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Abstract

Introduction: Children with cancer experience serious difficulties due to the diagnosis,
the hospitalization, the symptoms that accompany the long and exhausting treatment
process. Unrelieved symptoms related to either cancer or chemotherapy also lead to
poorer quality of life, including increased distress and negatively impact healing process.
The families of children with cancer often try the complementary and alternative medi-
cine (CAM) to reduce their children’s experience of physical discomfort.

Methods: The following sources of published reviews have been consulting: PubMed,
The Cochrane Library, and Web of Science. Databases were queried from inception
to August 2016. Our inclusion criteria were (i) studies both published in English and
between June 1, 2010 and June 31, 2016; (ii) assessment of symptom management and
quality of life; and (iii) application of CAM to children with cancer.

Results: In this review, the most commonly used intervention methods were massage,
exercise, music and android programs, and yoga, rehabilitation program, art therapy,
and reiki therapy. The most commonly evaluated these outcomes: pain, anxiety, fatigue,
nausea, sleep, and quality of life in the articles.

Conclusion: National and international collaborations among researchers, policy maker,
pharmacist, and clinicians will facilitate the regulated use of effective CAM therapies in
pediatric oncology.

Keywords: pediatric oncology, symptoms management, quality of life, evidence-based

practices, complementary, alternative medicine
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1. Introduction

Cancer and its treatment are stressful, and they reduce the quality of life of cancer patients and
their families [1]. Children with cancer experience serious difficulties due to the diagnosis, the
hospitalization, the symptoms that accompany the long and exhausting treatment process.
As a matter of fact, children with cancer receiving chemotherapy often experience painful
conditions such as mucositis and peripheral neuropathy. Unrelieved symptoms related to
either cancer or chemotherapy also lead to poorer quality of life, including increased distress
and negatively impact healing process [2]. Prevention of symptoms of cancer and side effects
of treatment is expected to contribute positively to treatment by increasing the quality of life
of children [3].

Children with cancer experience physical symptoms, including pain, and mental symptomes,
anxiety [1]. One of these symptoms is also sleeping problems. Sleep disturbances persist in
cancer survivors and can cause depression, pain, fatigue, and decrements in quality of life
beyond the time of cancer treatment [4, 5]. Sleep problems were often present in a combina-
tion of different symptoms [5]. Pain is a common symptom during cancer diagnosis and treat-
ment and may come from painful procedures, disease progression, or impingement of nerves,
tissues, or organs from tumors at any stage of the cancer progression [6]. Pain is an unpleasant
and subjective experience that involves sensory, affective, cognitive, social, and behavioral
components; it is a major cause of human suffering and loss of quality of life [7]. In children
and adolescents with cancer, the feeling of fatigue characterized by physical, mental, and
emotional components is increasingly observed during and after cancer treatment [8-10]. In
addition, many cancer survivors report continued fatigue that adversely impacts their qual-
ity of life [8]. Oral mucositis is considered one of the major debilitating side effects of cancer
therapy (chemotherapy and radiotherapy). Oral mucositis also impacts on children and ado-
lescents’ quality of life and their mood status [11]. Cancer affects to quality of life of children
and adolescents with cancer. It has changed their daily physical activities, relationships with
their family and friends, emotional well-being, and coping with the symptoms. Throughout
this period, pediatric patients suffer from multiple physical and psychological symptoms like
pain, fatigue, nausea, to feelings of sadness, worrying, and irritability [12].

The families of children with cancer often try CAM to reduce their children’s experience of
physical discomfort [1]. Complementary and alternative medicine (CAM), which is not con-
sidered as a part of traditional medicine, can be defined as a various medical health care sys-
tems, practices, and products. Nowadays, among the most known and applied CAM methods
are acupuncture, aromatherapy, osteopathy, yoga, massage, and various herbal supplements
[1, 13, 14]. According to the National Center for Complementary and Alternative Medicine
(NCCAM), there are three broad categories of CAM: natural products, spiritual care (mind-
body), and treatments based on body manipulation [14]. CAMs use in children with cancer
has increased worldwide in the last years. The reported frequency of its use varies from 30
to 84% in different surveys [15]. It is important to identify and control symptoms in order to
increase quality of life and reduce morbidity. Furthermore, there is some evidence that reduc-
tion in symptoms may improve future psychosocial functioning [16].
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It has been suggested that the use of CAM, as a component of a healthy lifestyle, may sup-
port survivors of childhood cancer in coping with many of these long-term complications and
chronic health problems [17]. CAM treatments are mostly used to decrease the side effects of
cancer treatment [18, 19].

