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Effects of exercises on pain and functional capacity in hospitalized

cancer patients

Efeitos dos exercicios sobre a dor e a capacidade funcional em pacientes oncoldgicos
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ABSTRACT

BACKGROUND AND OBJECTIVES: There are few studies
evaluating the effects of physiotherapy with multidimensional
instruments on cancer pain. The objective of this study was to
evaluate the effects of physiotherapy on pain and functional ca-
pacity in hospitalized cancer patients.

METHODS: This is a quasi-experimental study including 40
participants with a mean age of 51+18 years assessed before
and after physiotherapy interventions, using the verbal nu-
merical rating scale, the McGill Pain Questionnaire - Short
Form, the International Physical Activity Questionnaire, the
Sit-to-Stand test, and the Eastern Cooperative Oncology
Group questionnaire for functional capacity evaluation. The
participants were classified according to the number of per-
formed sessions: group 1< 5 sessions (n=25) and group 2 > 6
sessions (n=15).

RESULTS: There was a reduction in cancer pain measured by
sensory (p=0.02) and mixed descriptors (p=0.05) of the McGill
questionnaire as well as by the numerical visual scale (p=0.03) in
patients who performed at least six physiotherapy sessions. There
was a significant correlation (r=0.81; p<0.001) between the re-
duction in pain measured by the numerical visual scale and the
reduction in pain measured by the Total McGill questionnaire.
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There were no significant differences in the Sit-to-Stand test and
the Eastern Cooperative Oncology Group functional capacity
questionnaire.

CONCLUSION: At least six sessions of physiotherapy with em-
phasis on kinesiotherapy were needed to promote a reduction of
cancer pain in hospitalized patients. We recommend the use of
multidimensional instruments in the evaluation of cancer pain
in hospitalized patients submitted to physiotherapy.

Keywords: Cancer pain, Neoplasm, Pain measurement, Phys-
iotherapy.

RESUMO

JUSTIFICATIVA E OBJETIVOS: Sio escassos os estudos que
avaliaram os efeitos da fisioterapia sobre a dor oncolégica com
instrumentos multidimensionais. O objetivo deste estudo foi
avaliar os efeitos da fisioterapia sobre a dor e a capacidade fun-
cional em pacientes oncolégicos hospitalizados.

METODOS: Estudo quase-experimental, composto por 40 par-
ticipantes com idade média de 51+18 anos, avaliados pré e pds
intervengao fisioterapéutica pela escala verbal numérica, Ques-
tiondrio de Dor de McGill, Questiondrio Internacional de Ati-
vidade Fisica, teste de sentar e levantar da cadeira e capacidade
funcional pelo questiondrio Eastern Cooperative Oncology Group.
Os participantes foram estratificados de acordo com o niimero
de sessoes realizadas em grupo 1 < 5 atendimentos (n=25) e gru-
po 2 2 6 atendimentos (n=15).

RESULTADOS: Houve redugio da dor oncolégica mensurada
pelos descritores sensitivo (p=0,02) e misto (p=0,05) do ques-
tiondrio de McGill e na escala visual numérica (p=0,03) nos
pacientes que realizaram no minimo seis sessoes de fisioterapia.
Houve correlagio significativa (r=0,81; p<0,001) entre a redu-
¢ao da dor mensurada pela escala visual numérica e a reducio
da dor mensurada pelo questiondrio McGill Total. Nao hou-
ve diferengas significativas no teste de sentar e levantar e no
questiondrio de capacidade funcional pelo Eastern Cooperative
Oncology Group.

CONCLUSAO: Foram necessarias no minimo seis sessoes de fi-
sioterapia com énfase na cinesioterapia para promover redugio
da dor oncoldgica em pacientes hospitalizados. Recomenda-se
o uso do instrumento multidimensional na avaliacio da dor on-
coldgica em pacientes hospitalizados submetidos a fisioterapia.
Descritores: Dor do cincer, Fisioterapia, Mensura¢io da dor,
Neoplasia.
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INTRODUCTION

According to the World Health Organization (WHO), cancer is
a public health problem in developing countries, where it is esti-
mated that in the coming decades it will affect 80% of individu-
als with more than 20 million new cases by 2025". In oncology,
physiotherapy appears as a way to preserve, maintain and restore
the functional kinetic integrity of the cancer patient’s organs and
systems, as well as to prevent disorders caused by the treatment
of the disease®. In oncology, physiotherapy acts in an integral and
interdisciplinary way in health promotion at all levels of care,
rescuing the individual’s functionality?.

