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Home exercise adherence after breast cancer
surgery: incidence and risk factors
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ABSTRACT
Introduction: Functional limitations in women undergoing breast cancer treatment are common and have negative impacts during
patient treatment. Physical exercise after breast cancer surgery has been shown to be safe and beneficial, as well as necessary
during all stages in order to minimize the negative impact of complications that compromise functionality. This study aims to
assess adherence to home exercises and associated factors in women undergoing breast cancer surgery. Methods: A prospective
cohort study with an inclusion of women with indication for curative breast cancer surgery and an axillary approach. During the
postoperative period, patients were instructed to perform home exercises and received a home guide that should be completed
daily for 30 days. Patient adherence and perception about exercise difficulty and discomfort, and the presence of pain, insecurity
and fear were assessed. A descriptive analysis of socio-demographic and clinical variables was performed, and a simple logistic
regression was carried out to identify whether symptoms interfered with exercise adherence. Results: A total of 465 women
were included, of which 43.6% fully adhered to the exercises, 31.6% partially adhered, and 24.7% either did not deliver the home
guide, delivered it blank or containing illegible information. Arm discomfort was the most frequent subjective symptom (63.1%),
followed by pain (51.6%). No variables were associated to exercise adherence. Conclusions: Patients undergoing breast cancer
surgery presented total (43.6%) or partial (31.6%) exercise adherence in the first thirty postoperative days. Subjective symptoms
and patient perception did not interfere in exercise adherence rates.
KEYWORDS: breast neoplasms; surgery; exercise; patient compliance; treatment adherence and compliance.

INTRODUCTION
In Brazil, 66,280 new cases of breast cancer have been estimated
for each year of the 2020-2022 triennium, with an estimated risk
of 56.33 cases per 100,000 women1. Breast cancer treatment may
involve radiation therapy, chemotherapy, hormone therapy, target therapy and surgery. The surgical approach is the standard
treatment and the type of surgery varies according to cancer
stage, being radical or conservative2.
Post-surgical breast cancer complications include early edema,
pain, paraesthesias, axillary web syndrome, decreased muscle
strength, and reduced range of motion (ROM) of the involved limb,
directly affecting the return to daily living activities and quality
of life3-7. In addition to functional limitations, women undergoing
breast cancer treatment are exposed to impacts in the psychosocial realm, with the possibility of a state of emotional need deprivation, generating psychological stress, such as changes in self-image,
fear of evolution and anxiety concerning the return to professional
activities, with negative impacts during patient treatment8,9.

Physical exercise in women undergoing breast cancer treatment has been shown to be safe and beneficial, as well as necessary during all stages in order to minimize the negative impact
of complications that compromise functionality10-12. Upper limb
mobilization, in addition to improving functionality, positively
interferes with self-confidence, encouraging the patient to continue the exercises in order to maintain daily, work and leisure activities. Unfortunately, low adherence to interventions
is constantly reported in studies that recommend exercise for
cancer patients, reaching approximately 32-42% of the studied populations11,13-15.
Factors associated with good adherence to exercises are
generally associated to the bond between therapist and patient,
achieved through professional welcoming and commitment and
the perception of the benefits obtained from therapy and family support. Factors that hinder adherence include lack of time,
work commitment, lack of interest, health conditions, treatment
side effects and discouragement16,17.
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Exercise adherence is an important indicator of health care
effectiveness, but no consensus on its definition and measurement is available, especially since the exercises are carried out at
home, with no direct professional presence and participation16,18-20.
Adherence to an exercise program, proposed by controlled studies, such as clinical trials, is essential for adequate results21. A
better understanding of which factors hinder or facilitate exercise adherence may serve as a guide for future interventions and
facilitate the therapeutic response of home exercise programs,
in order to assist in restored function and in the return to daily
and professional activities, identifying whether any subgroups
are more prone to non- or low adherence21.
In this scenario, the aim of the present study was to assess
adherence to home exercises and associated factors in women
undergoing breast cancer surgery.

