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Abstract

PURPOSE—Coping with symptoms related to cancer treatment is challenging for pediatric
patients with cancer and their caregivers. Additionally, caring for pediatric patients requires
specialized expertise to incorporate age-appropriate interventions to improve outcomes. Despite
the increase in pediatric inpatient integrative medicine (IM) therapies, there is a paucity of
knowledge about whether the utilization of IM therapies differs by patient age.

METHODS—We conducted a retrospective analysis on IM utilization among pediatric inpatients
between 2008 and 2016 in a tertiary urban cancer center using electronic medical records.
Multivariable logistic regression models examined the relationship between age and specific type
of IM utilization, adjusting for specific demographic factors.

RESULTS—Between 2008 and 2016, the pediatric inpatient IM service had 20,686 visits and
treated 1,877 unique patients. A significant age difference (p<0.001) by modality was noted: dance
therapy (mean agezstandard deviation: 5.9+5.3 years), music therapy (8.0+7.0 years), mind-body
therapies (13.0+7.7 years), massage (14.5+7.8 years), and acupuncture (20.0£7.9 years). In
multivariable analysis, the association between age and use of specific IM therapies remained
significant (p<0.001 for all).

CONCLUSION—Specific types of inpatient IM therapy usage significantly differed by the age of
pediatric patients with cancer; therefore, designing and providing age-appropriate IM interventions
with consideration for developmental stage are needed to ensure that the most appropriate and
effective therapies are provided to children with cancer.
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INTRODUCTION

Cancer is the leading cause of death by disease for children aged 1-19 years in the United
States.! Each year, approximately 15,780 new cases are diagnosed and 1,960 children and
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adolescents die from cancer.2 Although advances in cancer treatment over the past 40 years
have improved the 5-year childhood cancer survival rate from 10% to nearly 90%,34
childhood cancer incidence rates have continuously increased since 1975.4°

Pediatric patients with cancer suffer from a high level of symptom burden related to their
cancer, such as pain, fatigue, dyspnea, and insomnia.8 Moreover, invasive medical
procedures like bone marrow aspiration, biopsy, and lumbar puncture can cause pain, fear,
anxiety, and distress before, during, and after treatment.” Many pediatric patients with
cancer may live with these symptoms for years, even after completion of treatment.®
Furthermore, these symptoms place substantial emotional and physical burdens on patients’
parents and/or caregivers.8 Physical and emotional symptom palliation,® and the provision of
emotional support1? for pediatric patients throughout their procedures and treatments,! are
essential standards in caring for children with cancer and their families.

According to the National Center for Complementary and Integrative Health (NCCIH),
integrative medicine (IM) brings together conventional and complementary treatments (e.g.
acupuncture, massage, and music therapy) in a coordinated approach with the medical team.
12 Early evidence indicated that IM therapies may be helpful in the management of cancer-
related symptoms for children,13 and a recent systematic review concluded there is good
evidence that IM can alleviate symptoms associated with pediatric cancer and treatment,
particularly painful procedures.14 Estimates of utilization of IM therapies for symptom
management by childhood patients with cancer range from 6% to 91%,1° and evidence
suggests that many of these modalities benefit this young population. Specifically, studies
have demonstrated that dance therapy’s physical and emotional benefits may reduce cancer-
related symptoms like trauma, stress, and fatigue that children with cancer experience as part
of the hospitalization process.18:17 Mind-body therapies like meditation, self-hypnosis,
guided imagery, and yoga may effectively decrease pain, nausea, and vomiting in children.
18-20 1npatient music therapy has been demonstrated to improve pediatric patients’ states of
mind?! and immune systems.22 Massage has been shown to decrease depressed mood, and
increase white blood cell and neutrophil counts in pediatric patients with cancer.23.24 Lastly,
acupuncture has been shown to reduce chemotherapy-induced nausea and vomiting in
children.25

Despite this growing body of evidence indicating that IM therapies may be effective for
cancer symptom management, several key barriers to pediatric research exist. According to
the American Cancer Society, the rarity of childhood cancer challenges research
development in this field by introducing added cost and complexity to the research process.
26 Further, age plays an important role in conducting pediatric research since the distribution
of the most common cancer types and developmental stages (i.e. motor, social, or mental
maturity processes) in childhood vary by age, making eligibility criteria and appropriate
assessment complex.28 Consequently, there is a paucity of knowledge about whether IM
therapies use differs by patient characteristics like age or developmental stage. This
information is important to better understand pediatric integrative oncology and maximize
IM’s effectiveness within this population.
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Thus, this study’s primary aim was to evaluate the association between age and specific IM
modality utilization among pediatric inpatients. As a secondary aim, we evaluated IM
modality utilization by other socio-demographic characteristics like sex and race.

