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Özet
Amaç: Tanımlayıcı tipte olan bu çalışmanın amacı meme kanserli hastaların cerrahi tedavi sonrası kollarının fonksiyonel kullanma ve lenfödemi önleme 
davranışlarını belirlemektir.
Gereç ve Yöntem: Çalışma 125 hasta ile gerçekleştirildi. Veriler Hasta Tanıtım Formu ve Kol, Omuz ve El Sorunları Anketi-DASH’ın Türkçe versiyonu 
kullanılarak toplandı. Verilerin istatistiksel değerlendirilmesinde ki kare, Fisher exact ve Independent-Samples t testi kullanıldı.
Bulgular: Cerrahi tedavi sonrası meme kanserli kadınların %21,6’sında lenfödem tespit edildi. Hastaların egzersiz durumu ile lenfödem gelişimi arasında 
anlamlı fark bulunmazken, egzersiz süresi ile lenfödem varlığı arasında anlamlı fark olduğu belirlendi (p<0,05). Araştırmaya katılan kadınların DASH puan 
ortalaması 25,57 ± 15,86 olarak bulundu. Lenfödemi olan kadınların DASH skoru daha yüksek ve kol güçsüzlüğü daha fazlaydı.
Sonuç: Hemşirelerin meme kanserli kadınlara eğitim ve danışmanlık vermeleri, cerrahi tedavi sonrası düzenli takip edilerek hastaları önerilen egzersizleri 
yapmaları konusunda bilgilendirmeleri önerildi.
Anahtar kelimeler: Meme kanseri, lenfödem, DASH anketi
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Meme Kanserli Hastaların Cerrahi Tedavi Sonrası Kollarını Fonksiyonel Olarak Kullanma 
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Abstract
Objective: The aim of this descriptive study was to determine the behaviors to prevent lymphedema and functional use of arms patients with breast cancer 
after surgery.
Material and Methods: The study was conducted with 125 patients. The data were collected using the Patient Information Form and the Turkish version 
of the Disabilities of the Arm, Shoulder and Hand Questionnaire-DASH. Chi square, Fisher exact and Independent-Samples t test were used for statistical 
evaluation of the data.
Results: Lymphedema was detected in 21.6% of the women with breast cancer after surgical treatment. There was no significant difference between exer-
cise status and lymphedema development of the women, but there was a significant difference between exercise duration and the presence of lymphedema 
(p<0.05). The DASH mean score of the women in the study was found to be 25.57 ± 15.86. The patients with lymphedema had higher DASH scores and 
had more arm weakness.
Conclusion: It is recommended that nurses give training and consultancy to women with breast cancer and inform patients to do the recommended exercises 
by regular followups after surgical treatment.
Keywords: Breast cancer, Lymphedema, DASH questionnaire
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INTRODUCTION
World Health Organization (WHO) (2018) statis-

tics emphasized that breast cancer is ranked second, 
after cardiovascular diseases, in the ranking of known 
deaths (1). Turkish Statistical Institute (2018) showed 
that benign and malignant tumors take second place 
with a rate of 19.7% among death cases (2). According 
to WHO International Agency for Research on Cancer 
(IARC), the most frequently seen cancer types are lung, 
breast, and colorectal cancers (3). The data of Health 
Statistics Yearbook of Turkey (2017) shows that breast 
cancer in women is ranked first with a rate of 43,8 per 
hundred thousand (4).

Options such as surgery, chemotherapy, and radio-
therapy are utilized in the treatment of breast cancer. 
Surgical treatment is preferred as the primary treat-
ment method and it is performed as mastectomy and 
breast-conserving surgery (5). After these surgeries, 
patients encounter many physical and psychosocial 
problems that negatively affect their quality of life (6). 
Complications such as seroma formation, deep vein 
thrombosis, pulmonary embolism, and myocardial 
infarction in early period and pectoralis major muscle 
atrophy, limited arm mobility, neuralgia, hypertrophic 
scars, and lymphedema in the late period can be seen 
after breast cancer surgery (7). Post-surgery complica-
tions such as lymphedema, wound problems, and pain 
cause a restriction in the arm-shoulder movements and 
physical activities of the patients. Reasons causing the 
restriction of arm and shoulder movements are the fear 
of the patient from moving his/her arm, and tension 
and pain caused by scar tissue (8). In their study, Ew-
ertz and Jensen reported that 3-5 years after breast can-
cer surgery and radiotherapy, restrictions developed in 
arms and shoulders of 35.0% of the patients, continuous 
pain developed in arms and shoulders in 30.0-50.0% of 
the patients, and lymphedema developed in 15.0-25.0% 
of the patients (9).

