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Abstract

Cancer is one of the leading causes of morbidity in the globe, with more than half of patients reporting pain as a result
of the disease. By reducing cancer-related pain, dance has the potential to redefine the life of patients independently of
their cure prognosis. This review investigated the benefits of dance as adjuvant, non-pharmacological therapy for
cancer treatment. To identify studies related to this topic, we searched the Cochrane Library, PUBMED, Scielo, BVS,
Embase, CINAHL, and PsycINFO databases. However, we found few published systematic reports investigating the
effects of dance in cancer treatment. The numbers are even smaller when we considered the relationship between
dance and cancer pain. Although there is a small number of publications on this theme, we reviewed studies that
indicate that there is a positive relationship between dance practice and cancer pain management. Moreover, we found
that the decline of pain contributed to the better life quality of patients with cancer. We concluded that dance is a
physical practice that may improve patients’ quality of life. Regarding the estimations of cancer diagnosis and pain
during disease development and therapy, it is fundamental new studies and clinical trials that integrate dance as
adjuvant therapy for improving cancer pain and patient’s life quality.

Keywords: Dance; Therapy through dance; Cancer pain; Pain management; Cancer.

Resumo

As doengas oncoldgicas sdo uma das principais causas de morbidade no mundo, com mais da metade dos pacientes
relatando dor. Ao reduzir a dor relacionada ao cancer, a danga tem o potencial de redefinir a vida dos pacientes,
independentemente de seu progndstico de cura. Esta revisdo investigou os beneficios da danga como terapia adjuvante
ndo farmacoldgica para o tratamento do cancer. Para identificar estudos relacionados a este topico, pesquisamos 0s
bancos de dados Cochrane Library, PUBMED, Scielo, BVS, Embase, CINAHL e PsycINFO. No entanto, No entanto,
encontramos poucos relatorios sistematicos publicados investigando os efeitos da danga no tratamento do cancer. Os
ntmeros sdo ainda menores quando consideramos a relagdo entre danca e dor oncoldgica. Embora haja um ndmero
expressivamente pequeno de publicagdes nessa tematica, revisamos estudos que indicam que existe uma relagdo
positiva entre a pratica da danca e o manejo da dor oncoldgica. Constatamos que o declinio da dor contribuiu para
melhor qualidade de vida dos pacientes com cancer. A danca é uma pratica artistica e fisica que pode melhorar a
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qualidade de vida dos pacientes. De fato, a danca pode ser empregada como terapia adjuvante no tratamento do
cancer. Diante das estimativas de diagndstico de cancer e dor oncolégica, é fundamental o desenvolvimento de novos
estudos e ensaios clinicos que integrem a danga como terapia adjuvante para melhorar a dor oncoldgica relacionada ao
cancer e a qualidade de vida do paciente.

Palavras-chave: Danca; Terapia através da danca; Dor oncoldgica; Manejo da dor; Cancer.

Resumen

El cancer es una de las principales causas de morbilidad en todo el mundo y mas de la mitad de los pacientes informan
de dolor. Al reducir el dolor relacionado con el cancer, la danza tiene el potencial de redefinir la vida de los pacientes,
independientemente de su prondéstico de curacidn. Esta revision investigé los beneficios de la danza como terapia
adyuvante no farmacolégica para el tratamiento del cancer. Para identificion dear estudios relacionados con este tema,
se realizaron blsquedas en las bases de datos Cochrane Library, PUBMED, Scielo, BVS, Embase, CINAHL y
PsycINFO. Encontramos que hay solo unos pocos informes sistematicos publicados que investigan los efectos de la
danza en el tratamiento del cancer. Los nimeros son atin menores cuando consideramos la relacion entre la danza y el
dolor por cancer. Aunque existe un nimero expresivamente pequefio de publicaciones sobre este tema, revisamos
estudios que indican que existe una relacion positiva entre la practica de la danza y el manejo del dolor por cancer.
Descubrimos que la disminucion del dolor contribuyd a una mejor calidad de vida de los pacientes con céncer. La
danza es una préctica artistica y fisica que puede mejorar la calidad de vida de los pacientes. De hecho, la danza se
puede utilizar como terapia adyuvante en el tratamiento del cancer. Dadas las estimaciones de diagnéstico de cancer y
dolor por cancer, es fundamental desarrollar nuevos estudios y ensayos clinicos que integren la danza como terapia
adyuvante para mejorar el dolor relacionado con el por cancer y la calidad de vida del paciente.

