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Abstract

Background Aromatase inhibitors (AI) have positive effects on disease-free life in patients with Breast Cancer (BC); on the
other hand, their side effects especially arthralgia can be observed in many of patients. This study aimed to evaluate the
effectiveness of Progressive Relaxation Exercises (PRE) on the common side effects of AI in patients with BC. Methods A total
of 44 patients receiving AI were allocated to the study and control groups in this randomized controlled, single-blind trial. The
study group (n=22) performed a combined (one-day supervised, and 3 days home-based) PRE program 4 days/week, for six
weeks. The control group (n=22) was given advice about relaxation in daily life. Data was collected initially and after 6 weeks
of the intervention. Pain, quality of life (QoL) and emotional status (ES) were assessed using the Brief Pain Inventory (BPI),
Functional Assessment of Chronic Illness Therapy (FACT) and Hospital Anxiety and Depression (HAD) scales, respectively.
Results Pain was significantly reduced within the study group in Pain Severity (p=0.001) and Pain Interference (p=0.01) sub-
scores. Pain was also reduced between the groups as compared using the Pain Severity (p=0.00) and Patient Pain Experience
(p=0.003) sub-scores; QoL and ES remained with no significant difference either within the groups or between the groups
(p>0.05). Conclusion The results of this study showed that PRE significantly decreased pain scores in BC patients receiving
AI. Although the reduction in pain is a valuable data even in the 6-week period in those cases, the long-term effects of relaxation
techniques need to be followed.

Progressive Relaxation Training in Patients with Breast Cancer Receiving Aromatase Inhibitor
Therapy-Randomized Controlled Trial

Abstract

Background

Aromatase inhibitors (AI) have positive effects on disease-free life in patients with Breast Cancer (BC); on
the other hand, their side effects especially arthralgia can be observed in many of patients. This study aimed
to evaluate the effectiveness of Progressive Relaxation Exercises (PRE) on the common side effects of AI in
patients with BC.

Methods

A total of 44 patients receiving AI were allocated to the study and control groups in this randomized
controlled, single-blind trial. The study group (n=22) performed a combined (one-day supervised, and 3 days
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home-based) PRE program 4 days/week, for six weeks. The control group (n=22) was given advice about
relaxation in daily life. Data was collected initially and after 6 weeks of the intervention. Pain, quality of life
(QoL) and emotional status (ES) were assessed using the Brief Pain Inventory (BPI), Functional Assessment
of Chronic Illness Therapy (FACT) and Hospital Anxiety and Depression (HAD) scales, respectively.

Results

Pain was significantly reduced within the study group in Pain Severity (p=0.001) and Pain Interference
(p=0.01) sub-scores. Pain was also reduced between the groups as compared using the Pain Severity (p=0.00)
and Patient Pain Experience (p=0.003) sub-scores; QoL and ES remained with no significant difference either
within the groups or between the groups (p>0.05).

Conclusion

The results of this study showed that PRE significantly decreased pain scores in BC patients receiving AI.
Although the reduction in pain is a valuable data even in the 6-week period in those cases, the long-term
effects of relaxation techniques need to be followed.

Keywords: Breast Cancer, Relaxation Therapy, Aromatase Inhibitors

Introduction

Aromatase inhibitors (AI) are a class of medicines that work by blocking the aromatase enzyme, which
converts androgens into estrogen. Aromatase inhibitors are used in the treatment of breast cancer to reduce
levels of circulating estrogen. Less estrogen means less stimulation for the growth of estrogen receptor-
positive (ER) breast cancer cells, resulting in inhibition of BC progression. Approximately 80% of all breast
cancers are ER-positive.1,2

Although AI have positive effects on disease-free life, their side effects especially joint pain and stiffness can
limit their use.3-5 In particular, arthralgia can be observed in almost 50% of patients receiving AI6, Moreover,
patients on AI can experience side effects such as cognitive dysfunctions7, anxiety and depression8, sleep
problems, and fatigue9. All these adverse effects may seriously deteriorate the quality of life (QoL) of
patients.10Therefore, modulating QoL by decreasing side effects of AI has critical importance in patients
with BC.11