Complementary and alternative medicine is a method used for supporting the conventional
treatment. The main objective in preferring these methods is to increase quality of life and
reduce symptoms. CAM therapies have been proven effective for symptoms such as pain,
nausea, vomiting, and mucositis [3]. The qualitative and quantitative studies are assessed
CAM therapies in these symptom management. But, there is paucity of convincing scientific
evidence to support practice of CAM therapies in pediatric cancer patients.

2. Methods

The following sources of published reviews have been consulting: PubMed, The Cochrane
Library, and Web of Science. We prepare search filters and consult databases to be accessed.
The search strategy used the following subject headings and text words: “complementary
and alternative therapy,” “pediatric,” “cancer,” “quality of life,” and “symptom.” The search
was limited to studies including children age zero to 18 years. Databases were queried from
inception to August 2016.

Our inclusion criteria were (i) studies both published in English and between June 1, 2010 and
June 31, 2016; (ii) assessment of symptom management and quality of life; and (iii) application
of CAM to children with cancer.

Articles were excluded at different levels (title, abstract, or full article) based on the following
exclusion criteria: all clinical trials published in a language other than English, not published
as a full article, animal trials, clinical trials that only involved adults, population not can-
cer, descriptive studies that were only conducted on the use of complementary therapy and
symptoms, case studied and case series, pilot studies, reviews, book chapters, and letters to
the editors and commentaries.

The literature investigations were evaluated according to inclusion/exclusion criteria. Then,
after a preliminary test, in which their abstract had been searched detailed, the articles were
included in the study.

3. Results

Figure 1 illustrates the flow of article selection. A total of 274 articles were identified by the
search strategy. Abstracts and titles were initially screened for eligibility. These articles were
assessed by the inclusion/exclusion criteria at the different levels of exclusion and yielded a total
of 47 articles. Among the 277 articles, 230 (83%) did not meet eligibility criteria. Full text review
resulted in 13 articles that were not research studies, 2 articles that included populations other
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than children and leaving a total of 11 studies included in the review. A total of 20 articles
met inclusion criteria and were included in the review (Table 1). The articles were published
between 2010 and 2016. Table 1 provides an overview of the studies reviewed, including iden-
tified articles, type of intervention, aged group, assessment used measures, and outcomes.

276 Potentially relevant
references identified and

screened
230 Excluded by review
of abstracts
s Did not fulfill

inclusion/exclusion

46 full articles retrieved
for detailed evaluation

11 Excluded

2 Pediatric data not available
13 Not studies (ic. Systematic
review)

20 Studies included in
systematic review

Figure 1. Flow diagram of study identification and selection.

Articles Aged group Type of intervention = Outcomes

Barry et al. [22] 11 children and adolescents Music Distress |
aged 6-13 years

Madden et al. [23] 50 children and adolescents Creative art therapy Pain |
aged 2-18 years Anxiety |

Nguyen et al. [24] 40 children and adolescents Music Pain |
aged 7-12 years Anxiety |

Yeh et al. [25]

Chamorro-Vifa et al. [26]

Mehling et al. [21]

22 children and adolescents
aged 0-18 years

24 children and adolescents
aged 5-18 years

23 children and adolescents
aged 5-18 years

Physical exercise

Exercise

Massage acupressure

Heart rate |
Respiratory rate |

Fatigue |

Quality of life 1

Pain |

Nausea |

Fatigue |
Depression |
Burden symptom |

Anxiety (no change)

da Cunha Batalha and
Mota [7]

52 children and adolescents
aged 10-18 years

Massage Pain |
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Articles

Aged group

Type of intervention

Outcomes

Hooke et al. [20]

Tanir and Kuguoglu [27]

Casanova-Garcia et al.

