
Turk J Phys Med Rehab 2021;67(1):56-61
DOI: 10.5606/tftrd.2021.4616
Available online at www.turkishjournalpmr.com

Original Article

TURKI
SH

 S
O

CI
ET

Y 
OF

 PHYSICAL MEDICINE AND REH
ABILITATION

Functional evaluation of patients with mastectomy lymphedema

Yıldız Erdoğanoğlu1, Meryem Çalık2, Meltem Vural2

Received:  April 18, 2019  Accepted: January 12, 2020  Published online: March 04, 2021

Corresponding author: Yıldız Erdoğanoğlu, MD. Antalya Bilim Üniversitesi, Sağlık Bilimleri Fakültesi, Fizyoterapi ve Rehabilitasyon Bölümü, 07190 Döşemealtı, Antalya, Türkiye.

e-mail: yildiz.erdoganoglu@gmail.com

Cite this article as:
Erdoğanoğlu Y, Çalık M, Vural M. Functional evaluation of patients with mastectomy lymphedema. Turk J Phys Med Rehab 2021;67(1):56-61.

Lymphedema due to mastectomy is likely to result 
in pain, fatigue, swelling, infection, susceptibility 
to infection, sensory problems, cosmetics deformity, 
and significant decrease in functioning of the 
extremities.[1-5] Previous studies have proved that 
mastectomy-driven lymphedema is related to shoulder 
pain and dysfunction of upper extremity and hand.[6-9] 
Furthermore, decreased arm swing of upper extremity 
due to lymphedema may influence walking and balance 
function of lower extremities.[10-13]

Kinesiophobia is a condition in which a patient 
feels insecure during movement and, due to the fear of 
physical injuries, the patient has unreasonable avoiding 
of movements. If the patient has any injuries or falls, 

the situation may become even worse and adversely 
affect functionality.[14-16] Although the relationship 
between lymphedema and kinesiophobia has been 
already demonstrated in the literature,[17] there are 
few studies which refer to the relationship between 
functional tests and fear of movement. Functional 
tests for upper extremity are used for the evaluation 
of lymphedema patients; however, we are not aware of 
lower extremity functions in this group. Previously, 
functional level of lower extremity in different 
pathologies was evaluated with the Timed Up and 
Go (TUG) test.[18-21] In the present study, we aimed to 
investigate the utility of TUG test instead of the Tampa 
Scale of Kinesiophobia (TSK) for the evaluation of 
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ABSTRACT

Objectives: In this study, we aimed to investigate the availability of the Timed Up and Go (TUG) test in daily practice instead of the 
Tampa Scale for Kinesiophobia (TSK) test for the evaluation of fear of movement and to assess the functionality of the upper extremity 
in postmastectomy lymphedema patients.
Patients and methods: Between March 2018 and July 2018, a total of 30 female patients (mean age 53.8±12.3 years; range, 35 to 80 years) 
with postmastectomy lymphedema were included in this study. The severity of lymphedema of the patients was measured circumferentially 
at 5-cm intervals. All patients were evaluated for upper extremity functionality using the Timed Functional Arm and Shoulder Test, hand 
grip strength using a hand dynamometer, and pinch strength using a pinchmeter. The TSK test was used for the evaluation of fear of 
movement and TUG test was used for the evaluation of functional status of lower extremity.
Results: There was a significant difference in functionality between the affected and unaffected side of upper extremity (p<0.05). 
According to the TSK results, all patients described themselves as kinesiophobic, and advanced fear of movement was found in 66.67% of 
the patients. However, according to the TUG scores, lower extremity functionality of all patients was normal.
Conclusion: Our study results showed that, independently of the severity of lymphedema, fear of movement was seen in every patient 
and functionality of upper extremity decreased on the affected side. On the other hand, the TUG test may not be useful to asses fear of 
movement in daily practice regarding to functional scores of these patients.
Keywords: Lymphedema, kinesiophobia, Timed Up and Go test.
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kinesiophobia and to assess functionality of the upper 
extremity in postmastectomy lymphedema patients.

PATIENTS AND METHODS

This prospective study included a total of 
30 female patients (mean age 53.8±12.3 years; range, 
35 to 80 years) who were admitted to Lymphedema 
Unit of our center after unilateral mastectomy for 
breast cancer between March 2018 and July 2018. All 
patients completed cancer-driven chemotherapy and 
radiotherapy treatment at least three months ago. 
Severe pain due to scar of axillary node dissection, 
malignant lymphedema, relapsing of cancer, infection, 
orthopedic and neurological disorders resulting in 
limitation of the upper and lower extremity functions 
were considered exclusion criteria. The duration of 
lymphedema varied between one and 240 months. 
A written informed consent was obtained from each 
patient. The study protocol was accepted by the 
Üsküdar University, Faculty of Medicine, Ethics 
Committee of Non-invasive Clinical Research 
(B.08.6. YÖK.2.ÜS.0.05.0.06/2018/425 23.02.2018). 
The study was conducted in accordance with the 
principles of the Declaration of Helsinki.