Anxiety and depression are the two main aspects of emotional status (ES).12 ES is closely related to quality
of life and pain perception in patients with BC. While evaluating pain, the emotional status should be
assessed carefully.13,14Furthermore, emotional distress management is recommended as a routine part of
cancer care.15

Jacobson first described progressive muscle relaxation exercises (PRE) in 1938.16 PRE is a widely used
method with numerous current modifications in different health disorders.17,18 Physiological, perceptual,
and behavioral positive findings of muscle relaxation were well-defined.19 Previous research had established
that recommendation of relaxation exercises may reduce the severity of chemotherapy symptoms in patients
receiving adjuvant chemotherapy for BC.20 Physical activity such as aerobic exercise, resistance exercises, Tai
Chi and yoga, seems to reduce adverse effects in patients receiving hormone therapy and improve QoL.21,22

However, the effects of PRE in patients with BC receiving AI is not well-known. This study aims to
investigate the effects of PRE on arthralgia, quality of life, and emotional status in patients with BC receiving
AI.

Materials and Methods

Study design

A two-armed, assessor-blinded, randomized controlled study was conducted. BC survivors receiving AI were
randomized to the study (PRE performed) or control (no interventions) group. The medical records of the
patients were collected from the Breast Cancer Center of the local hospital. Eligible patients were provided
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information about the study and invited to participate in the study via phone calls. All the assessments and
exercise trainings were carried out in the Physiotherapy Department of the same hospital. Outcomes were
assessed at the baseline and after 6 weeks of intervention. The required information about musculoskeletal
pain and relaxation exercises were provided to all participants.

The sample size was calculated by using a previous study, which mentioned the impact of yoga on functional
outcomes in breast cancer survivors with aromatase inhibitor–associated arthralgias.23 The mean and stan-
dard deviation data of the FACT-B parameter were used with a power (1-type II error) of 0.80 and a Type I
error of 0.05. Therefore, it was aimed to recruit at least 20 participants per group. In total, with a dropout
rate of 30%, it was estimated that 26 patients would be recruited in each group.

Participants and randomization

Post-menopausal breast cancer patients who met the inclusion criteria were identified based on a search
across the medical records of Breast Cancer Center between January 2014 and July 2018. Inclusion criteria
were as follows: having used AI for more than 6 months, diagnosis of breast cancer stage 1-3, being a post-
menopausal woman aged under 70 years, being hormone receptor-positive, and having received approval
from their physician for participating in the PRE program. The participants were excluded from the study
if they had communication, neurological or orthopedic problems, participated in any physical training in the
previous six months, or had a diagnosis of lymphedema.

Among 120 patients with BC receiving AI, who were eligible as per the study criteria, 54 participants agreed
to participate in the study voluntarily after phone call. (Fig 1) Participants were invited for the baseline
assessment at the hospital and the signed informed consent form was obtained from each patient before
assessment.

Participants were randomly allocated to the study group (n= 27) or control group (n= 27) in 1:1 ratio by
using a computer-generated list of random sequence numbers. The randomization sequence was generated
by a physiotherapist using the hospital protocol number as the identifier for each participant. Before ran-
domization, a study researcher blinded to allocation and experienced on oncologic rehabilitation examined
patients for musculoskeletal pain and other disorders and made patients fill out the FACT, BPI and HAD
forms. After a 6-week intervention, the same assessor examined patients and made them fill out all the forms
again.

Outcome measures

Pain

As primary outcome, The Brief Pain Inventory (BPI) assesses the severity of pain and its impact on func-
tioning. It has three dimensions of pain assessments as follows: pain severity (BPI-PS), pain interference
(BPI-PI) and patient pain experience (BPI-PPE). The validated questionnaire consists of 17 questions, which
evaluate the pain location, severity, and pain status, especially in the last 24 hours.24 The validity and relia-
bility studies were conducted for the brief pain inventory, which is frequently used in cancer patients. Scores
of 3-4 are defined as mild, 5-7 as moderate and 8-10 as severe pain in this scale.25