METHODS
This study comprised a prospective cohort study including women
aged between 18 and 79, with indication for curative surgery and
an axillary approach, for breast cancer treatment at Hospital
do Câncer III / the Brazilian National Cancer Institute (HCIIIINCA), from February 01, 2019 to December 20, 2019. This study
was approved by the INCA Research Ethics Committee, under
no. 2.462.767 on January 9, 2018, and is part of a clinical trial registered at the National Library of Medicine (ClinicalTrials.gov
Identifier: NCT03796845). The details of the study protocol have
been previously published22.
The following patients were excluded: patients presenting
bilateral breast cancer; anyone who had undergone previous
surgical and/or radiotherapeutic breast cancer treatment; with
indication for immediate breast reconstruction surgery; with
functional upper limb changes prior to breast cancer surgery;
and those who were unable to read, understand and/or complete
the home guide. Eligible patients who agreed to participate in
the study signed a Free and Informed Consent Form.
Patients were evaluated in the preoperative period, in an
individual and group care, as a routine of Physiotherapy in order
to carry out functional diagnoses and provide guidance on the
prevention of complications.
On the first postoperative day, the patients received an instructional booklet (Figure 1) related to post-operative exercises and
guidance, and were instructed on the need to perform home exercises. Women were randomized in two interventions groups. One
performed restricted shoulder exercises with amplitude of movement above 90º, and the other with free amplitude of movement
over 90º. They were taught four shoulder exercises, which had to
be performed daily, three times a day. Patients returned to the
physiotherapy service 30 days after surgery for a new evaluation3.
In order to verify the performance of the proposed exercises,
a home guide was delivered on the first day after surgery, which
2

should be filled out by the patient daily, and delivered in the
physiotherapy appointment 30 days after the surgery, following
the established institutional routine.
The women were informed of the need to carry out the guidelines and provide accurate and real information regarding the
symptoms and effects caused by the exercises. The home guide
contained questions regarding exercise, frequency and subjective
symptoms, such as the presence of pain, discomfort, difficulty,
fear and insecurity when performing home exercises. All subjective symptoms were strictly related to upper limb mobilization.
The analysis of the exercise adherence was performed by
completing the home guide, which also allowed for assessments
concerning the patient’s perception of the exercises. The following outcomes were analyzed: total, partial, no information or
non-adherence. Total adherence was defined as performing the
exercises three times a day on all days during the intervention
weeks (regular frequency); partial adherence was considered
when the exercises were performed less than three times a day
every day or performed only a few days during the intervention
weeks (irregular frequency). Non-adherence was considered when
patients inform that did not perform exercises any day. Patients
who did not deliver the home guide, delivered it blank or containing illegible information were considered as no information
because we cannot assume that patients were adherent or not.
Sociodemographic and clinical data were collected through
interviews and complemented by physical and electronic medical
records analyses. All patients were assessed by the same physiotherapy team, according to the established service routine.

Source: https://www.inca.gov.br/sites/ufu.sti.inca.local/files//media/document//mastologia-2017.pdf

Figure 1. Instruction booklet for home exercises.
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Statistical analyses

DISCUSSION

To calculate the sample size, an outcome (adherence) of
65% with an accuracy of 5% was considered, at a 95% confidence interval. With these parameters, 350 women would
be required. However, all women who met the eligibility
criteria during the study period were included, totaling
465 participants.
A descriptive analysis of the distribution of the continuous variables of the study was carried out from the collected
information filed in a database, through central tendency and
dispersion measures, while frequency distributions were used
for categorical variables. A simple logistic regression was performed to identify the association between the presence of
subjective symptoms and exercise adherence. The statistical
analyses were performed using the Statistical Package for Social
Sciences (SPSS), version 20.0.

