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Abstract

BACKGROUND: Different clinical trials show beneficial effects of physical training offered during and/or
after breast cancer treatment. How-ever, given the variety of side effects that may be encountered,
physical training could be combined with psychological, relational and social guidance. This kind of
multidisciplinary program has been little studied so far.

AIM: The aim of this study was to determine the benefits of a three-month multidisciplinary
rehabilitation program among women after breast cancer treatment.

DESIGN: Controlled no-randomized trial.
SETTING: University for outcomes, University Hospital Center for interventions.

POPULATION: Two hundred and nine outpatients who have been treated for a primary breast
carcinoma.

METHODS: Patients were divided into a control group (N.=106) and an experimental group (N.=103)
which has benefited from a rehabilitation program of three months including physical training and
psycho-educational sessions. The assessments, performed before and after the program, included
functional assessments (“Sit and Reach Test”, maximal incremental exercise test and “Six-Minute Walk
Test”), body composition measurements (Body Mass Index [BMI] and body fat percentage) and a
questionnaire (European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire-Core 30).

RESULTS: After three months, flexibility, walking distance and all parameters measured during the
maximal incremental exercise, except maximal heart rate, were significantly improved in the
experimental group. The body fat percentage was significantly decreased and a significant
improvement was observed for perceived health status (quality of life), functional role, emotional
state, physical, cognitive and social functions and for most symptoms. In the control group, most of
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these improvements didn’t appear and a significant increase in BMI and body fat percent-age was
observed.

CONCLUSIONS: This trial identifies the benefits of a well detailed multidisciplinary rehabilitation
program, including physical re-conditioning and psycho-educational sessions, with important
improvements in functional capacity, body composition and the majority of functions and symptoms
among women after breast cancer treatment.

CLINICAL REHABILITATION IMPACT: Through its results, this study could contribute to the development
of hospital quality standards for oncologic rehabilitation. Physiotherapists can efficiently propose this
kind of multidisciplinary rehabilitation program.

(Cite this article as: Leclerc AF, Foidart-Dessalle M, Tomasella M, Coucke P, Devos M, Bruyére O, et al.
Multidisciplinary rehabilitation program after breast cancer: benefits on physical function,
anthropometry and quality of life. Eur J Phys Rehabil Med 2017;53:633-42. DOI: 10.23736/51973-
9087.17.04551-8)
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Although the incidence of mortality due to breast cancer has declined in recent years due to early
detection and improved treatment, this cancer remains the most frequently diagnosed in women with
1,671,149 new cases reported worldwide in 2012 (25% of all cancers).%?

After completion of treatment for cancer (generally a combination of surgery, radiotherapy,

chemotherapy, hormonal therapy and/or targeted therapy), the majority of patients have a high

3-10 3-5,8,9

number of side effects, such as fatigue, alopecia,>® lymphedema,*! pain,*? loss of

3,4,13 58,14

weight gain,

functional capacity or anxiety, all having a negative impact on quality of life.

Fatigue 30 is the most common symptom reported.® ** It is observed in 70 to 100% of women who
have undergone chemotherapy ® ' and generally, patients continue to experience fatigue after
completion of their treatment.®® % 1® Moreover, because of the fatigue experienced, many women
often avoid physical efforts and reduce their physical activity levels.}”"?® However, inactivity, causing
muscle catabolism is likely to increase the feeling of fatigue.

Different clinical trials * 2% 2! show beneficial effects of physical training offered during and/or after
oncologic treatment. However, physical training should ideally be combined with psychological,
relational and social guidance to reduce fatigue and to improve quality of life. Few studies investigated
the effects of a multidisciplinary approach and these are rarely carried out on a large sample of
patients with exhaustive assessments (including validated measures and covering large individual
aspects).?