Palabras clave: Danza; Terapia a través de la danza; Dolor por cancer; Manejo del dolor; Cancer.

1. Introduction

Cancer is one of the leading causes of morbidity in the globe. Estimations from the Global Cancer Statistics
(GLOBOCAN) indicated that 17 million new cancer cases were diagnosed in 2018, excluding non-melanoma skin cancer
(Bray et al., 2018). These estimations show that one in eight men and one in ten women will develop cancer throughout their
lives, even in countries with a low Human Development Index (HDI). In contrast, in the five African regions, the cumulative
risk of death for women in 2018 was comparable to the risk observed in women from North America and high-income
countries in Europe (Bray et al., 2018).

The National Cancer Institute (NCI) warns that cancer is a global health issue. In the long term, the World Health
Organization estimated that 24 million new cancer cases will be diagnosed by 2035, with an expected death rate of 14.5
million patients each year (NCI, 2016). The diagnosis of cancer has proven to be independent of the HDI levels in countries. It
is known that public health measurements need to be taken, especially in developing regions. Europe has 23.4% of the total
number of diagnosed cancer cases (representing 9% of the world’s population) compared with 21% of incidence in the
Americas. In Asia, up to half of the cases are present in the continent; however, 60% of the world’s population lives in the
region. Considering Asia and Africa, there is a high mortality rate in both areas, with the percentage of death overcoming a
diagnosis of cancer (Bray et al., 2018).

Cancer presents a variation of more than 100 malignant tumor types. Cancer and oncological treatments can
negatively impact the physical and psychosocial aspects of individuals, often provoking fatigue, depression (Murphy, 2010),
and pain. Indeed, pain is one of the most adverse reported effects of cancer being also a collateral effect of treatment (Costa et
al., 2017). Moreover, pain is linked to emotional suffering due it negatively affects the patient’s daily life and quality of life
(NCI 2018). In addition, according to NCI (2018), pain and its intensity are linked to a higher chance of developing depression.

The Union for International Cancer Control (UICC) created the “We can. I can.” campaign for triennium 2016-2018.
This slogan represented the diversity of manners that can reduce the impact of cancer, in both collective and individual aspects
(Brasil, 2016). In addition, to discourage the preconceptions surrounding cancer, the National Cancer Institute from the
Brazilian Ministry of Health — INCA, also promoted a campaign with the slogan “cancer cannot end up our will to live”
(Brasil, 2017).
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Both campaigns evidenced that the currently employed cancer treatments should not exclusively target the tumor
itself. Instead, cancer patients and their fitness during therapy should be emphasized. Furthermore, it is known that
multidisciplinary approaches can increase patients’ quality of life during standard therapies. Additionally, some programs,
even when not curative, could be adjuvant to standard care to cooperate with different phases of treatment and their effects on
the patient’s life.

Physical activities have been employed as part of non-pharmacological adjuvant therapies in cancer survivors (Rosa et
al., 2021; Dos Santos et al., 2017; Koom et al., 2016). In the context of this therapy type, presente a potential to contribute to
cancer patients by reducing pain and increasing their quality of life. Dance is relevant for cancer treatment based on the
principle that it is one of the most complex activities for the brain to process.

Rhythmic movements are derived from brain instructions to the muscles. In this way, moves develop and integrate
various sensorial information, such as audible, vestibular, visual, and somatosensory inputs. Thus, as a result of an intricate
nervous and muscular interface, dance allows patients to integrate feelings and interpretations through movements (Dawson,
2017). Moreover, dancing increases stability, social mobility, and quality of life during aging (Dordevic et al., 2017; Rehfeld
etal., 2017).