(28]
Celebioglu et al. [1]

Miladinia et al. [29]

Beulertz et al. [30]

Fortier et al. [2]

Hooke et al. [31]

Hooke et al. [32]

Jacobs et al. [4]

Miladinia et al. [33]

Miller et al. [34]

Thrane et al. [35]

29 children and adolescents
aged 6-17 years

40 children and adolescents
aged 8-12 years

40 children and adolescents
aged 5-18 years

25 children and adolescents
aged 4-15 years

43 children and adolescents
aged 7-18 years

53 children and adolescents
aged 4-17 years

20 children and adolescents
aged 8-18 year

13 children and adolescents
aged 10-17 years

44 children and adolescents
aged 6-15 years

45 adolescents aged 12-21
years

35 children and adolescents
aged 8-18 years

150 children and adolescents
aged 4-18 years

16 children and adolescents
aged 7-16 years

6-minute walk test

Exercise program

GraphPad prism

Massage

Massage

Therapeutic exercise
program

Pain buddy

Yoga

Fitness tracker
physical activity

Massage

Slow stroke back
massage

Rehabilitation
program

Reiki therapy

Physical performance (no
change)

Pain |

Hurt |

Nausea |
Procedure-related anxiety |

Neuropathic pain |

Anxiety |
Pain |

Nausea |
Frequency of vomit |

Motor performance 1
Level of activity t
Quality of life 1

Pain management 1

Fatigue |
Anxiety |
Balance scores |
Wellness scores |

Fatigue |

Sleep episodes 1
Fatigue (no change)
Mood (no change)
Anxiety (no change)
Night time 1
Overall sleep t

Anxiety |

Quality of life 1

Pain |

Anxiety |

Heart rates |
Respiratory rates |

Table 1. The effects of complementary and alternative therapy in studies of children and adolescents with cancer.

Characteristics of the 20 articles included in this review are summarized in Table 1. The most
commonly used intervention methods were massages (six articles), exercise (six articles), music
and android programs (every two articles), and yoga, rehabilitation program, art therapy, and
reiki therapy (every one article). The most commonly evaluated these outcomes: pain, anxiety,
fatigue, nausea, sleep, and quality of life in the articles. However, in some studies [4, 20, 21],
CAM utilization was not effective.

39



40

Pediatric Cancer Survivors

4. Discussion

A systematic review of 20 studies of complementary alternative intervention in pediatric
oncology patients reported that such interventions are feasible and safe, effects on the symp-
toms and quality of life. Positive effects were also identified on the pain, sleep, anxiety, nau-
sea, fatigue, quality of life, overall activity levels, and specific aspects of physical function.

It has been reported that the majority of pediatric cancer patients suffer from pain and
other symptoms by the World Health Organization. In addition, children with cancer are
at high risk for the incidence of symptoms that occur in the treatment process and reduce
the quality of their life [2]. Also, whole medical systems are accepted as forms of CAM
established on comprehensive systems of theory and practice [36]. Increasingly, parents of
children with cancer are requesting the use of CAM therapies on the control of symptoms.
CAM therapies increase the patient’s and family’s feelings of control on their symptoms
and develop an understanding of active participation and partnership with the health care
provider throughout the healing process [37]. Despite the dozens of pediatric CAM utiliza-
tion studies, important knowledge gaps continue to persist in this field. CAM is not a static
concept and can vary greatly from culture to culture [38]. The decision to use CAM in a
child or adolescent with cancer requires consideration of the risks and benefits of the pro-
posed therapy balanced with the developmental needs of the patient and the preferences
of the family [39].

CAM consists of four domains, that is (a) mind-body medicine (e.g., meditation, imagery,
prayer, art, and music); (b) biologically based practices (e.g., herbs, foods, and vitamins); (c)
manipulative and body-based practices (e.g., massage, chiropractic, or osteopathic manipu-
lation); and (d) energy medicine (e.g., Reiki, therapeutic touch, and magnetic fields) [36].
Although this integrative review endeavored to identify all CAM interventions used to man-
age procedure-related pain, anxiety, distress, and quality of life in children and adolescents
undergoing cancer treatment, the only two categories of CAM therapies, manipulative and
body-based practices and energy medicine, have been studied in regard to procedure-related
symptoms and quality of life in the pediatric oncology population. Of note, other types of
CAM therapies, including biologically based therapies (such as herbs, foods, and vitamins),
energy therapies (such as acupuncture), and mind-body medicine, have been used for man-
agement of nonprocedural cancer-related symptoms (e.g., pain, nausea) and quality of life
in children and adolescents with cancer [39]; however, none of these CAM therapies were
identified as having been studied in the context of relief of procedure-related symptoms and
quality of life in children or adolescents with cancer. Unfortunately, the past 5 years have seen
little improvement in the reporting of pediatric CAM utilization data on the children with
cancer. Although sample size varied substantially, the largest proportion of studies had <50
participants.