Therefore, this study aims to evaluate, by exhaustive measures, the impact of a multidisciplinary
rehabilitation program, comprising physical re-conditioning and psycho-educational sessions, on
physical capacity, body composition and quality of life of a high number of patients who have been
treated for breast cancer. In this way, we hypothesize firstly that the people participating in the
program will have significant and better improvements than the control people and secondly, that the
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program will allow participants to regain normative values. This approach, if proven beneficial, could
contribute to the development of hospital quality standards for oncologic rehabilitation.

Materials and methods

DESIGN

This study was a controlled non-randomized trial. Two hundred and nine voluntary women who had
completed their treatments for breast cancer, except for hormonal therapy and/or immunotherapy,
were divided into two groups, an experimental group and a control group. The patient could choose
to participate in either group. All participants were assessed at baseline and at three months. The
experimental group participated in a multidisciplinary rehabilitation program including supervised
physical training and psycho-educational sessions for twelve weeks while the control group did not
receive any special medical care and were asked not to change their habits (especially in terms of
physical activity) during the three months of follow-up.

PARTICIPANTS

Participants were recruited, by phone, from a prospective registry of all patients.

Eligibility criteria were: surgery of a primary breast carcinoma, a minimum period of three weeks and
a maximum of one year elapsed since the end of adjuvant chemotherapy and/or radiotherapy
(hormonal therapy and immunotherapy could be continued) and the opportunity to participate in
group programs. Participants were excluded if they had severe neurological, orthopedic or rheumatic
disabilities, a heart failure, a previous or synchronous other malignancy. The trial received ethical
approval from the Ethics Committee of the University of Liege (B67020084166) and informed consent
was signed by all individual participants included in the study.

MEASURES

Two sessions of assessments were conducted: the first one at 0 month (MO) and the second at 3
months (M3) that is for the experimental group before the intervention and at the end of the program.

At both times, everybody was subjected to a battery of tests including functional assessments,
anthropometric and body composition measurements, and a self-administered questionnaire: the
European organization for research and treatment of cancer Quality of life Questionnaire Core 30
(EORTC QLQ-C30). Moreover, at MO, participants completed another questionnaire to gather
biometric data, data on the history of the disease, on treatment modalities and on her professional
status and they completed the Flemish physical activity computerized questionnaire to know her level
of physical activity (MET/week).

The sequence of assessments was standardized and conducted by one and the same examiner.
Functional assessments were performed during a visit at the university hospital of liege.



Published in : Eur J Phys Rehabil Med (2017), vol. 53, n°5, pp. 633-642 =
DOI: 10.23736/51973-9087.17.04551-8 < 4 L I EG E
Status : Postprint (Author’s version) ‘» universite

Trunk extensor flexibility was measured by the Sit and reach test.?? A ruler marked in centimeters was
fixed on top of a box and extending over the front edge of the box towards the test subject with the
zero end pointing towards the subject and the 25-cm mark being exactly at the front edge of the box.
It had a movable stick that could slide along the ruler. The participant sat on the floor with her knees
straight and her feet flat against the front end of the box and pushed the movable stick as far as she
could. The best score of two trials was recorded.

To evaluate the aerobic fitness, the participant completed a maximal incremental exercise protocol
on a cycle ergometer (Jaeger ergometrics 900, ergoline D-72475 Bitz, Germany). The heart rate was
continuously measured using a heart rate monitor (Corina, Marquette Hellige GmbH, Freiburg,
Germany) and the maximal heart rate (MHR) was recorded. Ventilatory gas exchanges was also
measured throughout the test using a spirometer (Vmax Spectra V29 System, SensorMedics, Yorba
Linda, CA, USA) and maximal oxygen consumption (Vozpeak) Was determined by the highest value
measured on an interval of 60 seconds. Finally, the maximal aerobic power (MAP) reached at the end
of effort and the time to exhaustion were recorded. This test was always supervised by the same
physician and he was not aware of the patient’s group.