The prevalence of lymphedema, which is one of the 
most important complications developing after surgical 
treatment of breast cancer, is between 2.0% and 83.0% 
(10-12), and it is accepted as approximately 30,0%. 
Lymphedema usually develops in the first 18 months 
after the surgical treatment (13). In the literature, it 
is reported that lymphedema caused by breast can-
cer develops at the rate of 50.0% after axillary lymph 
node dissection, 44.0% after radical mastectomy, 29.0% 
after modified radical mastectomy and 10.0% after 
breast-conserving surgery (6). Patients with lymphede-
ma cannot move their arms comfortably due to pain, 
swelling, tension, weakness in the arm, and function-
al disability and they have difficulty in performing 
their daily life activities and their roles in the family. 

In addition, due to the appearance of the arms with 
lymphedema, the body images of the patients deteri-
orate and their self-esteem decreases (6,14). After sur-
gical treatment of breast cancer, it is possible to reduce 
the functional disability in the arms of the patients and 
to prevent the development of lymphedema via patient 
education and regular exercise programs (15). Postop-
erative arm exercises recover the muscle strength and 
function of the upper extremity and reduce pain and 
discomfort (16). In the prevention of lymphedema, pa-
tients should avoid exposure to extreme heat and cold, 
pushing and pulling objects with the affected arm, lift-
ing heavy objects, and measuring blood pressure from 
the affected arm, they should be provided with a correct 
diet for weight control and should apply risk-reducing 
behaviors such as skin care and massage (16,17). In a 
study, it was shown that the development and progress 
risk of lymphedema due to mastectomy decreased with 
the education and exercise provided by nurses in early 
period (18).

Identifying the conditions in the prevention of 
lymphedema after the surgical treatment of breast can-
cer is also important as its prevention. However, there is 
a limited number of studies in the literature.  The aim of 
the present study was to determine the functional use 
of the arms of women with breast cancer after surgical 
treatment and their behaviors for preventing the devel-
opment of lymphedema. 

MATERIALS AND METHODS

Study Design
This descriptive study was conducted to determine 

the functional use of the arms of the women with breast 
cancer after surgical treatment and their behaviors to 
prevent lymphedema. 

Sample of the Study 
The sample of the study was calculated as at least 

120 people at confidence interval of 95% and by taking 
the prevalence as 0.30 (13) via the sample formula with 
known population in which the number of individuals 
in the population was known. In the study, 125 wom-
en with breast cancer, who received surgical treatment 
for breast cancer at the Medical Oncology and Radiation 
Oncology Service and Oncology Daily Treatment Center 
and agreed to participate in the study, were included.  

Data Collection
In the study, the data were collected by the research-

er between November 2017 and February 2018 using 
the patient information form prepared by the research-
er and the Turkish version of the Disabilities of the 
Arm, Shoulder and Hand (DASH).
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Patient Information Form
This form, prepared by the researcher by reviewing 

the related literature (14-19), consists of two parts. The 
first part consists of 20 questions about the socio-de-
mographic characteristics of the patients, the type of 
surgical treatment, information about lymphedema, 
and the behaviors oriented towards the prevention of 
lymphedema. The presence and severity of lymphede-
ma were evaluated by the researcher by measuring the 
arm circumference. In the second part, there are 26 
questions related to the evaluation of behaviours for 
preventing lymphedema (17,19,20).

Disabilities of the Arm, Shoulder and Hand
(DASH)
The DASH questionnaire was developed by Hudak 

et al., in 1996 (21). The Turkish validity and reliability 
study was carried out by Düger et al., in 2006 (22). The 
DASH questionnaire consists of three parts. The first 
part includes 30 questions, 21 of which assess the diffi-
culty experienced by patients during activities of daily 
life, 5 evaluate symptoms (pain, activity-induced pain, 
tingling, stiffness, weakness), and each of the remaining 
4 questions assesses social function, work, sleep, and 
self-confidence of the patient. The first part determines 
the function/symptom score of the patient. In addi-
tion to the first part, the business model consisting of 4 
questions and being answered optionally evaluates the 
disability of the patient in the business life. The sports 
and musicians section consisting of 4 questions deter-
mines the disability level of the patients who are en-
gaged in sports or music. 