Our review had several limitations. In particular, our review includes a focus on pediatric
cancer patients, and we only evaluated articles published in the last 5 years, accessed full text
articles.



Used of Complementary and Alternative Medicine on Symptoms Management and Quality of Life
http://dx.doi.org/10.5772/67300

Disclosures and acknowledgements

No funding was received for this review, and there are no financial conflicts of interest associ-
ated with this manuscript.

Author details

Ayse Giirol™* and Seving Polat*

*Address all correspondence to: ayseparlak42@gmail.com and svnpolat@gmail.com

1 Atatiirk University, Health Vocational School, Erzurum, Turkey

2 Bozok University, School of Health, Yozgat, Turkey

References

[1]

[2]

[6]

Celebioglu, A., Giirol, A., Yildirim, Z. K., & Biiytikavci, M. (2015). Effects of Massage Therapy
on Pain and Anxiety Arising from Intrathecal Therapy or Bone Marrow Aspiration in
Children with Cancer. International Journal of Nursing Practice, 21(6), 797-804.

Fortier, M. A., Chung, W.W.,Martinez, A., Gago-Masague, S., & Sender, L. (2016). Pain Buddy:
A Novel Use of M-Health in the Management of Children’s Cancer Pain. Computers in
Biology and Medicine, 76, 202-214.

Chokshi, S., & Kelly, K. (2012). Potential Role of Complementary and Alternative Medicine
in Pediatric Oncology: The Future of CAM Research—Addressing the “Effectiveness Gaps”.
In: Integrative Pediatric Oncology (pp. 147-156). Springer, Berlin Heidelberg.

Jacobs, S., Mowbray, C., Cates, L. M., Baylor, A., Gable, C., Skora, E., Estrada M., Cheng,
Y., Wang, J., Lewin, D., & Hinds, P. (2016). Pilot Study of Massage to Improve Sleep
and Fatigue in Hospitalized Adolescents with Cancer. Pediatric Blood Cancer, 63,
880-886.

Walter, L. M., Nixon, G. M., Davey, M. J., Downie, P. A., & Horne, R. S. (2015). Sleep and
Fatigue in Pediatric Oncology: A Review of the Literature. Sleep Medicine Reviews, 24,
71-82.

Thrane, S. (2013). Effectiveness of Integrative Modalities for Pain and Anxiety in Children
and Adolescents with Cancer A Systematic Review. Journal of Pediatric Oncology
Nursing, 30(6), 320-332.

da Cunha Batalha, L. M., & Mota, A. A. (2013). Massage in Children with Cancer:
Effectiveness of A Protocol. Jornal de Pediatria, 89(6), 595-600.

41



42

Pediatric Cancer Survivors

[8]

(10]

[11]

[12]

[13]

[18]

[19]

[20]

Aghabati, N.,, Mohammadi, E., & Pour Esmaiel, Z. (2010). The Effect of Therapeutic
Touch on Pain and Fatigue of Cancer Patients Undergoing Chemotherapy. Evidence-
Based Complementary and Alternative Medicine, 7(3), 375-381.

Tomlinson, D., Hinds, P. S., Ethier, M. C,, Ness, K. K., Zupanec, S., & Sung, L.
(2013). Psychometric Properties of Instruments Used to Measure Fatigue in Children and
Adolescents With Cancer: A Systematic Review. Journal of Pain and Symptom
Management, 45(1), 83-91.

Tomlinson, D., Diorio, C., Beyene, J., & Sung, L. (2014). Effect of Exercise on Cancer-Related
Fatigue: A Meta-Analysis. American Journal of Physical Medicine & Rehabilitation,
93(8), 675-686.

