0,10 ± 0,07 0,56 ± 0,18 −6808 0,000
6. Month (4) 0,07 ± 0,05 0,73 ± 0,27 −6828 0,000

*MCP: Metacarpophalangeal.
a General linear models with repeated measures.
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cancer-related lymphedema, and who did not have lymphedema. They
found that women with breast cancer-related lymphedema had sig-
nificantly higher DASH scores. Baran (2016) indicated that as the se-
verity of lymphedema increased, the DASH score increased, and daily
life activities were affected accordingly. These findings are compatible
with our findings, as it is believed that breast cancer-related lymphe-
dema leads to limitations in the arm, shoulder, and hand movements.
These limitations also cause problems in handling daily life activities.

The development of breast cancer-related lymphedema can be
prevented. Patients should be informed about lymphedema, and take
the necessary precautions to prevent its development. In the studies
conducted on breast cancer-related lymphedema, it was determined
that a majority of patients do not know lymphedema and how to reduce
the risks and symptoms of lymphedema (Gul and Erdim, 2009). Patient
education is the most significant factor in preventing lymphedema
(Cheville et al., 2003; Evsine and Karayurt, 2014; Poage et al., 2014).
Aybala et al. (2014) indicated that the most successful method in
managing lymphedema is preventing its development. Therefore, they
emphasized the importance of the requirement that the patients should
be informed about the lymphedema risk factors. Fu et al. (2010) con-
ducted a study to examine the effects of becoming informed about
breast cancer-related lymphedema symptoms, and educated the pa-
tients on how to reduce breast cancer-related lymphedema and its
symptoms. It was found that there was a reduction in both the lym-
phedema and its symptoms in the informed group of patients.

In our study, an objective and valid evaluation was done through
the early stage patient evaluation during the pre-operative period,
giving support to make them believe in the benefits of regular partici-
pation of patients in the program, including exercise, simple lymph
drainage massage, and skin care. The evaluation also provides moti-
vation for the patients. Therefore, it can be concluded that the self-
management of lymphedema program became successful through
follow-up after discharging from the hospital. In addition, the im-
portance of this study increases with the active role of the patients in
lymphedema management by comparison after the training provided
during pre-operative and post-operative periods.

4.2. The impact of the SMLP on quality of life

In our study, our evaluations in the third and sixth months showed
that quality of life scores of the patients using the SMLP was found to be
higher than the quality of life scores of the patients in the control group.
We are of the opinion that the SMLP can be a promoting factor in im-
proving the quality of life, in the prevention of lymphedema develop-
ment.

The literature on the relationship between quality of life and lym-
phedema, Kwan (2002) found that EORTC QLQ C-30 quality of life
scores of the individuals who had lymphedema, pain and shoulder
movement limitations after breast cancer therapy were higher com-
pared to healthy individuals without any sub-scores of physical, social,
and pain symptoms. Aslan (2016) indicated that there is a negative
correlation between the presence of lymphedema and role function, the
sub-parameter of the quality of life scale of EORTC QLQ-C30. Soran
et al. (2000) included 56 women patients in their study who were
followed up at least 12 months after surgery and found that the quality
of life scores of the group of patients with lymphedema was higher than
the group of patients with no lymphedema. Beaulac (2002) explored
the association between lymphedema and quality of life in survivors of
early-stage breast cancer and found a negative correlation between
lymphedema and quality of life. Individuals who have lymphedema
have difficulties in performing their daily life activities. Their role in
the family is affected, and they see themselves different. Lymphedema
becomes a factor, which is a constant reminder of the disease and makes
women feel that they are not yet recovered. Based on all of these factors
mentioned above, people with lymphedema are expected to have a
lower quality of life. In our study, the quality of life of those in the
intervention group was higher than the quality of life of those in the
control group. It is believed that this finding is due to the lymphedema
management program the patients participated in. This included en-
couraging the patients to change their lifestyles, increasing their mo-
tivation, improving their understanding, and encouraging self-accep-
tance. Feedback was received from the patients during the interviews,
and it was found that telephone calls relieve and motivate the patients.

Table 6
Comparison of mean forearm measurements of the intervention and control groups by months.