In 5-point likert scale, 1: no difficulty, 2: mild difficul-
ty, 3: moderate difficulty, 4: severe difficulty, 5: Unable. 
The sum of the scores obtained is converted into a total 
score varying between 0 and 100 points by using a for-
mula developed for the questionnaire (0=no disability, 
100 = maximum disability). As the score increases, the 
functional limitation of the arm also increases.  In the 
study by Düger et al., Cronbach’s α value of DASH ques-
tionnaire is 0.910. (22). In the present study, cronbach’s 
α value of the DASH questionnaire was found as 0.940.

Data Analysis
The data obtained were evaluated in the SPSS (IBM 

SPSS corp; Armonk, NY, USA) 24.00 package program. 
In the data assessment; mean, standard deviation, num-
ber and percentage were used in descriptive statistics 
and Chi-square, Fisher’s exact, and Independent-Sam-
ples t test were used for testing the intergroup differ-
ence. p<0.05 was accepted as significant in statistical 
assessment.

In order to conduct the study, approval from the 
Erciyes University Ethics Committee, approval from 
the Non-Interventional Clinical Research Ethics Com-
mittee (No: 2017.10.06), and institutional permission 
from Erciyes University From the Health Practice and 
Research Hospital were obtained.  The patients partic-
ipating in the study were informed about the aim and 
design of the study. After informing, the Informed 
Consent Form was signed. This study is conducted in 
accordance with ethical principles of the Declaration of 
Helsinki 

RESULTS
In the study, it was found that the mean age of the 

women with breast cancer was 53.47 ± 11.56, 32.0% 
were 61 years old and above, 42.4% were obese, 90.4% 
were married, 50.4% were primary school graduates, 
and 92.8% had children. In this study, 55.2% of the par-
ticipants had mastectomy surgery, 64.0% of them un-
derwent Axillary Lymph Node Dissection (ALND).

In the study, 21.6 % of the women with breast 
cancer currently had a lymphedema, and 80.6% had 
lymphedema that developed in the first 18 months 
after the surgery. Also, it was determined that 15.4% 
of the patients received treatment for lymphedema, 
94.4% received education about lymphedema, 64.4% 
received education about restriction and exercise, 
54.4% exercised after surgery, and only 7.2% of the 
patients, who expressed that they exercised, exercised 
regularly (Table 1). 

Our study found that 8.8% of the women with 
breast cancer had the procedures such as injection 
and blood pressure measurement performed from the 
arm on the side of the surgery, 24.0% did not protect 
the arm on the side of the surgery from sunlight, and 
80.0% did not apply simple lymphatic drainage mas-
sage (Table 2).

It was determined that 41.5% of those performing 
rod exercise did their exercises 15 times and more. It 
was determined that 40.0% of the women who applied 
simple lymphatic drainage massage, performed the 
massage for 30 min. and more (Table 3).

It was found that lymphedema developed in 54.5% of 
the patients who had the procedures such as measure-
ment of blood pressure and injection done from the side 
of surgery (p<0.05). It was found that lymphedema devel-
oped in 36.7% of the patients who did not protect their 
arm on the side of the surgery from sunlight (p<0.05). 
Lymphedema developed in 37.9% of women with breast 
cancer who did not avoid rigid, compelling movements 
and carrying heavy loads (p<0.05) (Table 4).
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Our study found that less lymphedema developed 
in patients who performed hair combing exercise, arm 
shaking exercise, hand shaking and relaxing exercise, 
rope twisting exercise, back touching exercise, wall 
climbing exercise, and rod exercise for 15 times and 
more in a day and this difference was statistically sig-
nificant (p<0.05) (Table 5).

Also, in the study, DASH mean score of wom-
en with breast cancer was found to be 25.57 ±15.86. 
When the presence of lymphedema and DASH scores 
were compared, it was determined that DASH scores 
of women with lymphedema (32.68±15.66) were high-
er than women with no lymphedema (23.61±15.42) 
(p<0.05).