The Six-Minute Walk Test (6MWT) % was conducted in a quiet corridor without passage, where two
cones were placed thirty meters away. Patients were asked to walk the greatest possible distance in
six minutes, going back and forth between the cones, without running. After six minutes, the
participant stopped walking and the evaluator calculated the distance performed.

Anthropometric and body composition measurements consisted of the measurement of height and
body weight to determine the Body Mass Index (BMI) and the measurement of body fat percentage.
The body fat percentage was estimated from skinfold thickness measured with calipers at the biceps,
triceps, subscapular fold and suprailiac crest using Durnin-Womersley and siri equations.?

Quality of life and various symptoms and functions were assessed by the EORTC QLQ-C30. This
guestionnaire assesses six functional areas (health status or quality of life, functional role, emotional
state, physical, cognitive and social functions) and nine symptoms due to cancer or its treatments
(fatigue, nausea and vomiting, pain, dyspnea, insomnia, loss of appetite, constipation, diarrhea and
financial difficulties). For functions, the higher the score, the better is the quality of life and for
symptoms, the higher the score, the worst is the quality of life. This questionnaire is validated for
people with cancer % and more specifically breast cancer.?®

INTERVENTION FOR THE EXPERIMENTAL GROUP

The experimental group, unlike the control group, participated in a program of rehabilitation including
physical training and psycho-educational sessions.

PHYSICAL TRAINING

The training period lasted twelve weeks and consisted of three sessions, of one hour and thirty
minutes, per week. Workouts were done in groups under the supervision of two physiotherapists.
Participants spent 30 minutes at three different workshops (cardiovascular training, muscular
endurance training and a varied activity) and ended with a collective stretching session.
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The entire training protocol was based on the recommendations of the american college of sports
Medicine (ACSM) on physical activity and cancer.* %’

Cardiovascular training was performed on a bicycle ergometer at constant wattage. Participants began
to pedal three times eight minutes at 60% of their MAP with one-minute rest in between to gradually

ride thirty minutes continuously at 70% of their MAP.

Muscular endurance training was performed on weight machines. The exercises were leg presses, leg
extensions, leg curls, biceps curls and triceps extensions. The “10RM” or load that a muscle can lift ten
times on full amplitude was evaluated on each machine for each patient. The 1RM was then
extrapolated and used as a base for further training. Participants started with two sets of twenty
repetitions at 30% of their estimated 1RM and gradually, the difficulty was increased to three sets of
thirty repetitions at 35% of their 1RM.

The varied activity was hypopressive abs or exercises on a mat, a step or a Swiss Ball.

PSYCHO-EDUCATIONAL SESSIONS

Two-hour psycho-educational sessions were also provided once a week over the twelve weeks of the
program. After a first introductory session where people got to know each other, a specific topic was
approached by a specialist at each session: a psychologist supervised sessions on psychological aspects
(discussion about the anxiety of relapse, self-esteem, the desire to regain one’s physical form and the
look and expectation of the family and social entourage) (twice two hours), on stress management
(presentation of different stress management tools such as relaxation, meditation, breathing, yoga
and visualization) (twice two-hours) and on sexuality (link between breast cancer and sexuality,
problems encountered and opportunities for help); a professor in physiotherapy and rehabilitation
was responsible for the session on the health benefits of physical activity (justification of the benefits
of physical activity, potential risks and recommended modalities); a dietician discussed the good
nutrition practices in two sessions (presentation of a healthy diet, recommendations in the context of
cancer, effects of drugs on body composition, explanation of BMI and practical advice) and finally, a
neurologist presented sleep disorders commonly encountered and their treatments (explanation on
normal sleep, on insomnia and hypersomnia, consequences of insomnia and possible treatments).
Participants were thus given information, advice and tips on all these topics and had the opportunity
to ask questions to the various specialists. Finally, a last session was given by a psychologist and a
physical therapist to find out what participants think about the program and encourage them to
continue a regular physical activity.

