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Abstract
Introduction. The aim of the study was to determine the effectiveness of individualized physical rehabilitation programs tar-
geted at reducing post-mastectomy pain in breast cancer survivors.
Methods. overall, 115 women with post-mastectomy pain were enrolled. The subjects had undergone surgical treatment and 
adjuvant radiation therapy for breast cancer. They were randomly assigned for the first (group A, n = 45), second (group B, n = 40), 
and third individualized physical rehabilitation program (group C, n = 30). The first program included aqua aerobics (aqua jogging, 
aqua building, aqua stretching), conditional swimming, and recreational aerobics; the second program included conditional 
swimming and Pilates exercises; the third program included yoga-based exercises and stretching. All participants received 
140 sessions of rehabilitation intervention during the year and were evaluated at the beginning of the study, at 6, and at 12 months.
Results. it was observed that most of the investigated pain characteristics in all studied groups steadily improved during the 
year of rehabilitation. After 6 months of rehabilitation, the average value of cognitive quality of pain was statistically higher in group 
C compared with group A by 0.43 points (p < 0.01).
Conclusions. The findings suggest that the first individualized physical rehabilitation program brought about the greatest pain 
reduction in the affected breast and upper extremity in breast cancer survivors of the studied groups.
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Introduction

The majority of women after surgical and radiation breast 
cancer treatment suffer from post-mastectomy pain [1–3]. 
Unfortunately, pain and functional disorders are common 
problems of these patients during the first few years after 
completion of treatment. Radiation treatment can produce 
a lot of persistent painful syndromes, especially plexopathies 
[4]. in addition, pain is associated with numerous negative 
consequences in women and may contribute to sleep dis-
turbances, anxiety, fatigue, and depression, exerting a neg-
ative physical and psychosocial impact on patients’ lives [5–9].

Many reports show that approximately 5–10% of long-
term breast cancer survivors have chronic severe pain that 
affects the women’s physical activity. Most studies have 
demonstrated that pain may persist for several years and 
considerably influences the patients’ functional status and 
quality of life [2, 3, 6]. Some studies have reported that obe-
sity and comorbid conditions in women are associated with 
a high risk of pain development after treatment [2, 10].

Physical exercises are considered as the basis for the 
treatment of post-mastectomy pain syndrome and they are 
an integral part of physical rehabilitation. Many reports have 
shown the effectiveness of acupuncture [11, 12], yoga exer-

cises [13–17], Pilates-based exercises [18–20], and hydro-
therapy [21] in the treatment of breast cancer-related pain 
and lymphedema. The results of several randomized con-
trolled trials suggest that yoga may be a useful practice for 
normalization of the psycho-emotional state, as well as anx-
iety and depression reduction in women with post-mastec-
tomy syndrome [13, 15].

As a consequence, it is crucial to take into account that 
the physical rehabilitation program should be individualized 
for all breast cancer survivors in accordance with their pain 
severity, type of surgery, and physical activity level.

The theoretical analysis of the available scientific publi-
cations suggests that the main objective of these studies 
was to identify the impact on several physical and psycho-
social symptoms, overall fatigue, risk factors for the devel-
opment of pain, rather than to assess the effectiveness of 
a physical rehabilitation program on post-mastectomy pain 
syndrome in the first 6 or 12 months following breast cancer 
surgery.

Therefore, the aim of our research was to determine the 
effectiveness of individualized physical rehabilitation pro-
grams targeted at reducing post-mastectomy pain in breast 
cancer survivors.
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Subjects and methods

Patients were eligible to participate if they were women 
aged 50–60 years who had undergone modified radical 
mastectomy and adjuvant radiation therapy; were able to read, 
write, and understand questionnaires; gave a written con-
sent to participate; had breast cancer-related lymphedema, 
limitation of shoulder joint motion, and post-mastectomy pain 
syndrome. Treatment information was obtained from the 
subjects’ medical records.