Table 1. Distribution of the lymphedema characteristics of women with breast cancer (N=125)

Characteristics N                  %
Presence of a current lymphedema 
Yes
No

 
27
98

  
21.6 
78.4

Size of the current lymphedema (cm) (n=27) 
2-5 cm
More than 5 cm

23
4

85.2
14.8

Presence of a lymphedema before 
Yes
No

15   
110

12.0
88.0

Lymphedema Area (previously and currently) 
Arm and hand
Only upper arm  
Upper and lower arms 
Lower arm and hand  
Only lower arm 
Only hand

13
2
2
4
7
3

41.9
6.5
6.5

12.8
22.6
9.7

Status of taking a lymphedema treatment (n=27) 
Yes  
No

4
 23

15.4
84.6

Status of receiving education about lymphedema 
Yes
No 

118
7

94.4
5.6

Subject of education (n=118)
Exercise 
Restriction
Exercise and Restriction

16
26
76

13.6
  22.0
64.4

Time of education (n=118) 
After the lymphedema 
Before the surgery 
After the surgery

2
5

111

1.7
4.2

  94.1
Status of doing exercise after the surgery 
Yes
No

68
57

54.4
  45.6

Status of doing regular exercise 
Yes
No

9
116

7.2
92.8

Development period of the lymphedema (previously
and currently) 
0-18 months
19-36 months
36 Months and more

25
3
3

80.6
9.7
9.7
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Behaviors for  preventing lymphedema
Yes No

n % n %
Measuring blood pressure from the arm on the side of surgery 11 8.8 114 91.2

Procedures such as injection from the arm on the side of surgery 11 8.8 114 91.2

Protecting the arm on the side of surgery from sunlight 95 76.0 30 24.0

Using protective gloves during housework 17 13.6 108 86.4

Avoiding rigid, compelling movements and carrying heavy loads 96 76.8 29 23.2

Using a moisturizing cream 53 42.4 72 57.6

Using pressurized armlet during an air travel* 6 4.8 119 95.2

Using a lymphedema bracelet 14 11.2 111 88.8

Going to health controls regularly 120 96.0 5 4.0

Protecting the arm on the side of surgery from burns 69 55.2 56 44.8

Applying a diet program that is special for the patient 21 16.8 104 83.2

Avoiding wearing tight clothes that apply pressure on the arm on the side
of surgery

107 85.6 18 14.4

Avoiding taking showers with hot water (sauna, Turkish bath) 106 84.8 19 15.2

Avoiding wearing jewelry on the arm on the side of surgery 93 74.4 32 25.6

Using lotion for the prevention of fly and insect stings 6 4.8 119 95.2

Keeping the arm above  heart level during resting 73 58.4 52 41.6

Simple lymphatic drainage massage 25 20.0 100 80.0

Observing the arm in front of a mirror 56 44.8 69 55.2

Measuring the arm for lymphedema 23 18.4 102 81.6

*Only 6 of the patients had air travel.

Table 2. Distribution of behaviors of women with breast cancer regarding the prevention of lymphedema

Table 3. Distribution of periods for arm exercises and some behaviors of women with breast cancer regarding 
the prevention of lymphedema

Exercises
Period

Less than 15  (days) 15 and over (days)
   n % n           %

Hair combing exercise (n=79) 49 62.0 30 38.0
Arm shaking exercise (n=76) 48 63.2 28 36.8

Hand shaking and relaxing exercise (n=84) 56 66.7 28 33.3
Rope twisting exercise (n=67) 40 59.7 27 40.3
Touching the back exercise (n=78) 49 62.8 29 37.2

Wall climbing exercise (n=81) 52 64.2 29 35.8

Rod exercise (n=65) 38 58.5 27 41.5
Less than 30 min 30 min and more

Simple lymphatic drainage massage (n=25) 15 60.0 10 40.0
Less than 7 per week 7 and more per week

Observing the arm in front 
of a mirror (n=56)

44 78.6 12 21.4

Less than 4 per month 4 and more per month

Measuring the arm for a lymphedema (n=22) 17 77.3 5 22.7
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Table 4. Comparison of the behaviors of women with breast cancer regarding the prevention of lymphedema 
and the presence of lymphedema