STATISTICAL ANALYSIS

Results were presented as means and standard deviations (SD) for continuous variables and as
frequencies for categorical variables. The comparison between groups was done by a student t-test
for continuous variables and by a c? test for categorical variables. In each group, comparisons between
MO and M3 measures were done by the paired student t-test. Results were considered to be significant
at the 5% level (P<0.05). All statistical calculations were done on the maximum available data at each
time. Calculations were done using SAS version 9.3 (SAS Institute, Cary, NC, USA).
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Results

SAMPLE CHARACTERISTICS

Biometric, medical, professional and physical activity level data for all participants at baseline are
listed in table I. The experimental group and control group were composed respectively of one
hundred and three people and one hundred and six people. Both groups were homogenous: the
average age for the experimental group was 53+8.9 years compared with 53.7+9.8 years in the control
group (P=0.59), the experimental group had completed treatment 5.5+2.5 months ago on average and
the control group 5.3+2.1 months ago (P=0.43), the majority of participants had had a tumor of stage
| (43.6% of the experimental group and 44.7% in the control group) (P=0.78) and all participants
underwent surgery.

The groups were also homogeneous with regard to their physical activity level and to their professional
status: 25.5% of the participants in the experimental group had returned to work at the initial stage
of the study, compared with 33.3% in the control group (P=0.13).

The reasons why the patients chose to join the control group were, in descending order of importance:
fear of the cumbersome nature of the proposed program, lack of time to participate, lack of means of
travel, too long distance between home and hospital, parking difficulties and the desire not to hear
about the disease.

Finally, thirty-nine women, fifteen from the experimental group and twenty-four from the control
group, dropped out during the three-months program and did not provide data at M3 (reasons for
drop out included personal reasons such as lack of time, transportation difficulties and return to work,
N.=20; relapse of cancer, N.=2; and 17 people did not give any reason or could not be contacted). No
complication due to the program have been identified.

The patients flow throughout the study is presented in figure 1.

Table Il lists the functional, anthropometric and psychological data at MO. No significant difference
between groups was observed for functional and anthropometric data. The two populations were thus
strictly identical for these parameters. On the other side, we observed significant differences in the
EORTC QLQ-C30 for the health status (P<0.0001), functional role (P=0.0009), emotional state
(P<0.0001), physical (P=0.0001), cognitive (P=0.0051) and social functions (P=0.0067) and for fatigue
(P<0.0001), pain (P=0.0005), dyspnea (P=0.0039), insomnia (P=0.0054), diarrhea (P=0.0021) and
financial difficulties (P<0.0001). For all these items, the evaluation was better in the control group.
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FUNCTIONAL CAPACITY

The evolution of functional capacity variables between M0 and M3 are listed in Table Ill. At M3, trunk
extensor flexibility was significantly improved in the experimental group only and changes between
MO and M3 were significantly different between groups (P<0.0001), in favor of the experimental
group.

About the maximal incremental exercise protocol, we observed, in the experimental group, significant
improvement of Voapeak, MAP and time to exhaustion. In the control group, none of these parameters
significantly changed, on the contrary, the MHR decreased significantly. Just like for flexibility, all
changes in this test between MO0 and M3 were significantly different between the groups and again in
favor of the experimental group (P=0.0015 for Vojpeak and P<0.0001 for PMA and for time to
exhaustion).

The distance traveled in six minutes was significantly increased in both groups, but more in the
experimental group than in the control group and the evolution between MO and M3 was again
significantly different between groups, with a greater evolution in the experimental group (P=0.0002).