Women were excluded if their body mass index exceeded 
25 kg/m2 and if they had metastasis, bilateral lymphedema, 
and any contraindications limiting activity. After providing 
their written informed consent, the participants completed 
baseline study questionnaires.

The total of 115 women with post-mastectomy pain were 
enrolled in the study. The time after surgical intervention was 
6.12 ± 0.27 months.

The subjects were randomly assigned to one of three 
groups: first individualized physical rehabilitation program 
(group A, n = 45), second individualized physical rehabilitation 
program (group B, n = 40), and third individualized physical 
rehabilitation program (group C, n = 30). The first program 
included water-based exercises (aqua jogging, aqua building, 
aqua stretching), conditional swimming, and recreational aer-
obics. The second program included conditional swimming 
and Pilates exercises. The third individualized physical re-
habilitation included yoga-based exercises and stretching. 
All studied groups received 140 sessions of rehabilitation 
intervention during the year.

The individualized programs involved a reasonable choice 
of methods and means of physical rehabilitation that consid-
ered the course of the postoperative period, age, the patients’ 
individual baseline pain results, the degree of lymphedema, 
and the presence of concomitant pathology. The developed 
programs were based on gradual solving of tasks, taking into 
account the predicted level of the functional state of the 
cardiovascular system and the direction factors of the reha-
bilitation process. The choice of the exercises respected the 
preliminary examination of the functional and psycho-emo-
tional indicators, and individual goals of the patient, as well as 
the acceptability of the aquatic environment for exercise train-
ing of patients with post-mastectomy syndrome. According to 
the study hypothesis, a rational combination of land-based 
and aquatic exercises could lead to a significant improvement 
of the functional and psycho-emotional indicators and the 
quality of life in women with post-mastectomy syndrome. The 
load intensity was selected individually for each patient to 
obtain a specific effect on the cardiopulmonary system; it was 
mainly aerobic and aerobic-anaerobic load. differentiated ap-
proach to low-impact and middle-impact aerobic exercises 
was applied depending on the participants’ physical activity 
level. Exercise intensity ranged from 40% to 60% of heart rate 
reserve. Special equipment, like swimming boards, aqua 
dumb-bells, and shovels, was used to regulate the load inten-
sity during swimming and aqua aerobics sessions.

The first individualized physical rehabilitation program 
included components of aqua aerobics (30%), conditional 
swimming (30%), and recreational aerobics (40%). The ex-
ercise intensity and session length in each individualized 
program depended on the level of the functional state of the 
cardiovascular system, which was determined by the authors’ 
formula [22]. The developed method for determining the level 
of the functional state of the cardiovascular system in women 
with post-mastectomy syndrome included age and objec-

tively defined parameters of central hemodynamics: heart 
rate, cardiac output, and left ventricle work.

The second individualized physical rehabilitation program 
included conditional swimming (50%) and Pilates exercises 
(50%), practiced 3 times a week for 1 hour. The level of wom-
en’s physical condition, the number of laps, power zone, the 
number of repetitions, exercise intensity, and rest interval in 
conditional swimming were taken into consideration.

The third individualized physical rehabilitation program 
included yoga-based exercises (60%) and stretching (40%). 
Before performing asanas and breathing exercises, all women, 
regardless of the level of the functional state of the cardiovas-
cular system, performed articular gymnastics, which involved 
preparing the body for the main load, contributing to the re-
duction of pain in the shoulder joint, and increasing the range 
of movements in all joints, particularly in the shoulder. Par-
ticular attention was given to poses that emphasized upper 
body strength and flexibility, while avoiding significant time 
with the upper extremity in a dependent position.

The evaluation of post-mastectomy pain syndrome was 
based on a visual analogue scale (VAS) for pain [23], and 
the McGill Pain Questionnaire (MPQ) [24].

VAS is a common method to obtain rapid quantitative 
and qualitative pain information in clinical settings. Women 
made a mark on a 10-cm horizontal line, which was anchored 
by words that described certain symptoms. The VAS score 
was calculated by measuring the distance from the left side 
of the line to the point marked by a woman.