Most cancer patients complain of pain, and its control/atten-
uation is among the priorities of the multiprofessional team?.
Cancer pain can be located in several anatomical sites and with
different causes, being considered a mixed pain®. In addition to
pain, patients may have a range of motion restriction, sensitivity
alteration, muscle weakness, axillary web syndrome, lymphede-
ma, and scarring changes®. Physiotherapy can contribute with
specific techniques, allowing pain relief and improvement in the
quality of life?. A retrospective study reported that the physio-
therapy intervention promoted functionality improvements in
palliative care patients’. Prospective studies are needed to better
understand this area of professional practice on cancer pain in a
hospital environment’. Regular physical exercise can also atten-
uate pain by reducing endogenous system receptor phosphory-
lation, increased serotonin levels, and opioid activation in the
central nervous system (CNYS) inhibitory pathways®. However,
few studies have assessed the effects of kinesiotherapy on cancer
pain in a hospital environment.

Within this context, this study aimed to assess the effects of ther-
apeutic exercises on cancer pain and functional capacity in hos-
pitalized patients.

METHODS

A quasi-experimental research was performed, with pre and
post-intervention assessment, in hospitalized cancer patients.
Inclusion criteria were age over 18 years old, diagnosis of cancer
by anatomical pathology examination, in-hospital physiotherapy
care from March to July 2018. Patients with neurological dis-
ease, acute rheumatic disease, unable to walk or to perform the
proposed tests requested by the physiotherapist. The sample size
calculation was obtained using the G*Power software, using the
McGill Pain Questionnaire values. The sample was estimated at
40 individuals, considering a 95% confidence interval and a sig-
nificance level of 5% with an effect size of 0.80. Data collection
was performed at the Sao Vicente de Paulo Hospital in the city
of Passo Fundo/RS.

All subjects were assessed with a semi-structured questionnaire
at admission and discharge. The following clinical information
was collected: length of stay, type of tumor, history of treat-
ment before chemotherapy (surgical and/or radiotherapy and/
or hormone therapy), intention to treat chemotherapy and/or
radiotherapy (curative, neoadjuvant, adjuvant or palliative). In
addition, patients were asked about the presence of associated
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diseases, use of drugs during hospitalization, regular physical
activity, and smoking. The nutritional classification was deter-
mined by body mass index (BMI), verified by weight and height
according to age group, and pre-established cutoff points. In
the elderly population’, BMI reference values were classified as
low weight <22kg/m?, eutrophic >22kg/m? and <27kg/m? and
overweight BMI >27kg/m?. In the adult population’, the refer-
ence values were classified as low weight <18,5kg/m? eutrophic
>18,5 and <25,0kg/m? overweight: 225 and <30,0kg/m?; and
obesity: 230kg/m?.

For pain assessment, each individual received a verbal numeric
scale (VNS) sheet to rate their pain in scores ranging from zero to
10, according to the intensity of the sensation, being zero when
there was no pain and 10 the highest imaginable intensity®. The
McGill Pain Questionnaire is a multidimensional instrument to
measure pain by location, intensity, and its behavior considering
the sensitive, affective, evaluative, and mixed dimensions’. It has
reliability and good validity in cancer patients®!°.

The International Physical Activity Questionnaire (IPAQ) con-
siders walking activities, moderate and vigorous physical activ-
ity, and has been used in cancer patients'®. The interpretation
of IPAQ was in accordance with the recommendations sug-
gested by the group of scientific reviewers''. The sit-to-stand
test (STS) from a chair assessed lower limb strength and en-
durance’. At the signal, the participant had to stand up, stand
fully, and then return to a sitting position. The participant was
encouraged to complete as many repetitions as possible within
30 seconds'?. Functional capacity was assessed using the East-
ern Cooperative Oncology Group (ECOG) scale, a method of
global measurement of functional performance' that has been
used in cancer patients'".

In all visits, the physiotherapist performed a detailed anamne-
sis with functional tests and physical examination; from this,
the therapeutic plans were elaborated. The patients performed
strength training with halter and elastic band'®, active and pas-
sive muscle stretching, and aerobic exercise through aisle walk or
low to moderate intensity cycle ergometer?. In cases of thrombo-
cytopenia, the exercises were assisted active or passive mobiliza-
tion. Respiratory management consisted of ventilatory patterns,
pulmonary re-expansion, and bronchial hygiene techniques®. On
average, the physiotherapy sessions lasted from 20 to 30 min-
utes and were performed once a day. Patients were stratified ac-
cording to the number of sessions performed. Group 1 included
those who performed < 5 sessions and group 2 those who per-
formed 26 sessions.