METHODS

Study Setting

Since 1999, Memorial Sloan Kettering Cancer Center (MSK), a tertiary urban cancer center,
has provided IM therapies including acupuncture, dance therapy, massage, music therapy,
and mind-body therapies (breath awareness, meditation, yoga) to help patients with cancer
cope with cancer-related symptoms. In the pediatric inpatient setting, IM therapists receive
the majority of referrals from physicians, nurses, social workers, and child life specialists.
After receiving a referral, IM therapists visit the patient’s room and provide the IM service
individually at the bedside. For example, music therapy sessions are conducted at the
bedside utilizing live music with guitar, voice, keyboard, and percussion instruments. The
music therapist may aim to engage the patient and caregivers through song choice, active
listening, singing and playing instruments, instrumental improvisation, song writing, or lyric
improvisations. Instruments are disinfected between interactive music therapy sessions. IM
therapists also provide dance and mind-body therapy group sessions. Specifically, dance
therapists provide different group sessions by patient age. In sessions with infants, toddlers
and preschoolers, dance therapists focus on building patients’ attachment relationships with
their parents/caregivers using dance, rhythm, and body-to-body physical engagement. With
older children and young adults who can participate in dance therapy without their
caregiver’s help, dance therapists aim to promote body awareness, self-expression, and
socialization through embodied explorations in group dances with other peers. Pediatric
inpatients receive all IM services free of charge due to donations from several organizations
and MSK’s financial support.

Data Source

The MSK Institutional Database (IDB) provided electronic medical records (EMR) data on
all pediatric patients who used an inpatient IM service since the implementation of the
database in 2008. This data includes patient 1D, date of birth, age at appointment, gender,
race, ethnicity, date of appointment, type of modality, visit type description, SEER
categories of cancer, tumor site code, and tumor histology code. MSK’s institutional review
board approved the retrospective study protocol.

Statistical Analysis

We calculated descriptive statistics as frequencies and percentages and conducted chi-square
tests examining demographic characteristics associated with each type of IM modality (i.e.
dance, music, mind-body, massage, acupuncture). Multivariable logistic regression analyses
were conducted to evaluate the relationship between age at appointment and specific type of
IM modality utilization, adjusting for race and gender. The primary outcome was “yes” or
“no” for each IM modality. Based on the Centers for Disease Control (CDC) Child
Developmental Milestones,2” we created age-at-appointment categories for patients as
follows: 0-2 year olds were classified as “Infants and Toddlers,” 3-5 year olds as
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“Preschoolers,” 6-11 year olds as “Middle Childhood,” 12-17 year olds as “Adolescents,”
and those in the 18-39 year range were classified as “Young Adults.” These are
chronological age-based stages and cannot reflect baseline or acquired developmental delays
or regression sometimes seen in children with serious illnesses. However, we used these age-
based milestones as a proxy for developmental stages in this retrospective analysis. For race,
patients were grouped as “White,” “Black,” “Asian,” or “Other.” All statistical tests were
two-sided with p<0.01 indicating statistical significance (Bonferroni Adjustment) to evaluate
the five IM modalities. All analyses were performed using STATA version 12 (STATA Corp,
Texas, USA).

RESULTS

From 2008 to 2016, MSK’s pediatric inpatient IM service had 20,686 visits and treated
1,877 unique patients. As shown in Table 1, the mean agetstandard deviation at appointment
was 9.6£7.9 years. Among the 1,877 unique patients, 52% were male and 73% were white.
Dance therapy was the most frequently used IM service (n=9,305, 45.0%), followed by
massage (n=5,449, 26.3%), music therapy (n=4,704, 22.7%), mind-body therapies (n=912,
4.4%), and acupuncture (n=316, 1.5%). Patients with neuroblastoma used IM therapies the
most (n=432, 23.0%), followed by those with leukemia (n=338, 18.0%), soft tissue sarcoma
(n=199, 10.6%), and bone/joint cancer (n=190, 10.1%). A significant age-at-appointment
difference (p<0.001) was observed by modality for dance therapy (mean age + SD: 5.945.3
years), music therapy (8.0+7.0 years), mind-body therapies (13.0+£7.7 years), massage
(14.5£7.9 years), and acupuncture (20.0£7.9 years) [Figure 1].