Qutob, A. F., Gue, S., Revesz, T., Logan, R. M., & Keefe, D. (2013). Prevention of Oral
Mucositis in Children Receiving Cancer Therapy: A Systematic Review and Evidence-
Based Analysis. Oral Oncology, 49(2), 102-107.

Huijer, H. A. S., Sagherian, K., & Tamim, H. (2013). Quality of Life and Symptom Prevalence
as Reported by Children with Cancer in Lebanon. European Journal of Oncology Nursing,
17(6), 704-710.

Bishop, F. L., Prescott, P., Chan, Y. K,, Saville, J., von Elm, E., & Lewith, G. T. (2010).
Prevalence of Complementary Medicine Use in Pediatric Cancer: A Systematic Review.
Pediatrics, 125(4), 768-776.

Poder, T. G., & Lemieux, R. (2014). How Effective Are Spiritual Care and Body Manipulation
Therapies in Pediatric Oncology? A Systematic Review of the Literature. Global Journal
of Health Science, 6(2), 112.

Turhan, A. B., & Bor, O. (2016). Use of Herbs or Vitamin/Mineral/Nutrient Supplements
by Pediatric Oncology Patients. Complementary Therapies in Clinical Practice, 23, 69-74.

Dupuis, L. L., Ethier, M. C.,, Tomlinson, D., Hesser, T., & Sung, L. (2012). A Systematic Review
of Symptom Assessment Scales in Children with Cancer. BMC Cancer, 12(1), 430.

Ndao, D. H., Ladas, E. J., Bao, Y., Cheng, B., Nees, S. N., Levine, J. M., & Kelly, K. M.
(2013). Use of Complementary and Alternative Medicine Among Children, Adolescent,
and Young Adult Cancer Survivors: A Survey Study. Journal of Pediatric Hematology/
Oncology, 35(4), 281-288.

Adams, D., Spelliscy, C., Sivakumar, L., Grundy, P., Leis, A., Sencer, S., & Vohra, S.
(2013). CAM and Pediatric Oncology: Where Are All The Best Cases?. Evidence-Based
Complementary and Alternative Medicine, 2013, 6 p.

Karaly, Y., Demirkaya, M., & Sevinir, B. (2012). Use of Complementary and Alternative
Medicine in Children with Cancer: Effect on Survival. Pediatric Hematology and
Oncology, 29(4), 335-344.

Hooke, M. C., Garwick, A. W., & Neglia, J. P. (2013). Assessment of Physical Performance
Using the 6-Minute Walk Test in Children Receiving Treatment for Cancer. Cancer
Nursing, 36(5), E9-E16.



[21]

[22]

[23]

[24]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Used of Complementary and Alternative Medicine on Symptoms Management and Quality of Life
http://dx.doi.org/10.5772/67300

Mehling, W. E., Lown, E. A., Dvorak, C. C., Cowan, M. ]J., Horn, B. N., Dunn, E. A,,
Acree M., Abrams D. I., & Hecht, F. M. (2012). Hematopoietic Cell Transplant and Use
of Massage for Improved Symptom Management: Results from A Pilot Randomized
Control Trial. Evidence-Based Complementary and Alternative Medicine, 2012, 450150.

Barry, P., O’Callaghan, C., Wheeler, G., Grocke, D. (2010). Music Therapy CD Creation
for Initial Pediatric Radiation Therapy: A Mixed Methods Analysis. Journal of Music
Therapy, 47(3), 233-263.

Madden, J. R., Mowry, P., Gao, D., Cullen, P. M., & Foreman, N. K. (2010). Creative
Arts Therapy Improves Quality of Life for Pediatric Brain Tumor Patients Receiving
Outpatient Chemotherapy. Journal of Pediatric Oncology Nursing, 27(3), 133-145.

Nguyen, T. N., Nilsson, S., Hellstrom, A. L., & Bengtson, A. (2010). Music Therapy to
Reduce Pain and Anxiety in Children With Cancer Undergoing Lumbar Puncture: A
Randomized Clinical Trial. Journal of Pediatric Oncology Nursing, 27(3), 146-155.

Yeh, C. H, Waj, J. P. M, Lin, U. S,, & Chiang, Y. C. (2011). A Pilot Study to Examine the
Feasibility and Effects of A Home-Based Aerobic Program on Reducing Fatigue in Children
With Acute Lymphoblastic Leukemia. Cancer Nursing, 34(1), 3-12.