All patients were evaluated for age, sex, body 
mass index, lymphedema duration, and adjuvant 
treatment. For edema severity, perimetry was 
performed on both arms at 5-cm intervals from nail 
root up to shoulder, while the individuals lay on 
their back, arms rest next to the body and elbows 
f lat. A difference of 1 to 2 cm was considered mild 
lymphedema, a difference of 3 to 5 cm moderate 
lymphedema, and a difference above 5 cm severe 
lymphedema.[22,23]

The Upper extremity functionality was assessed 
using the Timed Functional Arm and Shoulder Test 
(TFAST).[24] The test is composed of three basic tasks 
covering a range of motion of joint, strength, and loss 
of strength. Each task is followed for each arm with 
regardless of side.

a) Hand to head and back (HHB): Starting position 
of the test is when the arm rests next to the body. Upon 
starting of the test, individuals are asked to touch, 
first, the occipital area with any part of their hand, 
then to lower their arms and touch any part of the 
back with dorsum of the hand. Movement is repeated 
during the test, and every touch on the occipital area is 
recognized as one set. Individuals are asked to repeat 
the movement as many as they can in 30 sec, and the 
number of repeats is recorded for both arms.

b) Wall wash (inward and outward) motion: A 
circle of 30.48 cm in diameter is drawn on a f lat wall 
whereby the shoulder height is taken as the center. 
The lines are drawn 15.24 cm above, below, right, 
and left of the circle for the circle. Individuals are 
asked to move their arms with circular movements 
at shoulder-high on the wall. The hand is supported 
with a towel to reduce friction against the wall. The 
test starts from the upper line, when the towel is in 
full contact with the wall. Individuals are asked to 
pass the arm on all four lines while rotating the wall 
outwards; every pass of the hand on the upper line is 
accepted as one set. Individuals are asked to repeat 
the movement as many as they can in 60 sec, and 
the number of repeats is recorded for both arms. The 
test is repeated by starting from the upper line and 
rotating the hand inwards.

c) Gallon jug lift: The test is performed on a 
mechanism having a counter with 91.44 cm off the 
ground, and a shelf above 50.8 cm to the counter. 
Individuals are asked to pick up a 3.78-kg gallon 
from the counter height, slightly touching it on the 
shelf and lower back to the counter height again. 
They are asked to repeat the movement as many as 
they can for 30 sec without leaving the gallon on the 
shelf. Each touch on the shelf is accepted as one set, 
and the number of repeats is recorded for 30 sec. For 
each task, total repetitions are recorded and used to 
calculate the total TFAST scores so that all tasks can 
be represented equally for a 30-sec period. For the 
wall-wash task, the repetitions for the inward and 
outward directions are added and were, then, divided 
by 4 to represent 30 sec of data: [HHB + (wall wash 
inward and outward/4) + gallon jug lift].

Assessment of hand grip and pinch strength was 
performed at baseline using a hand dynamometer and 
pinchmeter with high validity and reliability similar 
to previous studies.[25,26] It was performed on shoulder 
adduction and neutral rotation in the sitting position 
with the elbow at 90° f lexion, forearm at mid-rotation, 
and in a supported position, wrists in neutral position. 
According to the test procedure, three measurements 
were taken for the hand grip and pinch strengths, each 
with one-min intervals between for hand grip and 
pinch strengths. The median readings were recorded 
in Newton (N). The measurements were taken for both 
upper extremities.[25,26]

The functional level was measured with the TUG 
test. First, the test was demonstrated in practice to 
the patients. The patients were asked to stand up with 
no support from the chair, to walk at maximal speed 
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for 3 m, to turn around another chair again with no 
support, and to sit back on the first chair. The test 
was repeated three times, and times of the test were 
averaged and recorded in sec.[27]

Kinesiophobia was assessed using the Turkish 
version of Tampa Scale for Kinesiophobia (TSK).[28] 
The scale is composed of 17 questions, and one can get 
a score, ranging from 17 to 68. The scores above ≥40 
indicate a high level of fear of movement, while scores 
below <40 indicate a low level of fear of movement.[29] 

Statistical analysis

Sample size calculation was performed using the 
G* Power version 3.1.9.2 software (Heinrich-Heine-
Universität Düsseldorf, Düsseldorf, Germany). In the 
structured sample size analysis, the alpha meaning 
level (Type I error; α=0.05) was the power value which 
was required for this study (Type II error; ie β=0.90). 
A | ρ | = 0.50 effect size value which was accepted as a 
high effect width according to the Cohens standards 
was calculated.[17] The effect width was calculated as 
| ρ | = 0.50, and the number of patients needed was 
calculated as at least 28. Considering a reasonable 
dropout rate, we included a total of 30 patients in the 
study.