In this study, adherence to home exercises was evaluated daily
on the first 30 postoperative days through patient self-reports in
a home guide covering exercise performance and the existence
of subjective symptoms related to upper limb mobilization. At
the end of the thirty-day period, 43.6% of the patients exhibited
total adherence to the exercises, 31.6% presented partial adherence and 24.7% did not deliver the home guide, delivered it blank
or containing illegible data. Among the evaluated symptoms,
discomfort was the most reported (63.1%), followed by arm pain
(51.6%), difficulty in performing the exercises (49.2%), insecurity
(45.5%) and fear (44.9%).
This form of assessment is seldom mentioned in scientific
studies and is commonly associated with attendance to appointments or prescription exercise parameters (series, number of
repetitions and intensity). Care was taken so that the guidance
provided on the performance /benefit of the proposed exercises
and guide completion was reinforced for full understanding by
the patients and their families.
Petito et al. included 64 women undergoing radical and conservative surgical treatment in a study to assess the effectiveness
of an exercise program in recovering shoulder range of motion
from the preoperative period, with reassessments from the 7–105th
postoperative day, and with the specific purpose of evaluating
patient adherence to the program. Self-reporting was used as
a way of measuring adherence, considering satisfactory when
carried out for five to seven days a week at least once a day, and
unsatisfactory when performed equal to or less than four times
a week. The authors observed that exercise adherence is greater
in the initial postoperative periods, decreasing over the weeks23.
Cnossen et al. investigated adherence in 50 patients with
head and neck cancer using a home exercise program during and
after six weeks of chemotherapy. The adherence measurement
was performed through diaries filled out daily by the patients,
consisting of three levels of adherence: low adherence, when
the exercises were performed once a day; moderate, when performed once or twice a day, and high, when performed two or
more times a day. A total of 40% of the patients displayed low
adherence, 34% exhibited moderate adherence, and 26%, high
adherence14. The patients in the present study were evaluated for
30 days, which may have facilitated the high percentage of total
exercise adherence (43.6%).
Gutiérrez et al. reported on patients adherence to an exercise
program with follow-up between the immediate postoperative
breast cancer period and the first outpatient return visit (7 or 10th
day), assessed through self-reporting, where patients considering
themselves as adhering to the intervention when practicing the
exercises as recommended, daily, but also including those with
less daily frequency, totaling 64.2%. Non-adherence was considered when patients reported not performing the exercises or performing them irregularly, at 35.8%. The high adherence reported

RESULTS
A total of 465 women who were followed up for 30 days after
surgery for breast cancer were included in this study. Of this
total, a loss of follow-up was observed for four (0.8%) participants due to the following reasons: failure to return to the
appointment (n=2) and hospitalization for reasons not related
to the surgical approach (n=2).
The 461 women who completed the 30-day follow-up had
a mean age of 54 (±11.54), 56.8% had a Body Mass Index (BMI)
<30kg/m² and were predominantly non-white (66.9%), living
without a partner (52.7%) and undergoing some professional
activity (53.5%). Regarding comorbidities, 43.9% had arterial
hypertension. Concerning clinical and treatment characteristics, 53.3% presented initial clinical staging <IIB, 56.3%
underwent neoadjuvant treatment, predominantly with chemotherapy. With regard to the type of surgery, 56.8% underwent mastectomies, with 46.5% undergoing axillary lymphadenectomy (Table 1).
With regard to adherence to home exercises in the thirty
days after surgery, 43.6% exhibited total adherence, 31.6% presented partial adherence, 24.7% had missing data, and 0.0%
exhibited non-adherence. No statistically significant difference was observed concerning adherence to exercises according to sociodemographic, clinical characteristics or interventions groups (Table 1).
Concerning the subjective symptoms reported in the
period of 30 days after surgery, arm discomfort when performing the exercises was present in most patients (63.1%),
followed by the presence of upper limb pain (51.6%), difficulty
in performing the exercises (49.2%), insecurity (45.5%), and
fear of upper limb mobilization (44.9%). The patients’ symptoms and perceptions were not associated with home exercise adherence (Table 2).
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Table 1. Characterization of the total study population and among adherence groups
Characteristics

Total
n (%)
465

Partial adhesion
n (%)
147 (31.6)

Total adhesion
n (%)
203 (43.7)

No information
n (%)
115 (24.7)

p-value†

54.53(±11.54)

54.63 (±11.33)

54.22 (±11.33)

54.97 (±11.64)

0.744

Age (Years)
Means (SD)
Body mass index
<30kg/m²

264 (56.8)

82(55.8)

117 (57.6)

65 (56.5)

≥30kg/m²

201 (43.2)

65 (44.2)

86 (42.4)

50 (43.5)

White

154 (33.1)

