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Abstract 

Children with cancer can experience intense suffering. Currently, despite our best efforts, 

symptoms associated with both cancer and its treatment result in physical, psychological, and 

emotional discomfort that can be difficult to manage with traditional Western medicine alone. 

Developing integrative services within a pediatric hematology-oncology program may help 

improve cancer-related symptoms by combining different modalities targeting overall health 
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with traditional oncology care. This study details the initial development of a Pediatric 

Integrative Oncology (PIO) program at St. Jude Children’s Research Hospital, which treats 

cancer and other catastrophic pediatric diseases. We highlight facilitators and barriers to 

integration of PIO. In addition, we advocate that PIO clinicians add to the growing literature 

base by sharing clinical and administrative experiences across institutions to support the long-

term goal of developing specific guidelines that focus on using integrative modalities in 

children with cancer. 
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1. Introduction 

The diagnosis of cancer in a child can be overwhelming and burdensome for families. Children 

suffer psychologically and physically during treatment, and at times symptoms are refractory to 

standard therapies. Currently, even the best traditional Western medicine systems cannot 

holistically provide physical, psychological, spiritual, and emotional care that affected families 

require. Therefore, as pediatric hematology-oncology, palliative care, and integrative medicine (IM) 

providers, we advocate for the early incorporation of integrative, low-risk, and evidence-informed 

modalities into traditional care, which can help families better cope with the challenges of their 

child’s cancer diagnosis and its treatment. Integrative modalities may bring comfort, provide mental 

peace, alleviate physical symptoms, and strengthen the physician–family relationship in children 

with cancer. Adopting a robust IM program for pediatric hematology-oncology patients may yield 

meaningful opportunities to improve quality of life (QoL) and address the gaps in care that families 

encounter.  

Integrative oncology (IO) is a burgeoning field that has been defined as “a patient-centered, 

evidence-informed field of cancer care that utilizes mind–body practices, natural products, and/or 

lifestyle modifications from different health traditions alongside conventional cancer treatments” 

[1]. The goal of IO is to seamlessly pair conventional and complementary therapies during cancer 

treatment through survivorship to best serve patients and families in physical, psychological, 

emotional, spiritual, and social domains [2]. We believe that a program that provides tailored IO 

services can synergistically help with symptom relief, impart control to patients and families, and 

support optimal health behaviors across the continuum of cancer care, from diagnosis through 

survivorship or during refractory cancer therapy and end-of-life care. To date, few studies have 

reported best practices for implementing IO programs in a pediatric oncology (PO) setting in the 

United States (US). The objective of this report is to detail the initial development of a PIO program 

at an academic PO hospital and to determine the facilitators and barriers to its establishment. 

2. Materials and Methods/Results 
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In this project conducted at St. Jude Children’s Research Hospital (St. Jude), we developed a PIO 

consultation service and outpatient clinic in January 2021 to better address family’s integrative 

questions by directing them to medical providers with specialty training in IM. We have two dual-

trained physicians (fellowship training in both Pediatric Hematology-Oncology and Integrative 

Medicine) who collaborate with primary oncology teams at St. Jude to bridge the gap between 

conventional pediatric cancer care and IM modalities. To establish and offer beneficial integrative 

care, initial efforts have focused on developing modalities that were not historically offered at St. 

Jude, have evidence of benefit in pediatric cancer patients, and have been feasible to implement in 

other settings. St. Jude has a robust Child Life Services program including both pet-assisted therapy 

and music therapy programs prior to the official effort to establish a streamlined PIO service. Both 

of these modalities remain vital to holistic patient care and are included in our integrative offerings, 

but will not be discussed in this paper.  

The five main integrative service domains under development at our institution are a PIO 

consultation team, yoga instruction, massage therapy, acupoint services, and mindfulness training. 

As minimizing the risks to children during therapy is paramount, some integrative practices used in 

adults with cancer and/or healthy children may not be appropriate in the care of severely 

immunocompromised pediatric patients. Until there are reliable data on the appropriate dosing, 

benefits, and safety of herbal medications/supplements for children with cancer, our PIO team 

discusses the use of natural products with patients and families, but we are not routinely 

recommending supplements or herbal medications for immunocompromised children receiving 

chemotherapy. However, PIO consultation allows the opportunity for parental disclosure of 

supplement use, and bi-directional information exchange on safety and potential unmet needs in a 

non-judgmental environment. 