Statistical analysis was performed using the IBM 
SPSS version 23.0 software (IBM Corp., Armonk, 

NY, USA). The Shapiro-Wilk test was used to 
analyze the normality assumption. Descriptive 
data were expressed in mean ± standard deviation 
(SD), median (interquartile range [IQR] 25th-75th), 
or number and frequency. The paired samples 
t-test was used to compare TFAST scores for 
affected and unaffected side, hand grip and pinch 
strength. The Kruskal-Wallis test was used for 
multiple comparisons according to the severity of 
lymphedema. The Spearman’s correlation analysis 
was used to identify the relationship between TUG 
and TSK results. A p value of <0.05 was considered 
statistically significant.

RESULTS

Demographic and clinical characteristics of the 
patients are shown in Table 1.

A significant difference was found between the 
affected side upper extremity functionality and hand 
grip and pinch strengths compared to the unaffected 
side upper extremity functioning and hand grip and 
grip strengths (p<0.05) (Table 2).

A total of 66.67% of the patients (n=20) had a 
high level of fear of movement, while 33.33% of the 
patients (n=10) had a low level of fear of movement. 
According to the severity of lymphedema, nine patients 

TABLE 1
Demographic and clinical characteristics of patients

n % Mean±SD Median Min-Max

Edema severity
Mild
Moderate
Severe

11
11
8

36.70
36.70
26.60

Age (year) 53.8±12.3 53.00 35-80

Height (cm) 158.4±5.5  158.00 150-170

Body mass index (kg/m2) 28.8±5.1 28.00 20.55-41.32

Body weight (kg) 72.1±11.3 72.00 54.00-98.00
SD: Standard deviation; Min: Minimum; Max: Maximum.

TABLE 2
Functional results of upper extremity after mastectomy

Affected side Unaffected side

Mean±SD Mean±SD p

Hand grip strength 42.9±10.8 37.1±12.4 0.001*

Pinch strength 10.0±3.2 10.7±3.3 0.024*

Timed Functional Arm and Shoulder Test 42.9±11.0 49.8±10.1 <0.001*
SD: Standard deviation; Paired Samples t-test, * p<0.05.
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(30.00%) with mild lymphedema had a high-level 
fear of movement, while two patients (6.67%) had a 
low-level fear of movement. Seven patients (23.33%) 
with moderate lymphedema had a high-level fear of 
movement, while four patients (13.33%) had a low-level 
fear of movement. Four patients (13.33%) with severe 
lymphedema had a high-level fear of movement, while 
four patients (13.33%) had a low-level fear of movement 
(Table 3).

On the other hand, the TSK and TUG scores did 
not significantly differ according to the severity of 
lymphedema (p>0.05) (Table 4). While the TSK scores 
suggested the fear of movement in all lymphedema 
groups, the TUG scores were within normal limits 
in all lymphedema groups. In addition, there was no 
significant correlation between the TSK and TUG scores 
in patients with postmastectomy lymphedema (p>0.05).

DISCUSSION

To date, few studies have examined the relationship 
between lymphedema due to mastectomy and fear of 
movement.[17,30] However, there are no specific tests 
for the evaluation of kinesiophobia in this patient 
group. To the best of our knowledge, there is no study 
in which TSK with a functional test was used in 
clinical aspect, while evaluating the fear of movement 
in postmastectomy lymphedema patients. Therefore, 
in our study, we attempted to evaluate the practical 
results of TSK with the TUG functional test. Our study 
results showed that the upper extremity functionality 
significantly decreased on the affected side and 

majority of the patients had a high level of fear of 
movement according to TSK. In addition, the severity 
of lymphedema did not make a significant difference 
on the TUG scores and there was no significant 
difference between the patients who had a low or high 
level of fear of movement.

In previous studies evaluating upper extremity 
functionality, the surveys such as Disabilities of 
the Arm, Shoulder and Hand, Shoulder Pain and 
Disability Index, and shoulder range of motion and 
muscle strength, elbow muscle strength, wrist grip, and 
compression force are used.[7-11] Some tests to measure 
functional performance have been described in the 
literature. Most of these tests only include elevation-
based tasks rather than internal/external rotation, 
which is critical for shoulder function. However, 
there is no specific functionality test for patients who 
have lymphedema after mastectomy. In our study, the 
TFAST, which involved movements and activities that 
patients frequently performed in their daily lives, was 
used for evaluating upper extremity functionality. 
Also, the wrist and pinch strengths were evaluated. 
The TFAST has been shown to provide a realistic 
estimate of a person’s functional performance during 
clinical evaluation and may allow for longitudinal 
tracking during treatment in which operated side and 
unaffected side shoulder functions of patients after 
the breast cancer surgery can be compared. It is also 
demonstrated that patients have a loss of functionality 
on the operated side.[8,9,23,31,32] In their study, Smooth 
et al.[8] examined upper extremity dysfunctions 
after breast cancer surgery and reported that it 