48 (32.7)

71 (35.0)

80 (69.6)

Non-white

311 (66.9)

99 (67.3)

132 (65.0)

35 (30.4)

0.730

Race/Skin color*
0.651

Marital status
No partner

245 (52.7)

74 (50.3)

104 (51.2)

67 (58.3)

With partner

220 (47.3)

73 (49.7)

99 (48.8)

48 (41.7)

0.869

Schooling
<8 years

103 (22.2)

34 (23.1)

35 (17.2)

34 (29.6)

>=8 years

362 (77.8)

113 (76.9)

168 (82.8)

81 (70.4)

Yes

249 (53.5)

79 (54.1)

113 (55.9)

57 (49.6)

No

214 (46.0)

67 (45.9)

89 (44.1)

58 (50.4)

0.172

Professional activity

No information

0.735

2 (0.4)

Systemic Arterial Hypertension
Yes

204 (43.9)

60 (40.8)

88 (43.3)

56 (48.7)

No

261 (56.1)

87 (59.2)

115 (56.7)

59 (51.3)

Yes

74 (15.9)

19 (12.9)

35 (17.2)

20 (17.4)

No

391 (84.1)

128 (87.1)

168 (82.8)

95 (82.6)

0.636

Diabetes
0.270

Clinical staging
Initial (<IIB)

248 (53.3)

86 (57.8)

100 (49.3)

63 (54.8)

Advanced (≥IIB)

217 (46.7)

62 (42.2)

103 (50.7)

52 (45.2)

Yes

262 (56.3)

80 (54.4)

117 (57.6)

65 (56.5)

No

203 (43.7)

67 (45.6)

86 (42.4)

50 (43.5)

0.113

Neoadjuvant treatment
0.550

Neoadjuvant chemotherapy
Yes

257 (55.3)

78 (53.1)

116 (57.1)

63 (54.8)

No

208 (44.7)

69 (46.9)

87 (42.9)

52 (45.2)

0.448

Neoadjuvant hormone therapy
Yes

154 (33.1)

46 (31.3)

70 (34.5)

38 (33.0)

No

311 (66.9)

101 (68.7)

133 (65.5)

77 (67.0)

0.531

Neoadjuvant target therapy
Yes

61 (13.1)

19 (12.9)

26 (12.8)

16 (13.9)

No

404 (86.9)

128 (87.1)

177 (87.2)

99 (86.1)

Segmentectomy

201 (43.2)

69 (46.9)

79 (38.9)

53 (46.1)

Mastectomy

264 (56.8)

78 (53.1)

124 (61.1)

62 (53.9)

Axillary lymphadenectomy

216 (46.5)

71 (48.3)

93 (45.8)

52 (45.2)

Sentinel Lymph Node Biopsy

249 (53.5)

76 (51.7)

110 (54.2)

63 (54.8)

0.974

Type of surgery
0.134

Axillary Approach
0.645

Interventions group
Free amplitude of movement

254 (54.6)

85 (57.8)

112 (55.2)

57 (49.6)

Restricted amplitude of movement

211 (45.4)

62 (42.2)

91 (44.8)

58 (50.4)

*Non-white=black (n=100), brown (n=210), indigenous (n=1). †Comparison between partial and total adherence groups. Q-square test.
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Table 2. Distribution of factors associated with partial and total adherence groups
Total
n (%)
461

Partial adhesion
147(42.0%)

Total adhesion
203 (58.0%)

Yes

240 (51.6)

101 (71.6)

139 (68.8)

No

103 (22.2)

40 (28.4)

63 (31.2)

No information

122 (26.2)

291 (63.1)

120 (84.5)

171 (84.7)

53 (11.4)

22 (15.5)

31 (15.3)

Symptoms

OR (95%CI)

p-value†

1.14 (0.714–1.83)

0.575

0.98 (0.54–1.79)

0.970

1.11 (0.70–1.76)

0.642

1.39 (0.89–2.17)

0.146

1.20 (0.77–1.88)

0.412

Arm pain

Arm discomfort
Yes
No
No information

121 (26.0)

Difficulty in performing the exercises
Yes

229 (49.2)

96 (68.6)

133 (66.2)