Chamorro-Vina, C.,Guilcher, G.M.,Khan,F.M.,Mazil K.,Schulte, F., Wurz, A., WilliamsonT.,
Reimer R. A., & Culos-Reed, S. N. (2012). EXERCISE in Pediatric Autologous Stem Cell
Transplant Patients: A Randomized Controlled Trial Protocol. BMC Cancer, 12(1), 401.

Tanir, M. K., & Kuguoglu, S. (2013). Impact of Exercise on Lower Activity Levels in
Children with Acute Lymphoblastic Leukemia: A Randomized Controlled Trial from
Turkey. Rehabilitation Nursing, 38(1), 48-59.

Casanova-Garcia, C., Lara, S. L., Ruiz, M. P., Dominguez, D. R., & Sosa, E. S. (2015). Non-
pharmacological Treatment for Neuropathic Pain in Children with Cancer. Medical
Hypotheses, 85(6), 791-797.

Miladinia, M., Baraz, S., Mousavi Nouri, E., & Gholamzadeh Baeis, M. (2015). Effects
of Slow-Stroke Back Massage on Chemotherapy-induced Nausea and Vomiting in the

Pediatrics with Acute Leukemia: A Challenge of Controlling Symptoms. International
Journal of Pediatrics, 3(6.2), 1145-1152.

Beulertz, J., Prokop, A., Rustler, V., Bloch, W., Felsch, M., & Baumann, F. T. (2016).
Effects of a 6-Month, Group-Based, Therapeutic Exercise Program for Childhood Cancer

Outpatients on Motor Performance, Level of Activity, and Quality of Life. Pediatric
Blood & Cancer, 63(1), 127-132.

Hooke, M. C,, Gilchrist, L., Foster, L., Langevin, M., & Lee, ]J. (2016a). Yoga for Children
and Adolescents After Completing Cancer Treatment. Journal of Pediatric Oncology
Nursing, 33(1), 64-73.

Hooke, M. C., Gilchrist, L., Tanner, L., Hart, N., & Withycombe, J. S. (2016b). Use of
a Fitness Tracker to Promote Physical Activity in Children with Acute Lymphoblastic
Leukemia. Pediatric Blood & Cancer, 63(4), 684—689.

43



44

Pediatric Cancer Survivors

[33]

[34]

[35]

[36]

[37]

[38]

[39]

Miladinia, M., Fakharzadeh, L., Zarea, K., & Mousavi Nouri, E. (2016). Anxiety Control in
the Iranian Children with Chronic Leukemia: Use of a Non-drug Method. International
Journal of Pediatrics, 4(1), 1225-1231.

Miiller, C., Krauth, K. A., Ger£3, J., & Rosenbaum, D. (2016). Physical Activity and Health-
Related Quality of Life in Pediatric Cancer Patients Following A 4-Week Inpatient
Rehabilitation Program. Supportive Care in Cancer, 24:3793-3802.

Susan E. Thrane, Scott H. Maurer, Dianxu Ren, Cynthia A. Danford, Susan M. Cohen.
Reiki Therapy for Symptom Management in Children Receiving Palliative Care A Pilot
Study. American Journal Hospice and Palliative Medicine, (First Published 10 Jul 2016),
February 7, 2016, http://journals.sagepub.com/doi/full/10.1177/1049909116630973.

NCCAM. CAM Basics. 2007. Retrieved April 21, 2009, from http://nccam.nih.gov/health/
whatiscam/overview .htm.

Sencer, S. F., & Kelly, K. M. (2007). Complementary and Alternative Therapies in
Pediatric Oncology. Pediatric Clinics of North America, 54(6), 1043-1060.

Surette, S., Vanderjagt, L., & Vohra, S. (2013). Surveys of Complementary and Alternative
Medicine Usage: A Scoping Study of the Paediatric Literature. Complementary Therapies
in Medicine, 21, S48-S53.

Landier, W., & Alice, M. T. (2010). Use of Complementary and Alternative Medical
Interventions for The Management of Procedure-Related Pain, Anxiety, and Distress in
Pediatric Oncology: An Integrative Review. Journal of Pediatric Nursing, 25(6), 566-579.