 

Figure 1 Program Development Pearls 

3. Garner Support 
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3.1 Seek Administrative Backing, Multi-Disciplinary Healthcare Provider Interest, and 

Patient/Family Support  

An important first step in developing a PIO clinical program is establishing a hospital-wide, multi-

disciplinary working group. The administration at St. Jude was open to creating this provider group, 

and multi-disciplinary team members were given time to attend meetings and achieve individual or 

unit goals by participating in various projects. Our Integrative Medicine Working Group (IMWG) 

began meeting monthly in January 2018 and transitioned to a Web-based platform after onset of 

the COVID-19 pandemic. The IMWG comprises parent representatives and diverse healthcare 

professionals, including psychologists, occupational, physical, and music therapists, child life 

specialists, social workers, chaplains, dieticians, nurses, nurse practitioners, and physicians. An open 

invitation to interested staff allowed creation of a group of like-minded individuals with diverse skill 

sets that may have been previously underutilized. Members of the IMWG have championed the 

creation and implementation of current programs in development for PIO services at St. Jude. In 

our opinion, by engaging interested staff and highlighting their talents and accomplishments, we 

have built new integrative services for patients using existing resources. The need for additional 

personnel and support for a robust IM program cannot be understated, yet piloting PIO services 

with a dedicated small group of providers has allowed the collection of objective data detailing 

patient needs, utilization, and satisfaction with PIO services, which is expected to propel the 

program forward. 

3.2 Listen to Your Colleagues and Your Patients/Families  

The IMWG designed and implemented needs assessments for both healthcare providers (HCPs) 

and patients/families at St. Jude. Our data on HCPs was collected through an institutionally 

sponsored survey (via DataSTAT) to determine the services that would be championed by referring 

clinicians and those that were concerning for HCPs. In general, pediatric HCPs were interested in 

integrating services that they deemed to be evidence-based and have a low risk of complications in 

very ill PO patients (manuscript in progress). In particular, massage therapy and yoga were 

considered safe and needed in our patient population.  

We also engaged with patients and families. St. Jude has an active Patient & Family Advisory 

Committee (PFAC), a Bereaved Parent Steering Council (BPSC), and a patient app (Our St. Jude) that 

allows clinicians to ask for family feedback in real time. The IMWG engaged the PFAC early and 

presented ideas several times to solicit input on programming. The BPSC also discussed ideal 

services for patients with no further cancer-directed therapy options. Finally, we conducted a survey 

using our patient app to inquire about needs and determine the services of interest from all current 

St. Jude families. Families (n=56) were overwhelmingly supportive of program development, and 

preferred (in descending order) support for dietary and herbal counselling, massage therapy, yoga, 

acupressure/acupuncture, mindfulness, and aromatherapy (internal data). Of note, 60% (N=33) of 

parents are currently using (or have used) integrative modalities for their children during cancer 

therapy; of parents who responded positively, 76% (N=42) found integrative services independent 

of their cancer providers (internal data). We are currently planning a mixed-method study to more 

rigorously identify patient/family needs and beliefs about PIO services to further guide 

programming. 
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3.3 Spread the Word to Patients, Families, Referring Providers, and Staff at Your Institution  

The St. Jude PIO program is currently embedded in and modelled after our Pediatric Palliative 

Care (PPC) program [3]. The PPC team has been successful in influencing institutional culture and 

offering services to patients with the greatest need by providing education, creating policies and 

guidelines, targeting services for specific populations, and providing consultations. 

Our broadest base goal is to maximize numbers through educating patients, families, and 

healthcare faculty and staff about integrative medicine. The IMWG has open educational offerings 

every two to three months, participates in all-invited institutional educational platforms, and 

recently sponsored a Grand Rounds lecture. Spreading interest in this program, providing evidence 

of safety and efficacy of utilized modalities, and working with referring colleagues have been vital 

strategies to incorporate PIO into our institutional culture. Our overarching goal was to create a 

comprehensive clinical consultation service with supportive clinical programs in PIO domains for 

patient use. Considering that the number of consults performed is dictated by staff numbers, 

time/effort spent, and funding, we aim to train and use IMWG clinicians in the domain programs 

defined below to ensure a maximum effect. In the future, we hope to recruit additional HCPs (e.g., 

licensed massage therapists), but currently both funding and the COVID-19 pandemic have 

precluded this. 