Lack of symptoms (0 cm) was associated with the left end 
of the line, and the right end (10 cm) indicated serious symp-
toms. intermediate points along the line represented varying 
degrees of symptoms. The symptom intensity of 0–1 cm 
pointed at almost no symptoms; the intensity of 1.0–1.9 cm 
represented a very slight level of symptoms; 2.0–4.0 cm meant 
a mild level of symptoms; 4.1–6.0 cm stood for a moderate 
level of symptoms; 6.1–8.0 cm represented a severe level of 
symptoms; and 8.1–10 cm indicated a very severe level of 
symptoms [23].

MPQ has been widely used to assess characteristics of 
pain, particularly its sensory and affective qualities. it included 
the following measures: the pain rating index, based on two 
types of numerical values that could be assigned to each word 
descriptor; the number of words chosen; and the present 
pain intensity as expressed on a 1–5 intensity scale [24].

The quality of pain was evaluated by selecting from 78 de-
scriptors in 20 subclasses. in addition, the qualitative data 
consisted of 78 descriptors that characterized pain in 3 direc-
tions: sensory pain (word groups 1–10, 17–19), described in 
terms of temporal, pressure-related, spatial, and other prop-
erties; affective pain (word groups 11–15, 20), described in 
terms of tension; and cognitive pain (word groups 16, 20), 
described as the total estimation of pain. Also, the women 
pointed out the pain location in their bodies [24].

The analysis of pain characteristics was performed with 
the Statistica for Windows (version 8.00) software. All vari-
ables were earlier analysed for normality with the use of the 
Shapiro–Wilk test. Averages of data for intervals were tested 
for normality by the Shapiro-Wilk test and there was no rea-
son to reject the null hypothesis because W > Wn;p, where n is 
the number of observations. independent sample t-tests 
were applied to compare pain parameters between the women 
of different groups. A paired t-test of pain parameters was 
performed after 6 and 12 months of executing the individu-
alized physical rehabilitation programs within group changes. 
The value of p < 0.05 was considered statistically significant.
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Ethical approval
The research related to human use has been complied with 

all the relevant national regulations and institutional policies, 
has followed the tenets of the declaration of Helsinki, and has 
been approved by the authors’ institutional review committee.

Informed consent
informed consent has been obtained from all individuals 

included in this study.

Results

The initial MPQ results indicated that the patients pre-
dominantly used words from the sensory and evaluative 
subcategories rather than from the affective subcategory to 
describe their feelings. Most women reported dull ache, press-
ing, and dragging pain in the area of the postoperative scar 
or the upper limb; these caused a sense of fatigue, oppres-
sion, and exhaustion. Approximately 27% of the subjects re-
ported pain feelings in the affected breast after breast cancer 
treatment. A detailed analysis of the participants’ responses 
by the cognitive subcategory showed that mild pain was 
experienced by only 18% of the women, moderate pain by 
56%, and severe pain by 30%. The results of the VAS anal-
ysis depicted the presence of mild level pain symptoms in 
all the studied groups of women at baseline (Figure 1).

The findings suggested that the developed individual-
ized physical rehabilitation programs had a positive impact 
on reducing pain in the affected breast and upper extremity 
in breast cancer survivors. The annual dynamics of pain in 
women of group A (Table 1) depicts a gradual decrease in 
the indicators of sensory, affective, and cognitive subcate-
gories. The average values for the sensory subcategory de-
creased by 0.69 points (p < 0.001) and 0.66 points (p < 0.001) 
during the first and second half of the year, respectively; the 
affective subcategory decreased by 0.35 points (p < 0.01) and 
0.58 points (p < 0.001); the cognitive subcategory decreased 
by 0.71 points (p < 0.01) and 0.69 points (p < 0.001).