Anatomic Localization Months Intervention Group (n:30) Control Group (n:31) Statistical Evaluationa

±X̄ SD ±X̄ SD Z p

Wrist joints 10 cm below 0.month (Pre operative term) (1) 0,02 ± 0,04 0,01 ± 0,03 −1051 0,293
1. Month (2) 0,18 ± 0,06 0,36 ± 0,10 −6403 0,000
3. Month (3) 0,10 ± 0,05 0,50 ± 0,12 −6936 0,000
6. Month (4) 0,09 ± 0,03 0,67 ± 0,22 −7008 0,000

*Points above the forearm.
a General linear models with repeated measures.

Table 7
Comparison of mean lateral epicondylitis measurements of the intervention and control groups by months.

Anatomic Localization Months Intervention Group (n:30) Control Group (n:31) Statistical Evaluationa

±X̄ SD ±X̄ SD Z p

The lateral epicondylitis measurements joints (10 cm below) 0.month (Pre operative term) (1) 0,02 ± 0,04 0,01 ± 0,03 −1051 0,293
1. Month (2) 0,18 ± 0,06 0,36 ± 0,10 −6403 0,000
3. Month (3) 0,10 ± 0,05 0,50 ± 0,12 −6936 0,000
6. Month (4) 0,09 ± 0,03 0,67 ± 0,22 −7008 0,000

The lateral epicondylitis measurements joints (10 cm above) 0.month (Pre operative term) (1) 0,02 ± 0,04 0,01 ± 0,03 −0,742 0458
1. Month (2) 0,16 ± 0,07 0,34 ± 0,13 −5675 0,000
3. Month (3) 0,11 ± 0,06 0,44 ± 0,15 −6882 0,000
6. Month (4) 0,08 ± 0,06 0,61 ± 0,21 −6852 0,000

*Points above the forearm.
a General linear models with repeated measures.
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The inclusion of the researcher's photograph in the booklet increased
their motivation and adaptation to the program (“when I open the
booklet, I see your photograph and more willingly do my exercises, I
feel as you were here”, “hearing your voice makes me feel more relaxed
and comfortable”). This verifies that the SMLP has positive effects on
the quality of life by increasing motivation as well.

In the third and sixth months, the scores related to the symptoms of
fatigue, pain, insomnia and financial difficulty of the patients in the
intervention group were found to be significantly lower than those of
the control group (p≤ 0.05). In the third month, there was an increase
in the fatigue and pain symptoms of the patients in the intervention and
control groups, while the scores of both symptoms of those in the in-
tervention group were lower in the sixth month, these scores were even
lower than the scores recorded during the pre-operative period. It is
believed that the SMLP is also effective at managing the side effects of
postoperative treatments like chemotherapy and radiotherapy. Pyzel
et al. (2006) conducted a study using the quality of life scale of EORTC
QLQ- 30 and the study indicated that patients with lymphedema ex-
perience higher physical, mental, and social deterioration, as well as
greater feelings of pain and fatigue (Pyszel et al., 2006).

In our study, the difference between the body image and future
expectation scores of those in the intervention and control groups were
found to be statistically significant, and higher in the intervention
group. In addition, the symptom scores of those in the intervention
group were found to be significantly lower than those in the control
group. It is considered that the self-management of lymphedema pro-
gram is also effective at increasing self-awareness and self-management
for the individual, in addition to supporting health-promoting activ-
ities.

5. Conclusions

As a result of our research, it can be concluded that the SMLP is
effective at preventing lymphedema development following breast
cancer treatment and improving the quality of life of patients. It is
observed that breast cancer-related lymphedema has negative effects on
individuals in terms of their physical, social, and psychological well-
being. Therefore, precautions related to preventing lymphedema before
it occurs should be considered. Education and consultancy and routine
follow-ups within the context of self-management of lymphedema are
effective at providing physical and psychological relaxation for the
patients and increasing their motivation. Evaluations of the researcher
and feedback from the patients were evidence of the effectiveness of the
study. We recommend that the SMLP should be facilitated by nurses for
the prevention and management of breast cancer-related lymphedema.

6. The limitations of the study

Patients with a BMI≥30 higher risk of lymphedema were not in-
cluded in this study. Specifically, larger physical size places a greater
demand on both the blood circulatory and lymphatic systems to move
the fluid. In breast cancer survivors with treatment-related lymphatic
damage, it is possible that the additional demand created by a larger
body size may cause an imbalance in lymphatic fluid volume and
transport capacity. Increased secretory peptides may contribute to
tissue inflammation and trigger lymphedema in at-risk arms as well
(Ridner et al., 2011). Therefore, research findings cannot be general-
ized to breast cancer patients with a BMI≥30.
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