Preferences of patients and exercise enjoyment should also be taken into consideration to increase their participation
in exercises (Marchica et al., 2021; Yildiz Kabak et al., 2021). On the other hand, has been described that non-pharmacological
methods used to relieve pain are effective, and can contribute to changes in care protocols such as low-cost, creative, safe and
that provides benefits to cancer patients, especially breast cancer (Franco et al., 2021; Yildiz Kabak et al., 2021). Few studies
have been published and this review investigated the benefits of dance as adjuvant, non-pharmacological therapy for cancer

treatment.

2. Methodology

We investigated the primary health-related databases, such as Cochrane Library, PubMed — NCBI (National Center
for Biotechnology Information), SciELO (Scientific Electronic Library Online), BVS (Virtual Health Library), Embase,
CINAHL (Cumulative Index to Nursing and Allied Health Literature) and PsycINFO. We used the combination of the
following keywords: cancer pain, dance, dance therapy, and their corresponding Portuguese translations. When necessary, we
modified our search according to each database. To avoid the lack of studies, we performed manual searches with keywords
and broader analyses using keywords and similar terms.

Our primary inclusion criterion was the presence of clinical trials investigating the therapeutic effects of dance in
cancer pain. In addition, the participants involved in these studies should have more than 18 years of age. We excluded studies
that did not mention dance as therapy for cancer pain. In the same way, we excluded papers that used dance as therapy for
cancer but did not investigate its influence on cancer pain (Figure 1). As a result, only one report was selected, which made it

impossible to systematic literature review.
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Figure 1. Dance as therapy for cancer.
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3. Results and Discussion

This literature review aimed to describe dance as a positive correlation between practice and improvement of pain

management and quality of life. Although some findings are relevant, the number of studies is even smaller for reports that aim

to identify relationships between dance therapy and cancer pain.

Only one report was selected (Ho et al., 2016), this study evaluated a cohort of 139 Chinese patients with primary
breast cancer that were older than 18 years of age and were waiting for or were in the first week of radiotherapy. This was a
randomized study for dance movement therapy (DMT) vs. control group. The intervention included six rounds of DMT for
1h30min, twice a week, during treatment with radiotherapy. The DMT program was adapted to the Chinese culture in addition

to the patient's needs. Outcome data were obtained with the aid of survey forms before and after the DMT programs.

A 4

Full-text articles excluded.
with reasons
(n=4)

Moreover, surveys were taken during a follow-up period of three weeks after the end of the program.
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To measure the outcome of cancer pain, this important Chinese study employed the Bried Pain Inventory, which is a
scale with 11 points of intensity for measuring pain and its influence on patients' routine. The results showed a significant
effect of DMT in the severity and interference in pain. The DMT group reported an increase of 25% in relief and interference
pain on radiotherapy compared with the control group.

This study also reported an improvement in patients stress. However, there was no significant influence of DMT on
anxiety, depression, fatigue levels, sleep disturbance, and life quality. These results are in contrast with those from other
studies (Kaltsatou et al., 2011; Pisu et al., 2017; Sturm et al., 2014; Szalai et al., 2017). On the other hand, it is relevant to state
that these reports did not employ similar dance modalities.

Due few studies, we found authors used the dance in different modalities, styles, techniques, and with separate
practices. Thus, regarding our work limitations, similar peculiarities that potentialize dance in the perspective of this review

also impair the comparison between distinct studies found.

Features associated to pain and its perception by patients

Pain is the primary reason for seeking medical assistance. The International Association for the Study of Pain (IASP)
defines pain as a sensorial and emotional unpleasant experience that is a consequence of potential or real tissue damage. IASP,
however, states that pain is always subjective since each links such concepts with experienced lesions (IASP, 2011). Physical
pain is intrinsically unpleasant and was developed as a survival mechanism by directing behaviors that avoid lesions. However,
in modern societies, acute pain has a major negative impact on human well-being. Acute pain thus lacks a behavioral
advantage for our species (Mouraux & Lannetti, 2018).