As for women of group B (Table 2), during the first half of 
the year, the average values for the sensory subcategory de-
creased by 0.80 points (p < 0.001), the affective subcate-
gory decreased by 0.25 points (p < 0.01), and the cognitive 

subcategory decreased by 0.60 points (p < 0.001); during 
the second half of the year, the above-mentioned indicators 
decreased by 0.73 points (p < 0.001), 0.85 points (p < 0.001), 
0.80 points (p < 0.001), respectively.

it was found that a continuous practice of yoga and stretch-
ing also helped to reduce pain in breast cancer survivors 
(Table 3).

Significant differences between the study groups (Fig-
ure 1) were observed in 6 months of rehabilitation with refer-
ence to the VAS value, which was lower in women of group A 
by 0.53 points (p < 0.05) compared with group C; after 1 year, 
the difference equalled 0.87 points (p < 0.01).

As presented in Figure 2, the pain rating index steadily de-
creased during the year in all the studied women. during the 
first and second half of the year, the average values of pain 
rating index decreased by 3.0 points (p < 0.001) and 2.16 
points (p < 0.001), respectively, in group A; by 3.10 points 
(p < 0.01) and 2.55 points (p < 0.001) in group B; and by 
2.54 points (p < 0.01) and 2.76 points (p < 0.001) in group C.

Figure 1. Pain dynamics (arithmetic mean ± error of mean)  
by the visual analogue scale in the women  

from the studied groups during rehabilitation

Table 1. The evolution of pain characteristics by the McGill Pain Questionnaire (arithmetic mean ± error of mean)  
in patients of group A during rehabilitation

Pain quality indicator
Group A (n = 45)

Baseline Six months one year

Sensory quality 1.86 ± 0.13 1.17 ± 0.09** 0.51 ± 0.09***

Affective quality 1.35 ± 0.13 1.00 ± 0.09* 0.42 ± 0.08***

Cognitive quality 2.11 ± 0.11 1.40 ± 0.11** 0.71 ± 0.11***

* p < 0.01, ** p < 0.001 compared with the initial data; *** p < 0.001 compared with the data for 6 months

Table 2. The evolution of pain characteristics by the McGill Pain Questionnaire (arithmetic mean ± error of mean)  
in patients of group B during rehabilitation

Pain quality indicator
Group B (n = 40)

Baseline Six months one year

Sensory quality 2.05 ± 0.11 1.25 ± 0.11** 0.52 ± 0.11***

Affective quality 1.37 ± 0.09 1.12 ± 0.07* 0.27 ± 0.07***

Cognitive quality 2.25 ± 0.10 1.65 ± 0.10** 0.85 ± 0.10***

* p < 0.01, ** p < 0.001 compared with the initial data; *** p < 0.001 compared with the data for 6 months

Figure 2. dynamics of the pain rating index  
(arithmetic mean ± error of mean) in women  
from the studied groups during rehabilitation
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After 6 months of rehabilitation, the value of pain rating 
index in group A was statistically significantly lower by 0.43 
points (p < 0.05) and by 0.52 points (p < 0.05) compared with 
group B and group C, respectively. The comparison of pain 
rating index between the patients of the studied groups did 
not show any significant differences at the end of rehabilitation.

The comparison of pain characteristics by MPQ between 
the participant during rehabilitation is presented in Table 4. 
The results of pain characteristics in half a year proved that 
the cognitive quality of pain was statistically higher in group 
C than in group A by 0.43 points (p < 0.01). After 12 months 
of rehabilitation, the tendency of the prevalence of this indi-
cator for group C was preserved.

Discussion

Pain is one of the most often reported symptoms and 
treatment-related side effects that affect a lot of breast can-
cer survivors [2, 3, 5, 10]. it can be observed long time after 
treatment completion and significantly impact on the patients’ 
quality of life [2, 6, 25].