4. Define Services to Provide 

As above, we have focused initial efforts on four domain areas for patient services after providing 

educational offerings for interested staff members. These services represented previously 

unsponsored interventions that overlapped in their clinician support in terms of safety, evidence, 

and highest patient/family need. 

Using available literature, parent and family input, and clinician guidance, we defined the initial 

services priorities to include yoga, massage, acupoint services, and mindfulness training, which are 

discussed below in detail. 

4.1 Yoga  

Children with cancer are at high risk for loss of mobility, fitness, balance, and strength due to 

decreased physical activity as they undergo treatment [4,5]. Common side effects of cancer and its 

treatment which may compound patients’ functional decline include pain, depression, anxiety, 

weakness, and fatigue. Several studies provide evidence that yoga may offer psychosocial benefits 

for pediatric cancer patients [6-8], in addition to improving cancer-related fatigue [9], physical 

fitness, and activity levels [10].  

At St. Jude, the use of yoga as a mind–body intervention is led by two Doctors of Physical Therapy 

(DPT), one who was previously trained as a yoga instructor (Registered Yoga Teacher, RYT-200) and 

had additional training through the Young Warriors Children’s Yoga Teachers Training collaborative. 

Both DPTs completed 60 hours in the Yoga Calm Youth Instructor Certification Program and are now 

using yogic breath work and asanas (postures) in their standard physical therapy sessions with 

interested patients. 

The goals of the yoga program are 1) to incorporate yoga into physical therapy services as one-

on-one sessions for interested and eligible pediatric cancer patients; 2) to offer group classes for St. 
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Jude patients and families in both inpatient and outpatient settings; and 3) to develop a Web-based 

yoga curriculum for home use that targets common physical complaints seen in cancer patients and 

survivors. The creation of the yoga program was supported by internal grant funding to include 

materials for group programming (e.g., mats, straps, blocks, bolsters) and provider training. A 

consent form for participation, guidelines for participant eligibility, and a quality improvement (QI) 

project assessing the uptake of the home-based yoga curriculum and patient/family satisfaction 

with yoga offerings have been developed. Although the current COVID-19 pandemic has slowed the 

implementation of yoga group classes, one-on-one yoga sessions are available and Web-based 

video content has been created. 

4.2 Massage  

Many studies suggest that massage therapy may help modify symptoms experienced by patients 

with cancer. However, there is limited rigorous research on establishing the true benefits of 

massage therapy. In a review of 24 randomized controlled trials (RCTs) of massage in children with 

cancer, more than half did not report data sufficient for calculation of effect size [11]. However, 

data suggest that massage therapy decreases anxiety (immediately after the massage), and this 

effect is additive in subsequent massage sessions [11]. Similarly, studies show statistically significant 

reductions in heart rate [12], anxiety [12, 13], and days to engraftment in pediatric bone marrow 

transplantation [13] when massage is incorporated into oncology care. Finally, despite the 

heterogeneity in study design to date, systematic reviews show that massage in children with cancer 

can decrease pain, nausea, stress, and anxiety [14]. 

The goals of our massage programming are to 1) provide massage services for patients with 

musculoskeletal pain, insomnia, stress/anxiety, and/or the desire for massage, and 2) document the 

feasibility of using bedside clinicians as parent massage educators. At St. Jude, interested bedside 

HCPs were trained in pediatric massage techniques for the purpose of teaching caregivers simple 

techniques during routine clinical care. To date, approximately 50 providers across 12 disciplines 

have completed the Certified Pediatric Massage Therapist Training program (CPMT-1) through the 

Liddle Kidz Foundation. In addition, two QI projects are underway to assess the feasibility and 

acceptability of integrating nurse-provided hand or foot massage for admitted patients and patients 

undergoing sedated procedures in outpatient procedure rooms. Changes in staffing during the 

COVID-19 pandemic and integration of massage into current nursing practice have posed challenges 

in implementing bedside massage St. Jude. Future plans include credentialing and incorporating 

licensed massage therapists for more formal massage services programs. In addition, our team plans 

to partner with local massage therapy schools to precept students’ at St. Jude to allow for 

parent/caregiver massage services as well. 