BMI AND BODY FAT PERCENTAGE

Table IV presents the changes in body composition between M0 and M3. At M3, we observed that the
BMI and the body fat percentage increased significantly in the control group. In the experimental
group, the BMI did not change significantly, but the body fat percentage decreased significantly.
Moreover, the change in this variable between M0 and M3 was significantly different between groups
(P=0.0029) and once more, in favor of the experimental group.
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QUALITY OF LIFE, SYMPTOMS AND FUNCTIONS FROM THE EORTC QLQ-C30

Table V lists the items of the EORTC QLQ-c30 and their changes between MO0 and M3. As a reminder,
for functions, the higher the score, the better is the quality of life and for symptoms, the higher the
score, the worst is the quality of life. After three months, in the control group, significant improvement
was observed with respect to only cognitive and social functions and to fatigue and insomnia. In the
experimental group, all functions were significantly improved: health status, functional role,
emotional state and physical, cognitive and social functions. About symptoms, we observed a
significant decrease in fatigue, pain, dyspnea, insomnia, loss of appetite, constipation, diarrhea and
financial difficulties. Concerning the evolution between MO and M3, a significant difference was
observed between groups for health status (P<0.0001), functional role (P=0.024), emotional state
(P<0.0001), physical functions (P=0.020), fatigue (P<0.0001), pain (P<0.0001), insomnia (P=0.018) and
diarrhea (P=0.015).

Discussion

Various clinical trials % 2% 2!

show the benefits of a physical training offered during and/or after breast
cancer treatment, but few studies evaluate the benefits of a multidisciplinary approach comprising a
physical reconditioning and psycho-educational sessions. Moreover, they are rarely carried out on a
large sample of patients with exhaustive assessments on physical capacity, body composition and

quality of life.

Therefore, the aim of this study was to demonstrate the feasibility and benefits of this kind of
multidisciplinary rehabilitation in women having been treated for breast cancer. Results indicate that
participants receiving the 3-month intervention significantly improved trunk extensor flexibility
measured by the Sit and Reach test, VOzpeask, MAP and time to exhaustion during the maximal
incremental exercise protocol and walking distance at the 6MWT. Their BMI was unchanged, their
body fat percentage was significantly decreased and most of their EORTC QLQ-C30 parameters
improved significantly: health status (quality of life), functional role, emotional state, physical,
cognitive and social functions and symptoms of fatigue, pain, dyspnea, insomnia, loss of appetite,
constipation, diarrhea and financial difficulties. In the control group, most of these improvements did
not appear and moreover, a significant increase in BMI and body fat percentage was observed.

In the experimental group, the values of MAP, Vo and time to exhaustion, following the
rehabilitation, appear significantly increased and the results approach reference values.?® ?° Courneya
et al.,*® with a similar experimental protocol and substantially identical values to those mentioned in
our work, especially with, for example, an improvement of VO3 peak of 2.7£2.6 mL/min/kg within their
experimental group (compared to an improvement of 2.99+2.54 mL/min/ kg in our study), confirms
the benefits observed and therefore, the benefits of appropriate care on functional capacity after
breast cancer.

Other studies have also evaluated the effect of training on cardiopulmonary function. Indeed, in the

discussion of the rules of conduct about physical training among cancer survivors,* the ACSM presents

31-33

three randomized controlled clinical trials (RCTs) with a workout during adjuvant treatments and
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six in which the training takes place after the treatments.343° All observed a significant improvement
in cardiopulmonary function. All these data corroborate thus the observations made in our study.

With respect to anthropometric and body composition measurements at M3, we observed that the
values of the experimental group stayed identical or even slightly decreased for the BMI and
significantly decreased for the body fat percentage in contrast to the control group whose values
significantly increased. Similar results were observed in three studies 3% 4% %! cited by the systematic

1.?° The randomized controlled trial of Schmitz et al.** especially observed a

review of McNelly et a
significant decrease in the percentage of body fat in his experimental group and even higher than that
observed in our study (-1.15+0.45% vs. -0.45+£2.00%). This may be due to the fact that their training
involved only weight training during six months, as opposed to ours, which also included endurance
training but only during three months. The ACSM # also exposes other studies examining the effect of
exercises, during treatments or after them, on body composition and body weight. The observed
effects vary and therefore show, as in our research, few significant change, but also no further weight
gain with care. A multidisciplinary approach, including physical training and sound advice about diet,
could therefore help stabilizing body weight after treatments for breast cancer and prevent weight

gain observed in the absence of intervention.