This study was approved by the Research Ethics Committee of
the University of Passo Fundo (UPF) under number 2.572.490,
respecting the Resolution 466/2012 of the National Health
Council. All participants signed the Free and Informed Consent
Term (FICT).

Statistical analysis

Descriptive statistics were performed with mean and standard
deviation for quantitative variables and absolute and relative
frequencies for categorical variables. The Kolmogorov-Smirnov
test was used to analyze the distribution of data. Comparisons
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Table 1. Sample characteristic (n=40)

Variables n (%) p-value
Age (years old) (mean + SD) 51.9+18.3
Length of stay (days) (mean + SD) 10.3+7.6
Nutritional classification (BMI kg/m?)

Low weight 22 (55) 0.001*

Eutrophic 15 (37.5)

Overweight 2 (5)

Obesity 1(2.5)
Cancer types

Solid tumors 21 (52.5)

Hematologic tumors 19 (47.5) 0.75
Radiotherapy

Palliative 6 (15)

Healing 4 (10)

Adjuvant 2 (5)

Did not perform 28 (70) 0.001*
Chemotherapy

Palliative 28 (70)

Adjuvant 5(12.5)

Healing 5(12.5)

Did not perform 2 (5 0.001*
IPAQ

Sedentary 26 (65)

Irregularly active 5(12.5)

Active 9 (22.5) 0.001*

IPAQ = International Physical Activity Questionnaire; SD = standard deviation;
BMI = body mass index; variables expressed as absolute and relative frequency.
*Chi-square test p<0.05.

between pre- and post-intervention values were analyzed by the
Wilcoxon test. Categorical variables were analyzed by the Chi-
square test. The correlation between the VNS and the McGill
questionnaire was performed by the Spearman test after the cal-
culation of the deltas of variation (post-intervention — pre-inter-
vention). Values of p<0.05 were considered significant.

RESULTS

Forty patients were assessed, most of them male 25 (62.5%) and
with a mean age of 51.93+18.35 years old. Solid tumors pre-
vailed in 21 (52.5%) patients, as described in table 1.

Table 2 shows the assessments of VNS, McGill, ECOG, and
the sit-to-stand test pre and post-intervention physiotherapy.
In the group with > 6 physiotherapy sessions, the instruments
that assessed pain, VNS and Total McGill, showed a significant
decrease in scores (p=0.04 and p=0.03) in the post-intervention
period, respectively. The Sensitive and Mixed sub-items of the
McGill questionnaire showed a significant decrease in scores
(p=0.02; p=0.05) in the post-intervention period, respectively.
No significant differences were found in the sit-up test and the
ECOG functional capacity scale.

Table 3 shows the use of pain-reducing drugs during hospital-
ization, classified as non-opioids, opioids, and absence of pain
drugs. There were no significant differences between groups
stratified by the number of physiotherapy sessions. This result
suggests that the reduction in pain scores is related to physiother-
apy intervention when > 6 sessions.

There was a significant correlation (r=0.81; p<0.001) between pain
reduction measured by VNS and pain reduction measured by the
McGill Total questionnaire. Both instruments were able to measure
the reduction of cancer pain in patients undergoing physiotherapy.

Table 2. Pain assessments, Eastern Cooperative Oncology Group, and sit-to-stand test pre and post-intervention physiotherapy

Group 1 (n=25)
<5 physiotherapy sessions

Group 2 (n=15)
>6 physiotherapy sessions

Pre Post p-value Pre Post p-value

VNS 1.52+2.8 0.68+1.5 0.20 2.47+3.1 0.87+2.5 0.03*
McGill total 7.5+12.6 4.2+11.2 0.23 14.2+19.4 2.6+6.7 0.04*
Affective 1.2+2.9 0.68+1.8 0.17 2.6+4.6 1.06+3.1 0.23
Evaluative 0.68+1.3 0.28+0.67 0.12 1.06+1.7 0.4+1.2 0.19
Sensitive 4.76+7.9 2.72+6.4 0.40 7+8.5 0.8+1.6 0.02*
Mixed 1.2+2.4 0.8+1.75 0.45 3.1+4.6 0.26+0.79 0.05*
ECOG 1.3+0.9 1.4+0.9 0.14 1.6+0.6 1.4+0.6 0.4

STS 11.6+£4.5 10.6+6.6 0.24 10.7£2.5 10.2+4 0.61

VNS = verbal numeric scale; STS = 30-second sit-to-stand test; ECOG = Eastern Cooperative Oncology Group. Variables expressed as mean and standard deviation

* p<0.05, Wilcoxon test.