4.3 Acupoint Services 

Acupoint services comprise acupuncture (needle- or laser-based) or acupressure (manual 

pressure) to stimulate classically defined acupoints for wellness and/or symptom management. 

Acupoint is one domain of traditional Chinese medicine and is utilized frequently in the US. In 2015, 

over three million patients visited acupuncturists for various health-related conditions [15]. The 

National Institutes of Health (NIH) Consensus Conference on Acupuncture supports the safety and 

efficacy of acupuncture in treating chemotherapy-induced nausea and vomiting (CINV) [14]. Several 
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clinical trials in adults with cancer have found acupuncture to be effective for managing nausea, 

vomiting, post-operative pain, and headache [16-20]. Acupuncture is now a recommended modality 

for complementary use in the NCCN guidelines for antiemesis, cancer pain in adults, and cancer-

related fatigue [21-23]. Finally, the risk of serious adverse events (AEs) is very low [24, 25].  

Few high-quality studies support the benefits of acupuncture in children with cancer, but several 

have shown effectiveness in CINV [25]. Other retrospective data have documented the safety and 

feasibility of acupuncture and acupressure in the care of PO patients [26-28]. Barriers to using 

acupuncture include risk of bleeding and/or infection, limitations in data to guide appropriate blood 

count parameters, and patient/family and clinician concerns about the use of needles [26]. Studies 

show that PO patients receiving acupuncture, even during times of severe thrombocytopenia, have 

minimal evidence of bleeding [27]. In addition, no increases in severe AEs (including infection) have 

been documented for PO patients receiving acupuncture compared to similar patients receiving 

standard care at several academic pediatric institutions [27, 28]. Finally, patients can safely receive 

acupressure or laser acupuncture treatment without the use of needles regardless of blood count 

parameters. Overall, we advocate for adding acupoint services as a complementary modality and 

for conducting further research on its benefits and safety in immunocompromised children.  

We are developing an evidence-informed acupoint program offering both acupressure and 

acupuncture based on patient clinical status, and patient, caregiver, and physician preferences. The 

primary goal of this program is to provide an additional evidence-informed modality for common 

refractory side effects seen during and after treatment. Initially, we established a relationship with 

a community-based physician acupuncturist. By educating the administration and staff, we were 

able to credential this medical acupuncturist to perform services at our institution. In addition, one 

of our PIO physicians completed the coursework necessary for physician acupuncturists. We have 

developed guidelines for acupoint use, informed consent documents, acupuncture-specific medical 

record documentation, and educational materials for patients and families. We are currently 

providing acupoint services in both inpatient and outpatient spaces, although only during specific 

blocks of time due to availability. We have designed a QI mechanism to collect outcomes for patients 

opting for this new service and hope to share this data, when complete. 

4.4 Mindfulness 

Pediatric cancer patients experience a breadth of physical and psychological symptoms that 

often persist into survivorship [29-31]. Despite this, the psychosocial needs of these patients, 

especially adolescent and young adults, are often unmet [32, 33]. Mindfulness refers to a state of 

mind that involves compassionate, non-judgmental, and present-focused awareness of one’s 

experiences, and has the potential to address the physical and psychological symptoms experienced 

by pediatric cancer patients and survivors of childhood cancer. Mindfulness-based interventions 

guide patients to increase non-judgmental awareness of thoughts, feelings, and sensations, and 

strengthens their capacity to respond in a more accepting, conscious, and skillful manner [34]. In 

adult cancer patients, mindfulness has been found to reduce stress, anxiety and depression, and 

improve mood, sleep, fatigue and well-being [35-37]. Less research has focused on mindfulness for 

pediatric cancer patients, though results on the benefits of mindfulness for youth are promising [38]. 

For PO patients, evidence suggests that mindfulness training reduces emotional distress, improves 

QoL, and reduces negative self-perception [39].  
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St. Jude has an extensive team of psychologists that helps patients and families cope with various 

aspects of pediatric cancer diagnosis and treatment. Psychologists offer a variety of interventions 

for anxiety, mood concerns, and behavioral problems. They also offer non-pharmacologic strategies 

to augment physical and psychological symptoms, including mindfulness, relaxation techniques, 

biofeedback, guided imagery, clinical hypnosis, and other standard evidence-based interventions, 

such as cognitive behavioral therapy. 