About the EORTC QLQ-C30 after the three-month follow-up, we observed few significant
modifications in the control group (who had better data initially) unlike the experimental group in
which a significant improvement in all functions and in most symptoms was present. Compared to the
standards obtained for a healthy female population of the same average age,*’ we thus observed that
the values of the experimental group, after the program, tend to get closer. Indeed, at the end of the
three months of follow-up, the score of health status (quality of life) for example is 73+17 in our
experimental group (following the increase of 15+18) and the standard value is 77+21. Thus, these
results show the benefit of this kind of rehabilitation, including a physical training and psycho-
educational sessions, on the quality of life of patients, on their psychological, emotional and physical
well-being and on their symptomatology.

Health status (or quality of life) improvement, as a result of a rehabilitation program, was also
evaluated in other studies, especially in the study of Courneya et al.3° In this study, as in ours, the
overall quality of life was significantly improved in the treated group after the intervention.

The ACSM also presents six other RCTs showing the beneficial effects of physical activity only

34-36,43-45 3ainst two having no effect.?”-*® However,

performed after the treatments on quality of life
these two studies evaluated the effect of a very different intervention. Indeed, Demark-Wahnefried
et al.,*® for example, assessed the effect of a ten-month program in which only documents promoting

physical activity were sent to the participants.

The feeling of the improvement of the different functions and symptoms observed in the experimental
group in our study may be correlated with the physical improvement objectified through functional
assessments. Moreover, the psycho-educational sessions probably gave many tips to participants
allowing them to better manage stress and daily activities, balance their diet, better control their pain,
improve their sleep and thus reduce their fatigue. Finally, the meeting of other people and the group
cohesion certainly allowed patients to regain confidence and maybe helped to a reintegration into the
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social, professional and family environments. The multidisciplinary approach seems to be necessary
to improve all variables touched by breast cancer and its treatments.

LIMITATIONS OF THE STUDY

Finally, it is important to consider the strengths and limits of our study.

On the one hand, a first strength of our study is the large sample size. Indeed, two hundred and nine
voluntary women meeting inclusion criteria were included. A second strength is the exhaustive
assessments with validated measures and covering the areas of physical capacities, body composition
and functions, symptoms and quality of life. Few studies focuses on all these aspects. We also note
the multidisciplinary care with supervised exercises and rigor in conducting assessments.

On the other hand, the most important weakness is that our study was not randomized and that there
were differences between groups baseline, not about biometric, functional and anthropometric data,
but about aspects of quality of life (the experimental group is more symptomatic than the control
group). We must take this into account in the interpretation of our results. Finally, a minor weakness
is that we do not know which aspect of the multidisciplinary program, the physical training or the
psycho-educational sessions, provided most benefits.

Conclusions

Although our results should be interpreted with caution, in summary, they demonstrate the benefits
of a well detailed multidisciplinary rehabilitation program, including physical re-conditioning and
psycho-educational sessions, with important improvements in functional capacity and the majority of
functions and symptoms among women who have been treated for breast cancer. Moreover, the
breast cancer survivors who received the intervention in this study, not only improved their fitness
and their quality of life, but also stabilized their BMI and decreased significantly their body fat
percentage. Future research is needed on the effects of exercise and psychoeducational sessions on
patients with and survivors of cancer other than breast cancer. It will be important to assess whether
this multidisciplinary program can be readily translated to other cancer populations (i.e. bowel, lung
etc.). In addition, studies show beneficial effects of a program carried out during adjuvant therapies
and after, it would be necessary to determine the optimal time of care. Finally, extended follow ups
are needed to determine whether the improvements made by the rehabilitation persist over time.
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