The brain is the primary organ of pain. Painful stimuli are conducted as nociceptive signals to the central nervous
system through the spinal cord. Then, the activation of ascending fibers reaches the superior centers. In addition, generating,
transmitting, and modulating pain is directly associated with the endocrine system. Several hormones modulate pain, such as
proopiomelanocortin, adrenocorticotropin and endorphins, thyroid system hormones, growth hormones, prolactin, melatonin,
insulin, calcitonin, somatomedin, somatostatin, histamine, and vasopressin. The relationship between perceived pain and its
endocrine effects suggests that hormones can act as critical biomarkers for chronic pain syndromes and be developed as
therapeutic agents for reducing pain (Chen et al., 2016).

Pain neuroscientists aim to improve the basic knowledge of the neural mechanisms that process sensorial perception
of pain to identify more efficient methods to treat and reduce patient suffering. Moreover, the research for neural biomarkers
for pain stratification may predict medication response to the development of personalized treatment. A biomarker can show
high utility in identifying groups of patients that may respond with more sensitivity and specificity to treatment (Mouraux &
Lannetti, 2018). Since patients expect to have adequate pain relief, treating and managing pain is a responsibility of the
professional team in health care environments. Although verbal reports obtained from large cohorts and controlled experiments
are trustworthy, the use of report-independent tools for measuring the presence and intensity of pain may be necessary in some
cases (Ellison, 2017; Mouraux & Lannetti, 2018).

Context, transmission, and perception of pain are decisive for the subjective experience of pain, which can also be
influenced by genetic, gender, cultural, expectation, physical and mental health, past pain, and age factors (Ellison, 2017). As a
result of the features linked to pain and its consequences (Figure 2), measuring and relieving cancer-related pain has been one

of the most challenging practices in the clinical setting.
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Figure 2. Symptoms and consequences (physiological and social) associated with pain and pain perception.
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Source: Authors.

Cancer pain: symptoms and implications

The statistical reports from the Cancer Pain Research Consortium (2016) show that 60-70% of cancer patients
reported having pain and 70-80% are afraid of feeling pain. Around 90% of cancer pain cases can be managed; however, only
50% of patients with pain seek relief. In cancer, pain is more frequent in advanced stages. Painful events are often linked to
inflammation-related conditions. Moreover, inflammation is one of the primary causes of cancer symptoms, namely fatigue,
cachexia, and anorexia (Vendrell et al., 2015).

A systematic literature review performed with 52 studies spanning four decades investigated the prevalence of pain in
patients with cancer according to different disease staging and types. More than one-third of patients reported their experienced
pain as being moderate or high. The results of this study showed a high prevalence of pain in individuals. Interestingly, 64% of
patients had a metastatic, advanced, or terminal disease, 59% were under treatment with chemotherapeutic agents, and only

33% were cured (van den Beuken-van Everdingen et al., 2007).
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The impact of pain in patients was also investigated in a cohort of 109 individuals from Taiwan. This report
demonstrated that there was an inverse correlation between patients’ pain intensity reports and quality of life. This observation
indicated that patients experiencing more pain had lower levels of functional and global aspects of life quality (Liang et al.,
2015). The evaluation of 64 North American patients experiencing cancer pain revealed that treating this condition led to
reduced emotional suffering. Unfortunately, lower well-being levels and physical performance status were linked to suicidal
tendencies (O’Mahony et al., 2010). Similarly, Costa et al., 2017, reported a significant negative correlation between painful
events and quality of life in patients with cancer. This study also suggested that how pain is perceived in its multifactorial
aspects influences subjects' quality of life.

Considering the state of pain from the participants, a controlled cross-sectional study conducted with 124 patients with
cancer from China — 64 reported pain revealing that unmanaged pain was a significant risk predictor to anxiety and depression
(Li et al., 2017). The authors also discussed a lack of controlled studies used for comparison with their results. However, a
non-controlled study that applied similar pain and psychological measurements as of Li et al., 2017, identified similar levels of
anxiety and depression in American patients experiencing.