No

112 (24.1)

44 (31.4)

68 (33.8)

No information

124 (26.7)

Fear of performing the exercises
Yes

211 (44.9)

92 (65.7)

117 (57.9)

No

133 (28.6)

137 (34.3)

85 (42.1)

No information

123 (26.5)

Insecurity to perform the exercises
Yes

211 (45.4)

90 (64.3)

121 (59.9)

No

131 (28.2)

50 (35.7)

81 (40.1)

No information

123 (26.5)

OR: odds ratio. †Comparison between partial and total adherence groups. Logistic regression.

by the authors may be related to the low time interval assessed
(up to the 7 or 10th postoperative day), which seems to facilitate
patient compliance. In addition, the authors also identified patient
difficulties impacting exercise adherence. The reasons related to
non-compliance or impossibility to perform the exercises included
fear of feeling pain, fear of performing the exercise and affecting
the surgical wound site, lack of courage when trying and/or performing the exercises, and pain when trying and/or performing
the exercises, with the latter being the main symptom (35.8%)11.
In the present study, 51.6% of the participants reported pain, but
discomfort during the exercise was the most frequent symptom,
reported by almost two-thirds of the population (63.1%).
Regarding the associated factors related to adherence, Cnossen
et al. found that exercise performance levels were not associated
with age, gender, tumor site, tumor stage, but were associated
with symptoms related to difficulty opening the mouth. Petito
et al. found no difference between the surgical approach and
the impact on adherence groups. And Gutierrez et al. identified
that fear of feeling pain, fear of affecting the site of the surgical
wound and pain when performing exercise impact on exercise
adherence. In the present study, no statistically significant difference was observed regarding adherence to exercises according to sociodemographic, clinical, intervention groups or symptoms and patient perception (p>0.005).

Amaral et al. compared the effectiveness of a home program
with a supervised exercise program, assessing 56 women who
underwent breast cancer surgery constantly monitored and reassessed for two months. No difference in ROM recovery was noted
between groups. In addition, both groups showed low adherence to
the exercises. The authors indicate that the reasons impacting the
low adherence of the home group included functional ROM gain
and difficulty in understanding the booklet, while for the supervised group, difficult access to the place of care for economic reasons or climatic variations (high temperatures) were reported13.
Lokapavani et al. analyzed the influence of preoperative physical therapy on shoulder ROM in 30 women undergoing modified radical mastectomy, categorized into two groups, where the
intervention group received education and preoperative exercises two weeks before surgery, and the control group received a
standard education leaflet, and both groups were followed up for
one month after surgery. Shoulder ROM was recovered in both
groups, but the intervention group reached the functional ROM
required to perform daily living activities. Preoperative evaluation provides greater understanding of the surgical procedure
and related aspects, such as drains, wound healing complications,
seroma and physical-functional complications. The authors conclude that this information availability physically and mentally
prepare the patient for surgery 24.
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Strengths and limitations

CONCLUSIONS

The limitations of the present study include performance of
exercises without direct supervision, which may have negatively
interfered in patient adherence, since one of the factors related
to exercise adherence is the therapist-patient bond17. In addition,
home guide self-completion may be susceptible to information
bias, in accordance to Cnossen et al.14 .
However, some strengths of the present study should also
be highlighted. Although the present study evaluates exercise
adherence after breast cancer surgery, pre and postoperative
assessments and guidance were carried out in order to reduce
the incidence of dysfunction of the upper limb homolateral
to the surgery, and to guide the patient on the surgery and its
functional effects. Another positive aspect of this study is the
short follow-up time, which may have facilitated patient commitment to home guide completion, in addition to the robust
sample size that may have provided greater statistical power
to the results. It is also noteworthy that the study was carried
out in a service whose professionals have extensive experience
with patient treatment during the postoperative breast cancer
period, allowing for uniform procedures and guaranteeing the
quality of the intervention.

Patients who underwent surgery for breast cancer treatment
exhibited total adherence (43.6%) and partial adherence (31.6%)
to home exercises during the first thirty postoperative days, with
discomfort as the main reported symptom. No factors associated with adherence to home exercises for 30 days after surgery
were observed.
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