Most of the modern studies demonstrate an essential 
role of pain in the onset of depression, fatigue, and poor quality 
of life among breast cancer survivors. The importance of the 
problem is underlined by the existence of numerous inte-
grative therapies [26, 27] and comprehensive coping strate-
gies [28] to manage treatment-related side effects in this group 
of patients. Numerous reviews show the effectiveness of 
physical exercises in reducing breast cancer treatment-related 
pain complications and improving the life quality of women 
[7, 10, 13, 15]. despite the achieved progress in the treatment 
of breast cancer-related pain, the problem of these patients’ 
physical rehabilitation remains relevant.

in contrast to previous studies [8, 11, 16, 18], our investi-
gation applied low-impact and middle-impact individual water-
based (aqua aerobics, conditional swimming) and land-based 
(recreational aerobics, Pilates, yoga) exercises that depended 
on each participant’s health status. Such a rational combina-
tion of exercises contributed to a significant pain reduction 
throughout the year of rehabilitation. The strengths of our 

study were that the individualization of load intensity depended 
on the functional state of the cardiovascular system, which 
was determined by the authors’ formula, allowing to objectively 
assess the cardiovascular system function among breast 
cancer survivors and plan a rehabilitation program. There was 
a decrease in the pain intensity evaluation on MPQ and VAS 
in the women of all studied groups.

Taken together, findings from our research show a signifi-
cant role of individually developed programs of physical re-
habilitation in reducing pain among breast cancer survivors.

Future research should be aimed at determining the ef-
fectiveness of the individualized physical rehabilitation pro-
grams in improving the quality of life in women with post-
mastectomy syndrome.

Limitations

The results of the current study have some limitations. 
The generalizability of our findings might be affected by the 
study population involved in the research and by pain as-
sessment with the questionnaire. Moreover, the different so-
cioeconomic status and genetic factors of the patients could 
have influenced the obtained results.

Conclusions

The findings suggested that the individually developed 
physical rehabilitation programs had a positive impact on 
reducing pain in the affected breast and upper extremity 
among breast cancer survivors. The first individualized 
physical rehabilitation program turned out the most effec-
tive in pain reduction, as indicated by VAS and pain rating 
index after 6 months of rehabilitation.

Disclosure statement
No author has any financial interest or received any finan-

cial benefit from this research.

Conflict of interest
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Table 4. Comparison of pain characteristics by the McGill Pain Questionnaire (arithmetic mean ± error of mean)  
between the patients of study groups during rehabilitation

Pain quality indicator

Six months one year

Group A

(n = 45)

Group B

(n = 40)

Group C

(n = 30)

Group A

(n = 45)

Group B

(n = 40)

Group C

(n = 30)

Sensory quality 1.17 ± 0.09 1.25 ± 0.11 1.10 ± 0.14 0.51 ± 0.09 0.52 ± 0.11* 0.20 ± 0.08**

Affective quality 1.00 ± 0.09 1.12 ± 0.07 1.26 ± 0.08 0.42 ± 0.08 0.27 ± 0.07 0.30 ± 0.08

Cognitive quality 1.40 ± 0.11 1.65 ± 0.10 1.83 ± 0.06*** 0.71 ± 0.11 0.85 ± 0.10 1.00 ± 0.08**

* p < 0.05 compared with the data between group B and group C, ** p < 0.05, *** p < 0.01 compared with the data between group A and 
group C

Table 3. The evolution of pain characteristics by the McGill Pain Questionnaire (arithmetic mean ± error of mean)  
in patients of group C during rehabilitation

Pain quality indicator
Group C (n = 45)

Baseline Six months one year

Sensory quality 2.16 ± 0.13 1.10 ± 0.14* 0.20 ± 0.08**

Affective quality 1.23 ± 0.10 1.26 ± 0.08 0.30 ± 0.08**

Cognitive quality 2.30 ± 0.08 1.83 ± 0.06* 1.00 ± 0.08**

* p < 0.001 compared with the initial data, ** p < 0.001 compared with the data for 6 months
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