Pain may also be a consequence of anemia, and this is commonly diagnosed together with the development of
inflammatory processes. Anemia can develop as a result of cancer as well as continuous bleeding, nutritional deficiency, bone
marrow lesion, or immunological impairment of the erythropoietic response (Demetri, 2001). The development of anemia after
chemotherapy provokes several collateral effects that compromise the patient’s quality of life and treatment efficacy. The most
common symptoms of anemia are headache, thorax ache, fatigue, cold skin, dizziness, palpitations, lung edema, cardiac
insufficiency, depression, and cognitive damage (Demetri, 2001; Galffy, 2013; Ludwig & Strasser, 2001).

The severity of anemia and the development of alarming symptoms are associated with different factors such as
physiological state of the patient, anemia severity, time for anemia development, and age. On the other hand, an increase in
hemoglobin levels indicates that there was an improvement in symptoms and, consequently, in the patient’s life quality
(Ludwig & Strasser, 2001). Anemia and fatigue are significantly associated with cancer. Although fatigue may be
multifactorial, anemia can contribute to the exhaustion of treated individuals. In this manner, treating anemia may help to
minimize its symptoms and increase the response to treatment (Demetri, 2001).

For the understanding of how combining conventional and non-pharmacological therapies for anemia treatment, a
study described detailly in a review on sickle cell anemia. Pain is the most common symptom of individuals with this genetic
condition. Evidence supports that the use of non-drug therapies in treating psychological and social complications of pain in
cancer patients. The most common treatments include physical activities, massage therapies, aquatic rehabilitation, and social
therapies associated with standard care treatments (Willians & Tanabe, 2016).

Based in this same principle of treating sickle cell anemia patients with non-pharmacological approaches may be
employed for treating and cancer pain. The above-mentioned data point towards the necessity of highlighting patients’
condition and not only cancer itself. With this approach, the symptoms that negatively impact the daily activities of patients
can be minimized. Papathanassoglou (2014) investigated the advance in pain research and found that negative emotions are
risk factors for the maintenance of pain. In this manner, by suggesting practical approaches to pain management, the author

described the importance of investigating the analgesic effects of distraction and physical activities.

Dance
Dance is a universal human behavior and is as ancient as the movements of running and walking (Brown et al., 2006).

Since the beginning of human civilization, our species has used dance for several reasons: in peace and war, weddings, and
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funerals, and in sowing and harvesting. Through dance, it is still possible to communicate without the use of words (Mendes,
1985), and, since then, each social change has been accompanied by a dance that represents the living moment.

It stands a chance that dance acted as a primitive form of language. Brown and Parsons (2008) showed that the
movement of legs activates the right hemisphere of the brain, which corresponds to Broca’s area. This region is known to
control speech. Therefore, the findings by the authors are in keeping with the concept that language was developed from an
initial system of signals before becoming vocal sounds. Humans develop dance according to their experience while new
meanings are given to their life. This occurs due the human body creates, executes, and experiences dancing. Moreover, a body
that thinks, acts, and feels can transform itself and others (Marques, 2010). Furthermore, dance allows the investigation of how
our brain integrates movement, sound, motor experience, artistic creativity, and performance while involving the active
practice of sensorial-motor abilities (Karpati et al., 2015).

Dancing behavior is inherent to humans, thus the interest of neuroscience on understanding why people unconsciously
move their feet to the rhythm of the music. A study showed that individuals that accompanied the pace of a song had their
inferior region of the auditive pathway (more specifically in a subcortical structure referred to as medial geniculate nucleus)
more active. However, when individuals listened to music and did not move their legs, there was no activation of the blood
influx to the earlier mentioned brain region. This observation suggests that the medial geniculate nucleus is involved in
synchronization and not in the listening act.

In addition, dance uniqueness consists in the fact that when individuals communicate through art, into their culture,
they are also amused and physically active. Karpati et al., 2015, demonstrate that dance involves athletic and artistic training.
Thus, dancing is different for each athlete and, possibly for other groups or artists. Dancing is a daily activity: in homes,
streets, clubs, churches, and gyms. In the digital world from YouTube to soccer commemorations and cultural festivals, dance
is an intrinsic activity for humans. As art, dance is considered as a language, such as a creative display seen as positive and
entertainment. Art, as a product of human creativity, can be learned through study, practice, and observation. Through art, it is
possible to describe objects, events, moments and express feelings, opinions, and behaviors. Creativity, as a consequence of the
artist’s brain, can facilitate the interaction between different people that admire a specific piece of art, music, poem, or dance
(Vida et al., 2016).