Table 2 shows the estimates from multivariable modeling of the relationship between age-at-
appointment and specific type of inpatient IM modality after adjusting for race and gender.
Specifically, in the adjusted models for dance and music therapy, as patients’ age group
increased, the odds for using each modality type decreased linearly. Infants and toddlers had
39 times higher odds of using dance therapy (adjusted odds ratio (AOR) 38.96, 95%
Confidence Interval (Cl) 25.34, 59.88, p<0.001) and three times higher odds of using music
therapy (AOR 3.20, 95% CI 2.32, 4.40, p<0.001) compared to young adults. For mind-body,
massage, and acupuncture, the odds of modality use were significantly higher as the
patients’ age group increased. Infants and toddlers had lower odds of using mind-body
therapies (AOR 0.19, 95% CI 0.11, 0.32, p<0.001), massage (AOR 0.03, 95% CI 0.02, 0.05,
p<0.001), and acupuncture (AOR 0.03, 95% CI 0.01, 0.15, p<0.001) compared to young
adults.

In terms of race and gender, black patients had almost twice the odds of using music therapy
compared to white patients (AOR=1.91, 95% CI 1.42, 2.56, p<0.001). Asians had higher
odds of using acupuncture (AOR=2.37, 95% CI 1.12, 5.03, p=0.03) and mind-body therapies
(AOR 1.69, 95% CI 1.13, 2.51, p=0.01) and lower odds of using massage (AOR 0.49, 95%
Cl10.33, 0.73, p<0.001) compared to whites. Compared to males, females had significantly
higher odds of using dance therapy (AOR 1.99, 95% CI 1.58, 2.52, p<0.001) and lower odds
of using massage (AOR 0.73, 95% CI 0.59, 0.92, p=0.01).
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DISCUSSION

In this study, we identified over 20,000 pediatric inpatient IM treatments among 1,877
unique patients, the largest cohort reported to date. Age differed substantially among
different types of IM approaches — the youngest patients were more likely to receive dance
and music therapy while adolescents and young adults were more likely to receive mind-
body therapies, massage, and acupuncture. Patient’s biological and psychological
development status affects their engagement with the IM therapy and potential outcomes.
Therefore, age is an important factor when determining appropriate treatments.26:28 Our
results highlight the need for cancer centers to consider a range of IM options to appeal to
patients of different ages and developmental stages when building inpatient IM services for
pediatric patients or when conducting pediatric IM intervention research.

In line with previous research, our results confirm older age is associated with acupuncture
and massage use in pediatric patients.2930 This same pattern of specific therapy utilization
by age also appears to follow pediatric patients with cancer into survivorship.3!

Interestingly, even though the benefits of acupuncture for cancer symptom management are
well known,32-34 the acupuncture utilization rate among younger pediatric patients (1.5%)
was limited in our study. Reasons for this may be due to the fact that many young children
are more likely to fear needles, are unable to sit/lie still for an adequate period of time, or are
less likely to request acupuncture services compared to young adults. These results coincide
with a questionnaire-based study in which Tsao et al. examined treatment preferences for IM
in children with chronic pain; they reported that older children were more likely than
younger children to use acupuncture and massage.2® However, in contrast to our study, they
did not find a significant age difference in mind-body therapies and creative arts therapy use.
Analysis of our data revealed that younger children (0-11 years) comprised the largest
proportion of patients who used creative arts therapy (86.4% of dance therapy patients and
72.5% of music therapy patients), and that utilization of these therapies was significantly
correlated with age even after adjusting for gender and race. This disparate finding may be
because Tsao et al. examined a narrower age range (8-18 years) than our study population
(0-39 years).