Behaviors regarding the Prevention of 
Lymphedema

Presence of lymphedema

TestYes (n=27) No (n =98) Total (n =98) 

n % n % n %

Measuring blood pressure from the arm on the side of surgery

Measured 6 54.5 5 45.5 11 8.8
p=0.013*

Not measured 21 18.4 93 81.6 114 91.2

Procedures such as injection from the arm on the side of surgery

Had a procedure 6 54.5 5 45.5 11 8.8
p=0.013*

Did not have a procedure 21 18.4 93 81.6 114 91.2

Protecting the arm on the side of surgery from sunlight

Protected 16 16.8 79 83.2 95 76.0
p=0.021

Not protected 11 36.7 19 63.3 30 24.0

Using protective gloves during housework

Used 3 17.6 14 82.4 17 13.6
p=0.000

Not used 24 22.2 84 77.8 108 86.4

Avoiding rigid. compelling movements  and carrying heavy loads

Avoided 16 16.7 80 83.3 96 76.8
p=0.015

Not avoided 11 37.9 18 62.1 29 23.2

Protecting the arm on the side of surgery from burns

Protected 13 18.8 56 81.2 69 55.2
p=0.405

Not protected 14 25.0 42 75.0 56 44.8

Applying a diet program special for the patient

Applied 3 14.3 18 85.7 21 16.8
p=0.562*

Not applied 24 23.1 80 76.9 104 83.2

Avoiding wearing tight clothes that apply pressure on the arm on the side of surgery

Avoided 22 20.6 85 79.4 107 85.6
p=0.538*

Not avoided 5 27.8  13 72.2 18 14.4

Taking shower with hot water (sauna. Turkish bath)

Took 7 36.8 12 63.2 106 84.8 p=0.125*

Not take 20 18.9 86 81.1 19 15.2

Avoiding wearing jewelry on the arm on the side of surgery

Worn 11 34.4 21 65.6 93 74.4 p=0.042

Did not wear 16 17.2 77 82.8 32 25.6

* Fisher’s exact test was applied according to the expected value levels.
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Exercises and Behaviors regarding the 
Prevention of Lymphedema

Presence of lymphedema

TestYes (n=27) No (n =98) Total (n =125) 

n % n % n %

Hair combing exercise (n=79)

Less than 15 times a day 14 28.6 35 71.4 49 62.0
p=0.019

15 times and over 2 6.7 28 93.3 30 38.0

Arm shaking exercise (n=76)

Less than 15 times a day 15 31.3 33 68.8 48 63.2
p=0.015

15 times and over 2 7.1 26 92.9 28 33.3

Hand shaking and relaxing exercise(n=84)

Less than 15 times a day 15 26.8 41 73.2 56 66.7
p=0.035

15 times and over 2 7.1 26 92.9 28 33.3

Rope twisting exercise (n=66)

Less than 15 times a day 12 30.8 27 69.2 40 59.7
p=0.022

15 times and over 2 7.4 25 92.6 27 40.3

Touching the back exercise (n=78)

Less than 15 times a day 12 24.5 37 75.5 49 62.8
p=0.050

15 times and over 2 6.9 27 93.1 29 35.8

Wall climbing exercise (n=81)

Less than 15 times a day 14 26.9 38 73.1 52 64.2
p=0.030

15 times and over 2 6.9 27 93.1 29 35.8

Rod exercise (n=66)

Less than 15 times a day   10 26.3   28 73.7 38 58.5
p=0.046

15 times and over    2   7.1   26 92.9 27 41.5

Simple lymphatic drainage massage (n=25)

Less than 30 min a day     1   6.7   14  93.3 15 60.0
p=1.000*

30 min and more   0 0.00   10 100.0 10 40.0

Observing the arm in front of a mirror (n=56) 

Less than 7 per week   7 15.9   37 84.1 44 78.6
p=0.672*

7 and over   1   8.3   11 91.7 12 21.4

Measuring the arm for lymphedema (n=23)

Less than 4 times per month   2 11.8   15 88.2 17 77.3
p=1.000*

4 times and over   0 0.00    6 100.0 5 22.7

*Fisher’s exact test was applied according to the expected value levels.