To enhance our capabilities to teach mindfulness to patients, families, and faculty/staff, two of 

our HCPs are completing training in a mindfulness-based intervention (Stress Management and 

Resiliency Training) through the Benson-Henry Institute for Mind-Body Medicine at Massachusetts 

General Hospital. Our goal is to offer structured mindfulness groups for both patients and caregivers 

to bolster their coping skills as they navigate a cancer diagnosis and treatment. A secondary goal is 

to offer mindfulness programming for clinicians with hope that this may bolster resiliency in 

healthcare professionals at St. Jude. 

5. Research 

For all the above domains, QI data are being collected to ensure that clinical programs lead to a 

meaningful change in patients, families, and staff. From a provider perspective, documenting the 

experience of sharing integrative skills with patients is imperative to inform clinicians across the 

globe. In our experience, adding non-pharmacologic tools to a HCP’s skill set has been welcomed 

and anecdotally helpful for job satisfaction rather than an additional burden. Two goals in each QI 

project are to ensure that workflow in a clinic or unit is not negatively affected by implementation 

of an integrative modality, and evaluating patient, family, and staff satisfaction with the new care 

provided. We strongly recommend collecting and publishing all evidence to document both benefits 

and any adverse events (AE) associated with integrative modalities to help guide the development 

of PIO programs nationally. 

6. Discussion 

An increasing number of hospitals are offering complementary or integrative health services. 

However, clear guidance about how to successfully and efficiently integrate these services into 

conventional healthcare settings is not established. Previous work has identified challenges 

associated with designing, initiating, and maintaining IM programs, such as clinical and 

administrative barriers, inertia or a general resistance to change, lack of familiarity with non-

traditional HCPs, historical enmity between physicians and other provider groups, skepticism about 

treatments, lack of funding, perceived or actual lack of provider regulation, and heterogeneity of 

products and services [40]. Developing a PIO program in an established hospital setting comes with 

many challenges and requires dedicated work. We have met the following barriers during our 

program development: 

6.1 Lack of Definition of Integrative vs Complementary vs Alternative 

One barrier to developing a PIO program is the lack of a concise definition of PIO, what modalities 

it may support, and its role in conventional pediatric cancer care. The Society for Integrative 

Oncology (SIO) pediatric sub-committee has been crafting a cohesive definition for PIO, but 
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currently a consensus definition or guidelines specific to PIO are lacking. Integration of IM into PO, 

even as an adjunct for symptom management, is controversial due to the rigorous evidence used to 

guide cancer treatments and concerns about introduction of complicating factors into the care of 

immunocompromised children. In addition, as families become more involved in searching for 

alternative cancer therapies, physicians may be skeptical about the care certain IM providers may 

offer to their patients. Our program offers low-risk complementary services alongside traditional 

care and NOT alternative therapies, those used in lieu of traditional cancer, or those that have no 

evidence of safety. Our team has clearly communicated with referring providers about what we do 

and do not offer to work collaboratively with attending oncologists [41]. 

As mentioned above, a PIO program can develop without recommendations of oral botanicals or 

supplements. Our program focuses on non-pharmacological therapies that are generally considered 

safe and have little to no risk of interfering with conventional therapies.  Evidence supporting the 

safety and efficacy of herbal and biological treatments alongside chemotherapy in children is weak. 

The manufacturing of herbal products is not regulated as strictly as for pharmaceuticals, and 

systematic reporting of AEs by users is not legally mandated [42]. Finally, some side effects of and 

interactions between herbal medications and chemotherapy have been documented in adult cancer 

patients, yet there are not enough pediatric specific data to support routine use during cancer 

therapy with curative intent [43]. We allow for exceptions to this rule on an individual basis and in 

conjunction with primary oncologists, based on the disease trajectory of patients. Significantly more 

data are needed to move herbal products into frontline therapy in PO, and in particular for patients 

on therapeutic cancer trials. 