Our findings confirm that younger children are more likely to use creative art therapies, like
dance therapy (mean age 5.9 years) and music therapy (mean age 8.0 years). Previous
studies have demonstrated that infants and toddlers who have received treatment for cancer
tend to withdraw, digress in developmental milestones, and exhibit increased anxiety;3°
therefore, dance and music therapy may be particularly suitable early interventions for these
young patients. Furthermore, since dance therapy is movement- and body-focused, including
extensive nonverbal communication, it may provide necessary support and reinforce secure
attachment relationships between young patients and their parents as they participate in the
therapy together.16 Music therapy can also enhance young patients’ ability to stay
emotionally and socially engaged because it encourages them to contribute to the musical
experience by singing or playing an instrument with their music therapist and/or parents.?!
Further, since these therapies engage both the child and parents, they may enhance the
parents’ abilities to cope with their own emotional distress from caring for their seriously ill
child. Parent and child well-being have been closely linked in psychosocial outcomes
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research for both groups; parental coping is highly correlated to a child’s physical and
emotional well-being, and a child’s adjustment to treatment is affected, in turn, by parental
coping. Recognizing these important connections, providing support to parents in pediatric
oncology settings has recently been recognized as an essential standard of psychosocial care
for children with cancer and their families.36

Our study results demonstrate that as children with cancer get older, they begin using
individualized therapies such as acupuncture, massage, and mind-body therapies more than
group dance/music therapies. This may be because, in their early teenage years, children
begin to develop mastery over their physical bodies (a developmental milestone that illness
can disrupt), understand abstract ideas, and move toward a more mature sense of self.37 We
found that early teenagers (mean age 13.0 years) most frequently used mind-body therapies,
including breath awareness, meditation, and yoga. Development of the above-mentioned
qualities, and sufficient cognitive ability, are necessary for engaging meaningfully with and
deriving benefit from mind-body therapies.38 Further, massage and acupuncture require
patients to be still and relax their bodies, which is likely why both therapies were used in
older age groups (mean age 14.5 years for massage and 20.0 years for acupuncture).

Our findings underscore an interesting gap in existing literature. Despite the acceptability
and high utilization of IM services across ages, developmental stages, genders, and races
shown here, IM interventions have been largely missed as standard supportive care
interventions for pediatric patients undergoing cancer treatment. Notably, the recently
published “Standards of Psychosocial Care for Children with Cancer and Their Families” is
a milestone in the development and improvement of psychosocial and supportive care
programs for children with cancer and the research that informs them.3? However, IM is
mentioned only as it applies to “procedural support” (providing distraction and relaxation to
children before or during medical procedures).1! These standards were based on existing
evidence and expert consensus, reflecting a lack of research clarifying the multidimensional
benefits children and their families may gain from IM beyond procedural support. Such
benefits may include clinically observed relaxation, distress reduction, and improvements in
self-regulation, body image, and functioning for both young children and their parents.

We acknowledge several study limitations. First, this is a single-center study, limiting its
generalizability because the patients are not representative of the entire population. Second,
since most IM visits were initiated based on referrals from clinicians, clinician referral bias
might confound the relationship between IM modality utilization and patient characteristics.
Third, the rates of IM therapies delivered are reflective of programs with specific funding
and should not be interpreted as “popularity” or a true reflection of patient demand. Lastly,
we obtained data for this retrospective study directly from patients’ electronic medical
charts, limiting our ability to examine other factors that may be associated with 1M therapy
use like patient/parent beliefs and real-time feedback regarding IM therapies and/or patients’
current symptoms.

In this retrospective study of over 1,800 pediatric and young adult cancer patients (ages 0-39
years), the largest pediatric oncology cohort treated with IM therapies reported to date, we
found that patient age significantly impacted utilization of specific IM therapies, even after
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adjusting for other demographic factors. Younger children frequently used dance and music
therapy, while adolescents and young adults were more likely to use individual therapies
such as acupuncture, massage, and mind-body therapies. Our study highlights the
importance of implementing a range of IM interventions with consideration for
developmental appropriateness and patient/parent preference to ensure that the most suitable
and effective therapies are available to help pediatric patients with cancer and their parents
cope with the cancer experience.
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(13.0£7.7 years), massage (14.5+7.8 years), and acupuncture (20.0+7.9 years).
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