Table 3. Pain control drugs prescribed during hospitalization, stratified by the number of physiotherapy sessions

Group 1 (n=25) Group 2 (n=15) p-value*
<5 physiotherapy sessions >6 physiotherapy sessions
Non opioids 18 (72%) 13 (86.7%)
Opioids 6 (24%) 1(6.7%)
Absence of pain drugs 1 (4%) 1(6.7) 0.36

*Chi-square test.
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DISCUSSION

The results showed that physiotherapy with an emphasis on ki-
nesiotherapy reduced cancer pain in hospitalized patients. The
VNS and McGill questionnaire showed decreased pain in pa-
tients who had art least six physiotherapy sessions. In addition,
a strong association was found between the two pain assessment
instruments post-intervention physiotherapy.

Corroborating this study, Rett et al."” reported that kinesiothera-
py effectively contributed to the reduction of upper limb pain in
a breast cancer patient. These authors showed that pain reduction
occurred after the 10th session of physiotherapy'”. Physiotherapy
in palliative care patients can be performed using manual distrac-
tion techniques, massage, and relaxation techniques'. A study
by Reis et al."’, consisting of aerobic, resistance, and flexibility
exercises, was able to reduce pain intensity in patients undergo-
ing cancer treatment. Studies suggest that physical exercises may
modulate the endogenous pain inhibition system®. In patients
with advanced cancer, analgesia produced by six physiotherapy
sessions including massage, mobilization, and kinesiotherapy
techniques was reported by Lépez-Sendin et al.?’, corroborating
these results.

Although pain is a subjective and particular sensation of each
patient, appropriate methods should be adopted for pain assess-
ment in cancer patients. The McGill’s questionnaire assesses pain
in the multidimensional form with a general score or in sensi-
tive, affective, evaluative, and mixed dimensions?'. The McGill
provides comprehensive data that can identify the physical, psy-
chological, or behavioral aspects of pain®. On the other hand,
the VNS is a unidimensional scale that measures pain intensity,
widely used due to its rapid comprehension®.

In this study, there was a prevalence of physical inactivity, cor-
roborating the results found by Rogers et al.??, who assessed the
level of physical activity in 483 patients with breast cancer. The
present sample presented suboptimal body weight in 55% of pa-
tients, BMI <22kg/m? in the elderly or <18.5kg/m? in adults
under 60 years old. According to a study that assessed the nu-
tritional status of 96 cancer patients, there was a predominance
of malnutrition in this population®, corroborating these results.
Low weight is usually associated with progressive loss of body
mass, functional impairment, and chemotherapy treatment.

Two studies®?°

characterized the clinical profiles of cancer pa-
tients, demonstrating male prevalence, diagnosis of solid tumors,
undergoing treatment with palliative chemotherapy, presenting
pain as the most common sign and symptoms, results that cor-
roborate this study.

A randomized clinical trial assessed the effects of acrobic training
associated with muscle strengthening in patients with lung can-
cer undergoing chemotherapy”. The authors reported reduced
cancer-related fatigue and improved functional independence
of activities of daily living, as measured by the Barthel Index,
after the supervised exercise program?. The studies by Pereira,
Santos and Sarges”® and Mangia et al.' reported that the func-
tional capacity assessed by the ECOG questionnaire and the STS
can contribute to the elaboration of care plans for the oncologic
patient care, being that by identifying the functionality, mea-
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sures are taken to prevent or reduce functional impairment and
the risk of complications. However, in this study, no significant
changes in functional capacity were observed after the physio-
therapy intervention.

CONCLUSION

The physiotherapy program with a minimum of six sessions and
an empbhasis on kinesiotherapy promoted the reduction of cancer
pain in hospitalized patients. In the McGill questionnaire, the
frequency of sensitive and mixed descriptors decreased after the
physiotherapy intervention.
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