TABLE 3
All patients’ fear of movement according to the severity of lymphedema

High level Kinesiophobia Low level Kinesiophobia

n % n %
Severity of lymphedema

Mild 9 30.00 2 6.67
Moderate 7 23.33 4 13.33
Severe 4 13.33 4 13.33

Total 20 66.67 10 33.33

TABLE 4
TSK and TUG results according to severity of lymphedema

Mild (n=11) Moderate (n=11) Severe (n=8)

Mean±SD Median Q1-Q3 Mean±SD Median Q1-Q3 Mean±SD Median Q1-Q3
TSK 44.2±7.9 43.00 42.00-46.00 40.5±8.6 40.00 38.00-45.00 42.0±7.6 40.50 35.75-48.50
TUG 9.0±1.2 8.86 8.33-10.07 8.3±1.3 8.14 7.02-9.33 9.8±2.6 9.29 7.47-12.01
TSK: Tampa Scale for Kinesiophobia; TUG: Timed Up and Go Test; Kruskall-Wallis test, p<0.05, “Q1-Q3: 25%, 75% quartile values, respectively”.
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was more common for women with lymphedema to 
have shoulder muscle strength loss, joint range of 
motion loss, elbow, wrist and hand grip strength 
loss, compared to women without lymphedema. The 
authors further showed that the most significant 
difference was in the shoulder abduction range of 
motion and grip strength. Likewise, a study by Park 
et al.[9] demonstrated that upper extremity functions 
reduced in patients with lymphedema after breast 
cancer operation. The authors indicated that the area 
where the surgical intervention and radiotherapy 
were applied after breast cancer was a critical area 
for functional use of the arm, and that it could affect 
the muscle groups involving the scapulohumeral 
rhythm, which is needed for functional shoulder 
movement. A study by Shamley et al.[31] also examined 
the final changes in the shoulder muscle movement 
after breast cancer treatment and found a significant 
relationship between the activity in upper trapezius 
muscles and rhomboid muscle and functionality. 
In addition, disability increased with the increased 
pain in the shoulder. In our study, the results of 
difference of functionality between the affected side 
and unaffected side are consistent with previous 
studies in the literature.

Kinesiophobic patients often avoid movements 
and activities and, if the patient has any injuries 
or falls, this makes the situation even worse and 
adversely affects functionality. There are many 
reports in the literature about the fear of movements 
which are mainly associated with pain.[14-16] To the 
best of our knowledge, there is a limited number 
of studies evaluating the effects of kinesiophobia 
in patients with lymphedema after mastectomy.[17,30] 
The study by Karadibak et al.[30] found a strong 
relationship between severity of lymphedema and 
kinesiophobia. Gencay Can et al.[17] also observed a 
significant relationship between kinesiophobia and 
the presence of lymphedema; however, they found 
no significant correlation between kinesiophobia and 
the stage and severity of lymphedema in their study. 
The authors also showed that 76% of patients with 
lymphedema after mastectomy had a high-level fear 
of movement. However, in the literature, there are no 
other data available to compare this rate. We believe 
that differences between high fear of movement rates 
from different studies are related to cut-off values 
used. However, generally accepted cut-off value in this 
subject is 40, and higher values may be considered as 
high fear of movement.[29] Therefore, in our study, we 
accepted this value as the cut-off value.

The TUG test is used to evaluate functional level 
of lower extremity in different pathologies and needs 
a clinician monitoring.[33,34] Different normal values, 
depending on the age and pathology, have been used 
for TUG test.[35-37] However, the cut-off value for this 
test is usually accepted as 12 sec.[20]

Kinesiophobia may be one of the important 
causes which affects functioning in the patients with 
lymphedema after mastectomy. In our study, we studied 
functional test’s validity in daily clinical practice as an 
additional indicator for the evaluation of functionality 
in patients with postmastectomy lymphedema. Using 
the cut-off values in our study, we found that the 
patients had no significant functional loss in their 
lower extremities due to fear of movement.

The main limitations of the present study include 
ignoring duration of lymphedema due to the chosen 
pathological group features, regarding limitation of 
number, but not separately researching the effects of 
additional treatments applied to lymphedema patients, 
and not supporting the functional level with another 
test. Further studies which would be conducted 
considering these limitations may offer more accurate 
results about functional conditions of these patients.

In conclusion, our study results showed that the 
upper extremity functionality of the affected side 
decreased in lymphedema patients after mastectomy 
and there was fear of movement in all patients. In 
this patient group, therefore, regardless of the severity 
of lymphedema and the degree of kinesiophobia, 
the TUG test may not be useful in assessing fear of 
movement in daily practice.
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