6.2 Lack of Rigorous Research in PIO Programs 

Theoretical approaches to health and well-being are conceptualized differently in IM than in 

Western medicine, and thus RCTs of integrative therapies can be challenging to design and 

implement [44, 45]. Conducting research on the efficacy of complementary therapies requires 

unique considerations such as underlying medical theories, heterogeneity of products and practices, 

individualized therapy based on patient’s presentation and symptoms, and implementation of 

appropriate placebo controls. Significant opportunities remain to expand the evidence base for 

integrating complementary therapies into the care of children with cancer.  We believe that well 

designed, multi-institutional trials will be needed to provide the highest quality evidence for many 

PIO services. 

6.3 Lack of Support from Oncologists for PIO Programs 

Another factor hindering the development of PIO programs is oncologist’s lack of awareness and 

education about the importance of PIO. For busy oncologists, staying abreast of new 

complementary research and the ever-expanding world of complementary therapies to cancer 

treatment is a challenge. Despite the increasing demand for and interest in integrative care, 

systematic education for HCP in complementary and integrative therapies for pediatric patients is 

still lacking [46]. Understanding provider beliefs concerning IM and developing targeted educational 

initiatives can lead to improved collaboration. Building a cooperative relationship with referring 

providers and being transparent about recommendations for patients is one way by which we have 

established a referral base [41]. 
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6.4 Financial Coverage for Integrative Services 

A significant barrier to program maintenance is the financial sustainability of IM services. At St. 

Jude, we are fortunate to have funding through generous donors and internal grants, which cover 

the cost of care for families. A review of IO programs found that most programs provided some IM 

therapies free of charge to patients, by using various funding strategies such as foundation and grant 

support. Other sites use hospital budgetary funds, third-party billing, and direct billing to patients 

to cover [47, 48]. At the national level, the field of IM made prominent strides with the Patient 

Protection and Affordable Care Act (HR 3590), which was slated to provide opportunities for 

integrative healthcare growth, particularly in terms of coverage for health promotion and public 

health strategies. Yet this legislation is in jeopardy, and it is unclear how our healthcare system will 

respond to future legislation. We encourage programs to start with feasible goals, utilize the skills 

of their current workforce, and work to prove utility, as this has helped power our IM services. We 

believe that high-quality data showing efficacy and utility of IM services may eventually lead to 

insurance coverage of certain modalities. However, without a broad-based change in healthcare 

policy at the national level, funding will remain the largest barrier to implementing services in 

traditional healthcare settings. 

7. Conclusions 

When a child is ill, especially with a devastating disease like cancer, many parents want to be 

proactive in their child’s care and consider IM modalities. In parallel with and as a response to that 

trend, the field of PIO has emerged to ensure that patients have access to evidence-based, safe, 

comprehensive, and patient-centered care throughout the disease trajectory. A PIO team may 

provide information and support to patients and caregivers and remove the burden from primary 

oncology teams to educate families about interventions considered less mainstream. 

To meet patient and family needs, we developing a formal PIO program at St. Jude. Forming the 

IMWG was a vital first step that allowed a multi-disciplinary team of providers to collect data from 

caregivers and healthcare colleagues on incorporating integrative modalities in cancer care. This 

team has implemented complementary services that were not previously available and continues 

to strive for holistic care for our patients. Through our consultation service, we have created a non-

judgmental space for education and dialogue about alternative therapies that may be suggested by 

well-meaning family members or discovered using non-scientific internet searches. There are 

currently no published guidelines for PIO program development or implementation. However, we 

have outlined herein the progress made to implement four evidence-based, low-risk modalities at 

our institution. Our program is continuously refined, and as with any new clinical service, there have 

been challenges and setbacks. There have also been opportunities for collaboration and innovation 

providing major victories for patients, families, and clinicians. 

PIO is a becoming a subspecialty within the pediatric IM subspecialty that requires further 

tailored research and educational efforts specific to caring for children with compromised immune 

systems. Pediatric academic institutions have the opportunity to develop, integrate, and study 

initiatives to improve symptomatic care, meet family’s information needs, and improve health 

outcomes through integrative healthcare. Collaboration across institutions is critical to the success 

of PIO in hospital settings. Finally, PIO clinicians have the responsibility to collect and publish their 
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experience with PIO clinical care and program development to help shape programs and answer 

questions about the optimal use and delivery of integrative modalities to this highly specialized 

population. 
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