Quality of Life

As secondary outcome, The Functional Assessment of Chronic Illness Therapy - Breast (FACT-B) instru-
ment evaluates the all-round quality of life in patients with breast cancer and is available in many languages.
The questionnaire includes five sub-scales that assess physical, social, emotional, functional and another
anxiety status. It has a 27-item general (FACT-G) scale and a 10-item breast cancer-specific scale (FACT-
B) in which patients evaluate their status. Patients determine an appropriate expression for themselves in
the last seven days, with a 5-point scale as follows: 0: none; 1: very little; 2: slightly; 3: quite; 4: too much.
Higher scores indicate a higher quality of life. The necessary permissions were obtained from the provider
to access and use the validated version.26

Emotional Status
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As secondary outcome, The Hospital Anxiety and Depression (HAD)scale evaluates the emotional status
for physically ill patients. It consists of 14 questions 7 of which evaluate depression (HAD-D) and 7 of
which consider anxiety (HAD-A). The validity and reliability studies were conducted for this Likert-type
measurement. The cut-off score is 10/11 for the anxiety subscale and 7/8 for the depression subscale.
Accordingly, any points above these scores are considered to be at risk.27

Intervention

PRE was applied on the study group after the first assessment at the hospital. PRE was practiced 4
days/week (one session was supervised; 3 sessions were home-based) during six weeks by the same physio-
therapist. Each session lasted approximately 60 minutes. The home-based program was implemented with
the same exercise programs, illustrated in detail on a brochure. Participants were encouraged to keep up
the same program. An exercise diary was created for each patient to follow up the on the program in a
regular discipline. The patients were recommended to practice exercises in a long sitting position in com-
fortable seats. The silence and dim light were provided to extend the effectiveness of relaxation. Then, the
instructions in Table 1 were given to the patients.19

<Insert Table 1 here>

The patients performed exercises in 5-second-long contraction and 10-second-long relaxation periods. After
contractions in each exercise, the command was ‘now relax’ to make the participants feel the relaxation. Each
exercise was performed for three times. Breathing was performed between the exercise periods to increase
the effectiveness of relaxation. The participants were excluded if they missed 10% of sessions in total and
failed to keep up the same program.

Participants in the control group were advised to relax by themselves in their routine life and to move away
from stressful living conditions. No supervised exercises or follow-up procedures were provided for the control
group. The participants were aware that they could participate in PRE programs for 6 weeks, if the study
provide beneficial effects after intervention.

Both groups were informed about the patients’ process and questions about the study were answered via
phone calls, at the hospital during the sessions, or physician appointments.

The SPSS software (Copyright ©SPSS Version 26) was used for statistical evaluation. The mean [95% confi-
dence intervals (CI)], standard deviations, and frequency rates were analyzed for baseline characteristics. The
group distributions were examined using the Kolmogorov-Smirnov test. The group analysis was performed
using the non-parametric test methods due to the low number of participants. The Mann-Whitney U test
was used for the analysis of independent quantitative data, and Wilcoxon test was used for the analysis of
dependent data. The McNemar test was used for dependent variables, and the Chi-Square test was used for
independent variables for studying the qualitative data. Cohen’s Formula was used for calculating the effect
size of differences between and within the groups. The SPSS graphics were used to create figures; and a P
value <0.05 was considered significant.

Results

After 6-week intervention sessions, 44 out of 54 (%81.4) participants completed the assessments in both
groups. (Fig. 1)

<Insert Figure 1 here>

The groups were similar in terms of baseline characteristics, which were defined as age, body mass index
(BMI), marital and educational status and type of AI used (p>0.05) (Table 2).

<Insert Table 2 here>

There was no difference in BPI, FACT and HAD scores in the initial values before the intervention for both
groups (p>0.05).
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There was a significant reduction in BPI-PS (p=0.001) and BPI-PI (p=0.012) scores between the initial and
final values in the study group. (Fig 2)

<Insert Figure 2 here>

In contrast, the BPI-PPE, FACT-G, FACT-B, HAD-D and HAD-A scores between the initial and final values
revealed no significance (all p>0.05) within the group’s analysis. (Table 3)

<Insert Table 3 here>

The analysis showed that the differences between the study and control groups were significant in terms of
BPI-PS (p=0.000) and BPI-PPE (p=0.003) scores. No significant differences were found between the groups
in terms of BPI-PI, FACT-G, FACT-B, HAD-D and HAD-A scores (p>0.05). (Table 3)