In this perspective, dance is part of human culture by integrating art and physical exercise. Such versatility and
benefits seen from the intersection areas (Figure 3) indicated that dance might enhance human health. Aerobic exercise could
be reduced fatigue and increase the life quality of patients with cancer (Dos Santos et al., 2017). Similarly, art therapy —
including art appreciation can also contribute to well-being (Koom et al., 2016).
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Figure 3: Physiological and social benefits associated with the practice of dance.
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Proven benefits of dance for patients with cancer

As previously discussed, dance promotes psychosocial development, equilibrium, muscular strength, movement
amplitude, physical conditioning, artistic training, erythropoiesis, activates the Broca’s region, influences cultures, and allows
communication without the use of words. On the other hand, few studies have been demonstrated the contribution of dance in
cancer patients.

Dance offers an exceptional opportunity for studying the human brain’s plasticity and human-behavior interface
(Karpati et al., 2015). Additionally, a randomized clinical trial performed in Greece demonstrated that patients with breast
cancer that practiced traditional dance for 24 weeks had better physical functions, fewer depression symptoms, and higher
satisfaction with life (Kaltsatou et al., 2011). An American pilot randomized clinical trial showed that 12-week interventions
with saloon dance improved cancer patients’ active behavior and quality of life with their partners (Pisu et al., 2017).

Aside from the social benefits, a quasi-randomized trial performed in Germany with patients for five weeks concluded

that dance was an efficient approach for treating cancer-related fatigue (Sturm et al., 2014). Furthermore, the benefits of belly
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dancing for women patients with cancer have been extensively reported (INCA 2017, Szalai et al., 2017). A non-randomized
clinical trial conducted in Hungary demonstrated that 12 months of intervention with belly dancing was able to improve
patients’ quality of life, perception of social support, and life satisfaction compared with patients without this complementary
treatment (Szalai et al., 2017).

Table 1 presents the results from clinical trials involving dance in cancer treatments. These studies evidence that
dance as art and physical activity contributes to less depression, anxiety, and improves social abilities in patients with cancer.
In addition, dancing helps the global development of movements and their functional independence, which can reduce cancer

pain.

Table 1. Benefits of dance to cancer patients.

Intervention
Type of Study Period Result Year | Country Authors

Dancing has had a positive impact on
. . . r ncer survivors, with benefits on
Randomized Clinical Trial 24 weeks b eastt cance gu ors .t benefits o 2011 Greece Kaltsatou et al
physical function, depressive symptoms,

and life satisfaction.

Dancing has been an important tool for

Randomized F:hmcal Trial - 12 weeks can.cer s.urV|vors. to return to.a physllcally 2017 USA Pisu et al
Pilot active life and improve their quality of
life with their partners/spouses.
Quasrrandon_uzed Clinical 5 weeks Dant_:mg can be an effectl_ve approach to 2014 | Germany Sturm et al
Trial treating cancer-related fatigue.
Cancer patients who participate in a
belly dance program have a better
Non-random_lzed Clinical 12 weeks quallt_y of life, percelved_soual _supp(_)rt, 2017 Hungary Szalai et al
Trial and increased overall life satisfaction

than patients who do not receive any
complementary treatment.

Source: Authors.

Specifically, these reports demonstrated that combining dance and cancer treatment encourages patients to return to
physical activities, which leads to less stress and promotes more quality of life. Moreover, there are different approaches to

how dance can aid the adverse effects of pain during cancer treatment.

4. Conclusion

A critical, reflexive investigation on cancer treatment is fundamental to increase strategies for non-pharmacological
adjuvant therapy. Dance offers an exceptional opportunity as strategies for improving pain management and quality of life in

cancer patients.
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