Table 5. Comparison of the arm exercise regarding the prevention of lymphedema and periods for showing 
some behaviors in the women with breast cancer and the presence of lymphedema
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DISCUSSION
The occurrence of lymphedema development after 

breast cancer surgery has been reported as 2-83% in the 
literature (11, 23-26). In the present study, it was deter-
mined that lymphedema developed in 21.6% of women 
with breast cancer after surgical treatment. Similar to 
the present study, this rate was found to be 19,5% in the 
study by Tsai et al. (27), and 22% in the study by Assis et 
al. (28). Lymphedema mostly develops in the first two 
years after the surgical treatment of breast cancer (27). 
In the current study, it was determined that lymphede-
ma developed in the first 18 months after the surgical 
treatment in a great majority of the patients. Similar to 
the study, Norman et al. determined in their study that 
lymphedema developed mostly between 6th and 18th 
months after the surgery (29). Average development 
period for lymphedema after surgery was specified as 
14 months in the study by Safwat et al. (30).

In the present study, it was found that there was no 
significant difference between the status of perform-
ing the exercises recommended to prevent lymphede-
ma and the development of lymphedema, whereas the 
prevalence of lymphedema was lower in the women 
who performed the exercises regularly and sufficiently. 
In their study, Turk and Atalay specified that regular ex-
ercising after the surgery was effective in preventing the 
edema in the arm (20). Zhang et al. reported that phys-
ical exercise together with manual lymphatic drainage 
was beneficial in preventing lymphedema (31). Accord-
ing to these results, it can be asserted that performing 
the exercises regularly and effectively helps to prevent 
lymphedema.

In the literature, it is recommended to avoid repeat-
ing movements and carrying heavy loads in order to 
prevent lymphedema (32,33). In the present study, it 
was determined that lymphedema was seen less in the 
patients who avoided rigid, compelling movements and 
carrying heavy loads, which is compatible with the lit-
erature. In a study, it was stated that risk-reducing be-
haviors for lymphedema were effective in the preven-
tion of lymphedema (34). In a study investigating the 
effects of taking blood from the affected arm, injection, 
measuring blood pressure, and air travel on the risk of 
lymphedema in patients with breast cancer after surgi-
cal treatment, no significant correlation was found with 
the increase in the arm volume (35). Unlike this study, 
in the present study, it was observed that lymphedema 
developed in 54,5% of the patients, who had their blood 
pressure measured and had an injection from the arm 
on the side of surgery. In their study, Kilbreath et al., de-
fined bloodletting from the affected arm as a potential 
risk, which supports the present study (36).

In a study conducted concerning the role of patient 
education and physiotherapy in control of lymphede-
ma after breast cancer surgical treatment, it was found 
that patient education alone was not useful. It was 
found that patient education which started in the first 
week after the surgery and followed by physiothera-
py was effective in reducing the risk of lymphedema 
in the patients who underwent breast cancer surgery 
with ALND (19). In another study, it was shown that 
physiotherapy including massage, and upper extrem-
ity and shoulder exercises reduced lymphedema by 
65% (37). 

In the present study, it was found that while 
lymphedema developed in 4% of women who received 
simple lymphatic drainage massage, it developed in 
26% of women who did not apply the massage. Simi-
lar to the present study, in their study Brown et al. re-
vealed that simple lymphatic drainage massage reduced 
lymphedema in a period of 12 months (38). Preserva-
tion of skin integrity and careful management of the 
skin problems are important for the management of 
lymphedema (33). 

This study  found that DASH mean score of wom-
en with breast cancer to be 25.57 ±15.86. It was deter-
mined that DASH scores of the women with lymphede-
ma were higher than women with no lymphedema. 
Recchia et al. used DASH questionnaire to measure 
the upper extremity functionality in the patients with 
breast cancer and reported that the mean score was 
41.03±22.27 (39). In the study conducted by Dawes 
et al. to investigate the effects of lymphedema devel-
oping after breast cancer surgery on functions of up-
per extremity, they determined that the patients with 
lymphedema had higher DASH scores than women 
without lymphedema (40). 

The study was conducted in one hospital. Therefore, 
our study results can only be generalized to this sample 
group.

These results show that patients with lymphedema 
that developed after the breast cancer surgery, had re-
stricted arm, shoulder, and hand movements and had 
difficulty in their daily life activities. Protecting the 
affected arm from trauma reduces the development 
of lymphedema, and less lymphedema develops in 
patients who exercise regularly. It is recommended to 
provide training and counseling for nurses to follow-up 
women with breast cancer at regular intervals and to do 
the recommended exercises regularly and in sufficient 
numbers, and to plan randomized controlled studies to 
prevent lymphedema.
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