Discussion

The present study has been designed to shed light on the effect of PRE as an alternative therapeutic method
to reduce pain and investigate its positive impact on the quality of life (QoL) and AD status in patients
with BC receiving AI. Pain was significantly reduced within the study group and between groups in pain
sub-scores. Musculoskeletal pain is a serious problem, which could be seen by up to 50% of patients with
BC receiving AI.28 Laroche et al. suggested that pain was a mostly psychological problem rather than
being affected by genetic and biological factors.29 Presant et al. reported that therapeutic management and
patient’s educational background were also significant factors for pain relief.28 Our findings broadly support
the work of other studies in this area linking to improve pain scores with PRE.

Pharmacological approaches have been identified as primary effective options to cope with AI-related pain
in literature. At the same time, other complementary medicine strategies like acupuncture, nutritional sup-
plementation, relaxing techniques and physical exercises are suggested as secondary options.30 Some exercise
methods were previously used to reduce pain and related emotional problems with limited success in AI
users. Among these, aerobic exercise, resistance exercise or methods combining physical exercise with other
methods seem to be efficacious techniques to cope with pain in the literature.31-34The present study showed
that, although the pain scores of the study group were higher than the control group before the intervention,
it decreased even more after PRE. This shows us that they use the relaxation technique effectively to cope
with pain. Improvements in the pain scores of the PRE group corroborate the literature findings.

Yoga and Tai-Chi are reported to be relaxation techniques, which are recommended to improve wellbeing
and reduce pain in patients with BC receiving AI.23,35 PRE aims to relax most of the muscles in the form of
a ‘contract and relax’ method, which is distinct from Tai-Chi and Yoga. PRE was performed as an exercise
method to achieve muscle relaxation in the present study. Integrative therapies are recommended to reduce
adverse effects of treatments, although more substantial evidence is needed to achieve a consensus for wider
use.36,37 PRE should be considered as an integrative therapeutic method to reduce pain in patients with BC
receiving AI.

The present study did not find a significant difference in QoL and ES outcomes with the implementation of
PRE. There is no consensus in the literature on the positive effect of exercises for QOL and ES in patients
with BC. Some of the literature studies suggest exercise to improve QoL and ES in patients with BC receiving
AI.38-40 In particular, the aerobic and resistance training seem to be effective in improving QoL and ES in
AI-receiving patients with BC.33,34 On the other hand, Cadmus et al. showed that exercise did not affect
QoL in either recently diagnosed or post-treatment in patients with BC.41 Therefore, QoL and ES seem to
need more substantial evidence among treatments of patients with BC.

The randomized design and a high rate of technical compliance of the patients with the scheduled exercise
program constitute the power of this study. Furthermore, the high rate of (81%) adherence of the patients to
the program was satisfactory during the present study. In contrast, the small sample size of the groups and
short (one-day-long) supervision program in a week are its limitations. Moreover, lack of long-term follow
up of participants could be considered as the absence of compliance of this study.

5



P
os

te
d

on
A

ut
ho

re
a

25
Ju

n
20

21
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
62

46
37

70
.0

53
76

82
8/

v1
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

Conclusions

This study indicate that supervised and home-based PRE is efficient in reducing the pain sub-scores (PS
and PPE) of patients with BC receiving AI. PRE has no positive effect on QoL and AD scores. Further
studies are needed to reach a consensus to recommend PRE as one of the primary and long-term treatment
options for reducing AI-related pain in patients with BC. Long-term follow-up procedures may be important
for future studies to ensure patient compliance with complementary therapies.
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Table 1. Instructions for PRE

* Punch your hands and contract your forearm

* Punch your hands, push your elbow towards the seat
Bend your elbows
Push your shoulders back
Press your knee down and pull your toes towards you
Pull your knees towards you and push your feet down
Tighten your hips
Push your head back
Lift your eyebrows
Make wrinkles on your nose
Tighten your teeth
Push your chin down
Close your eyes and think of good things.

Table 2. Baseline characteristics of groups

PRE group (n=22) Control group (n=22) p

Age (years), mean (SD) Age (years), mean (SD) 60.5 (6.1) 58.8 (8.1) .58
Body mass index (kg/m2), mean (SD) Body mass index (kg/m2), mean (SD) 28.5 (4.09) 27.7 (3.51) .65
Marital status (n) Married 16 19 .26

Single 6 3
Education status (n) University 14 9 .12

High school 3 9
Primary education 5 4

Type of AI (n) Anastrozole 12 14 .54
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PRE group (n=22) Control group (n=22) p

Letrozole 10 8

Table 3. Intra-Group and Inter-Group Analysis for BPI, FACT, and HAD Scores at Baseline and at
Intervention in Week 6

Intervention
outcomes

Intervention
outcomes

Study Group
(n=22) Mean
(SD*)

Control Group
(n=22) Mean
(SD*)

Significance
between the
groups (p)

Effect size
between the
groups (r)

BPI-PS Baseline 3.30 (1.81) 2.44 (1.73) [?] .001b 0.34
In Week 6 1.81 (1.49) 2.9 (1.82)
Effects within
the groups
(Baseline to
Week 6)

1.41 (1.58) -0.46 (1.12)

Significance
within the
groups (p)

.001a .17

BPI-PPE Baseline 3.05 (1.55) 2.08 (1.78) .003b 0.99
In Week 6 2.02 (1.61) 2.45 (1.73)
Effects within
the groups
(Baseline to
Week 6)

1.03 (1.66) -0.3 (1.12)

Significance
within the
group (p)

.20 .30

BPI-PI Baseline 2.80 (1.86) 1.73 (2.05) .11 0.49
In Week 6 2.17 (2.07) 2.01 (1.87)
Effects within
the groups
(Baseline to
Week 6)

0.6 (2.21) -0.27 (1.3)

Significance
within the
group (p)

.012a .16

FACT-G Baseline 80.88 (11.83) 78.43 (19.90) .89 0.10
In Week 6 82.92 (12.75) 81.34 (16.71)
Effects within
the groups
(Baseline to
Week 6)

-2.04 (9.41) -2.91 (7.5)

Significance
within the
group (p)

.30 .27

FACT-B Baseline 106.36 (17.56) 104.40 (26.07) .88 0.09
In Week 6 108.86 (16.52) 107.88 (21.92)
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Intervention
outcomes

Intervention
outcomes

Study Group
(n=22) Mean
(SD*)

Control Group
(n=22) Mean
(SD*)

Significance
between the
groups (p)

Effect size
between the
groups (r)

Effects within
the groups
(Baseline to
Week 6)

-2.5 (12.2) -3.5 (9.17)

Significance
within the
group (p)

.43 .24

HAD-A Baseline 6.59 (3.1) 6.91 (4.8) .42 0.17
In Week 6 6.0 (3.0) 6.73 (4.4)
Effects within
the groups
(Baseline to
Week 6)

0.5 (2.3) 0.18 (2.3)

Significance
within the
group (p)

.56 .82

HAD-D Baseline 3.41 (2.3) 4.5 (3.9) .42 0.03
In Week 6 3.05 (2.88) 4.23 (3.6)
Effects within
the groups
(Baseline to
Week 6)

0.36 (2.9) 0.27 (2.7)

Significance
within the
group (p)

.28 .83

BPI-PS: Brief Pain Inventory-Pain Severity, BPI-PPE: Brief Pain Inventory-Patient Pain Experience, BPI-
PI: Brief Pain Inventory-Pain Interference, FACT-G: Functional Assessment of Chronic Illness Therapy-
General, FACT-B: Functional Assessment of Chronic Illness Therapy-Breast, HAD-A: Hospital Anxiety
Depression-Anxiety, HAD-D: Hospital Anxiety Depression-Depression, *SD: standard deviation, a: Wilcoxon
Signed-Rank test p<0.05, b: Mann-Whitney U Test p<0.05, data are reported as means of (%95 CI) and
(SD)
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image1.emf available at https://authorea.com/users/422004/articles/527812-progressive-
relaxation-training-in-patients-with-breast-cancer-receiving-aromatase-inhibitor-
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Figure 1. Patient Selection and Randomization

[CHART][CHART]

Figure 2. Changes in BPI-PS and BPI-PI scores in groups

BPI-PS: Brief Pain Inventory-Pain Severity, BPI-PI: Brief Pain Inventory-Pain interference
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